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Abstract — Covid-19 disease is still ongoing. It is necessary to do intensive research related to age, sex and congenital diseases
so that management can be better planned. The research was conducted using data from Indonesian Navy personnel and their
families, retired Indonesian Navy and their families. This study used k-means clustering for data grouping of Indonesian Navy
personnel based on age, sex and congenital disease characteristics. The results of the k-means cluster clustering show that the
k =2 cluster has not been able to provide an explanation of the relationship between age, sex and comorbidity with the risk of
death due to Covid-19. However, in the cluster with k = 3, it turns out that deaths due to Covid-19 are related to old age, men,
even though there is no congenital disease. Meanwhile, using the k = 4 cluster, it is increasingly clear that deaths due to Covid-

19 are closely related to old age, both men and women, with comorbidities.

Keywords — comorbidity, Mortality, Covid-19, K-Means Cluster

L. INTRODUCTION

History records that pandemics have occurred many
times and claimed millions of lives. There have been many
significant pandemics and have caused enormous negative
impacts in various fields including health, economy and
even national security in the world [1]. Coronavirus
disease 2019 (corona virus disease / Covid-19) is a new
name given by the World Health Organization (WHO) for
patients with the 2019 corona virus infection. The disease
caused by the corona 19 virus was first reported from the
city of Wuhan, China by the end of 2019. This positive
single-strain RNA virus occurs by infecting the human
respiratory tract. This virus is sensitive to heat and can be
effectively inactivated by disinfectants containing chlorine.
The source of the Covid-19 virus is thought to have come
from animals, especially bats, and other vectors such as
bamboo mice, camels and weasels. Common symptoms
due to exposure to the Covid-19 virus include fever, cough
and difficulty breathing. Clinical syndromes that appear
after exposure to the Covid-19 virus can be grouped into
uncomplicated, mild pneumonia and severe pneumonia [2],
[3]. The spread is rapid throughout the world and the threat
of a new pandemic until early 2021 has yet to be contained
[4].

In Indonesia, exposure to the covid-19 virus was
discovered in early March 2020. The development of
sufferers due to this virus continues to increase until the
beginning of 2021, reaching more than 1 million sufferers.
Even though vaccines are starting to be found and used
against this virus, various research is still needed to address
the threat of this new virus pandemic as a whole.

Various studies that have been conducted in Indonesia
and other countries show a link between age, sex and

comorbidity to the dangers of the covid-19 virus on safety
and recovery [2], [5]. Comorbidity is a patient congenital
disease before exposure to a disease. In exposure to the
disease caused by the Covid-19 virus, based on various
studies, many comorbidities are believed to be dangerous
for patient safety [6], [7], [8], [9], [10].

Comorbidity puts Covid-19 patients into vicious cycle
of life and is strongly associated with significant morbidity
and mortality. Comorbid individuals must adopt vigilant
precautions and require careful management [6]. In the
study, patients with the characteristics of old age, male, and
critical illness were at increased risk of death compared to
patients with other conditions at younger age, women and
had no comorbidities Covid-19 patients with diabetes,
chronic lung disease, cardiovascular disease, hypertension,
HIV and other comorbidities may develop life-threatening
situations [6], [7], [8], [9], [10].

This study will reveal the grouping of patients due to
exposure to the Covid-19 virus in the Indonesian Navy with
the characteristics of age, sex and comorbidity. Clustering
can be used to partition data into groups, or clusters. A
cluster can be described as a group of data objects that are
more similar to other objects in their cluster than to data
objects in other clusters [11], [12], [13].

Some previous research shown researches about
clustering to analyze covid-19, age, gender, and
comorbidities, such as:

The research aims to assess the relationship between
sex, age, and comorbidity and mortality in Covid-2019
patients using clustering. The conclusion obtained is that
gender, age, and comorbidities are partially related to the
risk of death from Covid -19 [14]. Next research on the use
of the k-means clustering of covid data obtained from
Kaggle resulted in clusters with different levels of sufferers
and deaths. With these results, it is recommended to carry
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out different treatments in areas in different clusters [15].
Another study conducted grouping of districts and cities in
Central Java, Indonesia based on Covid -19 cases using k-
means clustering. The results show that two of the 3 clusters
are areas that must be considered by the government
because they are areas with a high number of active cases
and high cases of Covid -19 deaths [16].

