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Abstract: COVID-19 can cause a wide spectrum of symptoms, such as mild upper 

respiratory infection or life-threatening sepsis. From 20.2% of cases of COVID-19 

progressed to severe disease with a mortality rate of 3.1% where 60%-90% of 

patients with comorbidities were hospitalized. The purpose of this study was to find 

out that cluster analysis using K-Medoids can distinguish COVID-19 patients at 

various age levels which analytical method has sensitivity and specificity values in 

analyzing clustering in COVID-19 patients. This study uses a cohort retrospective 

design conducted at five hospitals in Yogyakarta Province. The study used patient 

medical record data from March 2020 – September 2021 with a total of 916 patient 

data that met the inclusion criteria. Cluster analysis will be carried out using Google 

Colaboratory with the Python programming language. The clustering results are 

divided into 2 cluster groups where cluster 1 consists of 558 patients and cluster 2 

consists of 358 patients with various age levels. The test resulted in 2 clusters with a 

DBI value of 5,191631. The results of statistical tests showed that there was a 

significant relationship (p-value = 0,023) between age, recovery rate, and patient 

mortality. From the test results, it can be seen that ages 50 to 59 years are suspected 

of COVID-19 
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INTRODUCTION 

Data from Johns Hopkins University on May 31, 2021, recorded 170,074,768 positive confirmed cases of 

COVID-19 with 3,535,842 deaths worldwide, while China recorded 102,960 positive confirmed cases with 4,846 

deaths. Meanwhile, the number of COVID-19 cases in Indonesia showed 1,809,926 with a death toll of 50,262 

(John Hopkins University, 2021). 

Critically ill patients progress rapidly to acute respiratory distress syndrome, metabolic acidosis, 

coagulopathy, septic shock, and multiorgan failure.  Another research said from 53,000 hospitalized patients 

showed that 20.2% of COVID-19 cases developed severe disease with a mortality rate of 3.1% (Harapan et al., 

2020). There is a significant increase in mortality in the elderly and those suffering from comorbidities, such as 

cardiovascular disease, chronic kidney disease, and chronic obstructive pulmonary disease. COVID-19 affects 

mostly people aged 30-79 years in China, while cases over 80 years and under 19 years are relatively rare with an 

average age range of 47-56 years, 15% of cases occur in smokers, 25-30 % of patients showed concomitant disease 

with 40% of them having cardiovascular disease (Pericàs et al., 2020). Numerous studies have identified 

comorbidities associated with the adverse prognosis of COVID-19, age, gender, and at least a few comorbidities 

are the strongest predictors of the prognosis of COVID-19 patients (Thakur et al., 2021). 

Clustering refers to the assignment of patterns into groups (clusters) so that objects belonging to the same 

group are more similar to each other than those in different groups (Azar et al., 2013). The k-Medoids algorithm 

is one of the unsupervised learning methods. The K-Medoids algorithm uses objects as representatives (medoids) 

as cluster centers for each cluster (Kaur et al., 2014). The K-Medoids algorithm has advantages in overcoming 

weaknesses in the K-Means algorithm sensitive to noise and outliers, where an object with a large value that is lets 

deviates from the data distribution. Another advantage is the results clustering process does not depend on the 

sequence enter datasets (Pramesti et al., 2017). A study showed the performance of the K-Medoids algorithm is 

superior to the K-Means algorithm in terms of accuracy with an accuracy of 63,24% (Nurhayati et al., 2019). Study 

on diabetes data to know the characteristics and track the maximum number of patients suffering from diabetes 

based on the area calculation algorithm, it was found that K-Medoids is the best algorithm for generating clusters 
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(Anuradha et al., 2014). The purpose of this study was to find out whether K-Medoids can distinguish COVID-19 

patients at various ages level and can help the government to break the chain of transmission of COVID-19. 

 

LITERATURE REVIEW 

K-medoids is a grouping method in data mining that is part of partitional clustering. This method uses 

objects in the object pool to represent a cluster. The advantages of this method are being able to overcome the 

weaknesses of the k-means method which are sensitive to outliers and the results of the clustering process do not 

depend on the order in which the dataset is entered (Pramesti et al., 2017). K-medoids have a good performance 

more optimal if the amount of data used is small (Rofiqi, 2017). The K-Medoids algorithm is better than the K-

Means algorithm in terms of accuracy, execution time, and time complexity (Nurhayati et al., 2019).  

Another study produced a Silhouette Coefficient K-Medoids validity value of 0,5009 and a K-Means 

validity value of 0,1443. This shows that the K-Medoids algorithm is better at grouping data on the distribution of 

disabled children (Marlina et al., 2018). Sindi et al research, based on implementation and testing, the K-Medoids 

algorithm can group Covid-19 data on which areas are infected in each region with the best clustering done with 

3 clusters. Of the 34 records obtained 1 record was in the first cluster, 2 records in the second cluster, and 31 

records in the third cluster (Sindi et al., 2020). Another researcher for the K-Medoids algorithm for disease 

grouping in Pekanbaru Riau produces 4 clusters as the best grouping (Juninda et al., 2019). By clustering online 

applications such as WhatsApp, zoom, and moodle which are often used in the learning process for 100 students, 

can produce a grouping of applications that students like and dislike in the learning process. there are 2 clusterings 

in red and blue (Samudi et al., 2020). 