In another study, Artificial Neural Networks and k-
means cluster were used on data on the current situation of
the spread of Covid-19 in Indonesia for clustering. The
resulting clusters consist of many provincial clusters in
Indonesia with groupings on the characteristics of positive
growth, recovery and death [17], [18], [19].

Based on these previous studies, it appears that
clustering of Covid-19 sufferers is important. Thus, it needs
to be made more comprehensive by adding patient
comorbidities to the analysis. The results of these research
are expected to be able to reveal more detailed
characteristics about sufferers of exposure to the covid-19
virus. This is important to do to support the current
pandemic policy model and its future anticipation.

II. RESEARCH METHODOLOGY

A. Data

The data used in this study were Covid-19 patient data,
including: Indonesian Navy personnel and their families,
retired members of the Indonesian Navy and their families.
Data collected from March 2020 to December 2020. Data
was collected using the census method, covering all of
these data on those who suffer from Covid-19 which were
obtained from the Indonesian Navy Health Service
database.

B. Research Steps
The research steps were carried out as follows:

1. Data is collected from the Indonesian Navy covid-19
database

2. Cleaning data by eliminating the variables of the

patient's name, unit origin, and the relationship with

members of the Indonesian Navy if the family.

Data transformation

Create a descriptive analysis

5. Choose the best number of clusters using the elbow
method.

6. Perform clustering calculations using the k-means
method for the best clusters according to the elbow
method

7. Analysis of the characteristics of the resulting clusters

8. Perform a comparison analysis of the characteristics of
the clustering analysis results.

W

C. Flowchart Diagram
Based on the research steps above, the research
flowchart was compiled as follows.
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Figure 1. Flowchart diagram of the research

III. RESULTS AND DISCUSSION

A. Descriptive of Indonesian Navy Covid-19 Patients

Data on patients with Covid-19 as a whole can be
described starting from gender (male and female), results
of hospital treatment or independent isolation (recovering
and dying), comorbidity (heart, lung and diabetes),
presented in Figure 2, as following.

Gender

<

*MALE +FEMALE

Trearment Result

*RECOVERED «DIED

Diabetes

e

*NORMAL  + DISEASE

Heart Disease

@

+NORMAL +DISEASE

Lung Disease

@

*NORMAL  + DISEASE

Figure 2. Distribution of Indonesian Navy Covid-19
sufferers based on gender (male and female), treatment
results, and comorbidities.

Based on the pie chart above, it appears that the
number of Indonesian Navy sufferers of Covid-19 from
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March 2020 to December 2020 reached 682 people, with
the breakdown of men = 453 people, 218 women.
Meanwhile, 622 people were recovered from the treatment
and 60 people died. The co-morbidities of the sufferers
included: 35 heart disease, 46 lung disease and 27 diabetes.
In addition, the age of the patients was between 4 years old
until 88 years old and the mean was 36.8 years.

B. Cluster Analysis using k-mean

To get the size of the number of good clusters, it is
necessary to select k. One way of selecting k can be done
with the elbow method. The pseudocode for selecting k
with Python language is as follows.

import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
from kneed import KneeLocator
from sklearn.cluster import KMeans
sse = []
for i in range(l, 11):
kmeans = KMeans (n_clusters = i, init = 'k-means++', random state = 42)
knmeans . £it (TRANSF_DATA)
sse.append (kmeans. inertia_)
plt.plot(range(l, 11), sse, marker="o", color="red")
plt.title('Elbow METHOD')
plt.xlabel('Number of clusters')
plt.ylabel('SSE')
plt.show()
k1 = KneeLocator(range(1, 11), sse, curve="convex", direction="decreasing")
print()

print('BEST K USING ELBOW METHOD IS','"', kl.elbow, '"')
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Figure 3. Pseudocode of elbow method

The output results from the pseudocode above, then the
elbow plot can be presented in accordance with the figure
4, as follow

Elbow METHOD
500
400

300

SSE

100

4 6 8 10
Number of clusters

Figure 4. Elbow plot of best number of clusters

From the elbow plot, it can be seen that the elbows are
at k = 2 to 4. Thus, the three options (k=2, k=3, and k=
4) are a priority for clustering calculations. Furthermore,
the pseudocode used to carry out the clustering process
using the k-means cluster method and plot the clustering
results on the number of clusters 2, 3 and 4 which are
carried out using Python, as follows

X = x_scaled

kmeans = KMeans(n_clusters = 2, init = 'k-means++', random state = 42)

y_kmeans = kmeans. fit_predict(X)

print(y_kmeans)

plt.scatter(X[y_kmeans == 0, 0], X(y_kmeans == 0, 1], s = 100, c = 'red', label = 'Cluster 1')

plt.scatter(X[y_kmeans == 1, 0], X(y_kmeans == 1, 1], s = 100, c = 'blue’, label = 'Cluster 2')

plt.scatter (kmeans.cluster_centers_(:, 0], kmeans.cluster centers [:, 1], s = 300, ¢ = 'black’,
label = 'Centroids')

plt.title('CLUSTERS (K=2) OF INDONESIAN NAVY COVID 19')

plt.xlabel(’CRITERIA')

plt.ylabel('RESULT')

plt.legend()

plt.show()

Figure 5. Pseudocode of clustering plots

The output result of pseudocode in Figure 6 can be
presented as follows.
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Figure 6. Plot of Objects clustering

Using centroid of every cluster, we can conclude that the
characteristic of every kind of clustering, can be shown in
table 1,2, and 3 below.

Table 1. Characteristic of Covid-19 of Indonesian navy
personnel using 2 clusters

Characteristic Percentage

of member

32.7%

Cluster 1 | Younger, dominated by
female, dominated by
normal heart, dominated
by normal lung, and
dominated by normal
diabetes, and dominated

by recovered.

Cluster 2 | Older, dominated by male, | 67.3%
dominated by normal
heart, dominated by
normal lung, and
dominated by normal
diabetes, and dominated

by recovered.
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Based on the description of the characteristics of Indonesia
n Navy personnel exposed to covid-19, young or old, most
recovered and a small proportion died. However, it cannot
be concluded that comorbid disorders are associated with
mortality. So that clustering with cluster= 2 has not been a
ble to explain in detail the comorbidity and mortality due t
o covid-19.

Table 2. Characteristic of Covid-19 of Indonesian navy
personnel using 3 clusters

Characteristic Percentage

of member

29.4%

Cluster 1 | Young, dominated by
women, dominated by
normal heart, dominated
by normal lungs, normal
and dominated by normal

diabetes, and recovered

Cluster 2 | Older, male, dominated by 61.6%
normal heart, dominated
by normal lungs, normal
and dominated by normal

diabetes, and recovered

Cluster 3 | Old, dominated by men, 8.8%
dominated by normal
heart, dominated by
normal lungs, donimated
by normal diabetes and

died

The results of the clustering according to table 2 show that
a high risk of death is closely related to old age and men,
with or without comorbidities. The conclusion from
clustering into 3 clusters has not shown a detailed
conclusion. Thus, it needs to be developed into 4 clusters.

Table 3. Characteristic of Covid-19 of Indonesian navy
personnel using 4 clusters

Characteristic Percentage

of member

61.7%

Cluster 1 | Young, male, dominated
by no congenital disease,

recovered

Cluster 2 | Young, female, dominated 29.5%
by no congenital disease,

recovered

Cluster 3 | Elderly, male-dominated, 4.4%
some have cardiac
comorbidities, mostly
pulmonary comorbidities,
no diabetic comorbidities,

died

Elderly,  predominantly
male, some have cardiac

Cluster 4 4.4%
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comorbidities, no
pulmonary comorbids,
some have diabetes

comorbidities, died

Based on the clustering in table 3 which contains 4 clusters,
it appears that the risk of death from covid-19 will be high
if the elderly, male or female, with cardiovascular, lung and
diabetes comorbidities. Therefore, it is necessary to be
more careful, more intensive treatment in patients with
these characteristics.

IV. CONCLUSION

Based on the results of the k-means cluster clustering, it
appears that the k = 2 cluster has not been able to provide
an explanation of the relationship between age, sex and
comorbidity with the risk of death due to covid-19.
However, in clusters with k = 3, it appears that deaths from
covid-19 are related to older age, men, even though there is
no congenital disease. Meanwhile, using the k = 4 cluster,
it is increasingly clear that deaths from covid-19 are closely
related to older age, both men and women, with
comorbidities.
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