Irwansyah et al research raised the topic of grouping cardiovascular disease patients. This research was 

conducted using the K-Medoids method to produce two clusters with a silhouette coefficient of 0,35 (Irwansyah 

et al., 2020). In the research conducted by Bu’ulolo and Purba, the K-Medoids clustering algorithm can be applied 

in the formation of clusters of Covid-19 distribution zones, especially in North Sumatra. Based on the data used, 

the spread of Covid-19 can be clustered into 3 (three) groups. The result of the formation of clusters of Covid-19 

distribution zones is a cluster 1 (one) is a zone with high cases (red zone), cluster 2 (two) is a zone with moderate 

cases (yellow zone) and cluster 3 is a zone with low cases (green zone) (Bu’ulolo & Purba, 2021). 

In previous study conducted by Ningrum et al, K-Medoids algorithm can be applied to data on the 

percentage of children affected by allergic diseases by province, so 34 provinces are obtained resulting in 21 

provinces, namely low clusters, 12 provinces in medium clusters, and 1 province in high clusters allergy 

immunization percentage in each province (Ningrum et al., 2021).  

 

METHOD 

Data Collection 

This type of research is an observational retrospective cohort. This study consisted of large-scale data sources from 

hospital admissions and patient clinical data from March 2020 to September 2021. The study criteria included 

patients with laboratory-confirmed SARS-Cov-2 infection treated at five hospitals in Yogyakarta Province.  

Pre-Processing Data 

a. Data Cleaning 

Data cleaning is used to remove duplicate data, remove unnecessary columns, and remove irrelevant 

observations and errors. 

b. Data Transformation 

The process of changing and transforming the data format into a numeric data format / initialization is carried 

out. 

c. Normalization 

Normalize data by reducing the weight value per cluster with the Min value in the cluster then dividing it by 

the result of the reduction between the Max and Min cluster values 

 

Statistical Analysis 

The data that has been obtained will then be clustered using the K-Medoids algorithm which is then processed 

using Google Colaboratory with the Python programming language. The K-Medoids algorithm uses a performance 

vector parameter, namely the Davies Bouldin Index (DBI). To get good clustering results, the distance between 

clusters must be large and the distance between clusters must be small, therefore a lower DBI value is needed to 

show good clustering results. 

 

Flowchart Diagram 

The research flowchart is structured as follows 
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 Fig. 1 K-medoids algorithm flowchart 

 

RESULT 

Descriptive of Indonesian Covid-19 Patients 

The frequency distribution diagram for the characteristics of Covid-19 patients in the hospitals in the period 

March 2020 - September 2021, the largest age group is the 50-59 years age group, namely 254 patients (27,73%) 

and the 60-69 years (20,96%) age group as the second largest age group. This is in line with previous research on 

the characteristics of Covid-19 patients which stated that the number of Covid-19 cases based on age was 

dominated by the age group >30 years (Karyono & Wicaksana, 2020) (Li et al., 2020). See Fig. 2. 

 

Fig. 2 

Distribution diagram of covid patients at various ages level 
 

 In this test, a clustering technique was used with a total of 916 patients’ medical record data to determine the 

number of clusters. For testing on Google Colaboratory, the type of measurement used is a numerical measurement 

with Euclidean measurements while the performance parameters used in this study are Davies Bouldin Index. 

After testing the dataset, the number of clusters obtained is 2, namely: 

Table 1. Clustering result 

Variable Cluster 0 Cluster 1 Sig. (p-value) Silhoutte Coefficient DBI 

0-19 years 5 3 

0,023 0,025644 5,191631 

20-29 years 42 18 

30-39 years 56 43 

40-49 years 97 78 

50-59 years 147 107 

60-69 years 127 65 

70-79 years 62 33 

80-89 years 21 10 

>90 years 1 1 
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DISCUSSIONS 

Based on the results of data processing using Google Colaboratory, it produced 2 clusters in Figure 3 which is 

cluster 0 consists of 558 patients, and cluster 1 consists of 358 patients, from each cluster, the age range of 50-59 

years has a greater number of patients than other ages. The results of the age distribution in each cluster can be 

seen in Figure 4 

 

 
Fig. 3 Plot of Distribution of COVID-19 Patient Clusters using the K-Medoids Algorithm 

(Blue: Cluster 0; Red: Cluster 1) 

 

The value of p = 0,023 is lower than α = 0,05 (Table 1). So it can be said that age has a significant relationship to 

recovery and death in COVID-19 patients. The Silhouette Coefficient value is in the range (-1) to 1. The higher 

the silhouette value, the better the results will be. In this study, the K-Medoids silhouette coefficient was 0,025644. 

K-Medoids algorithm gets a DBI value of 5,191631. The DBI value range is 0 to 1, the smaller the value obtained, 

the higher the similarity of the data in one group. 

 

 
Fig. 4 The age distribution in each cluster 

 

CONCLUSION 

Based on the results of data processing that has been carried out on COVID-19 patient data, as many as 916 

COVID patient medical record data were tested with the K-Medoids algorithm. The test resulted in 2 clusters with 

a DBI value of 5,191631 where cluster 0 consisted of 558 patients and cluster 1 consists of 358 patients. From the 

results of these tests, almost all ages are exposed to COVID-19, but the age that is vulnerable to COVID-19 is the 

age range of 50-59 years. Tests that have been carried out by implementing the K-Medoids algorithm, this his 

algorithm can group patients who are at risk of contracting COVID-19 based on various age levels. 
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