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ABSTRACT:  

 The Covid-19 outbreak, which began in December 2019, rapidly developed into a global disaster 

impacting almost every region worldwide. The transmission caused by Covid-19 has caused many 

casualties that occurred in all affected countries. To find out in depth the pattern of the spread of 

Covid-19, research was conducted to analyse data starting during the pandemic period to the 

endemic period that occurred in Tangerang City. The clustering analysis process in this study is 

based on the data on the spread of Covid-19 with confirmed cases in 13 districts combined with 

data on the age category of Covid-19 patients. From the clustering results, it produces a pattern of 

the spread of Covid-19 that occurs in each of the closest districts with the largest number of 

population affected by Covid-19. In addition, clustering based on age categories results in people 

of productive age with the age categories of early adulthood and late adulthood entering into the 

age category that contributes the highest number of confirmed Covid-19 cases. Therefore, by 

conducting clustering analysis, it can facilitate the vaccination of confirmed Covid-19 cases in each 

district with the highest cases being prioritised for vaccination. The results of the multiple 

correlation analysis can be concluded that there is a very strong relationship between the vaccination 

of a population in each region and the increase in Covid-19 confirmed cases. So that by giving 

vaccinations that are right on target in an area can reduce confirmed cases of Covid-19 in the 

Tangerang City area 

 

1. Introduction 

The Covid-19 outbreak began in December 2019, 

initially affecting several countries before spreading 

globally. The virus was thought to have originated from 

the wildlife trade in the Wuhan market, China [1]. Covid-

19 spread directly or indirectly between people (through 

contaminated objects or surfaces), or through close 

contact with an infected person via nasal or oral 

secretions  [2], [3]. These secretions include saliva, 

respiratory secretions, or droplets (splashes) of 

secretions. These secretions come out of the mouth or 

nose, for example when an infected person coughs, 

sneezes, talks, or sings. People within close proximity (1 

meter) of an infected person can be exposed to Covid-19 

when infectious droplets enter their mouth, nose or eyes 

[4]. 

In this study, the data on the spread of Covid-19 in 

confirmed cases that occurred in 13 districts of 

Tangerang City were analysed and classified based on 

cases per phase [5]. The case model per phase was then 

carried out a clustering analysis process in each region 

for confirmed Covid-19 cases based on the age category 

of Covid-19 patients. Thus, the pattern of the spread of 

Covid-19 in each district and the level of public 

awareness during the pandemic using the clustering 

model were obtained. 

http://www.jchr.org/
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Furthermore, by conducting a clustering analysis 

process, it is obtained in each district in the form of a 

Covid-19 distribution cluster. Therefore, the highest 

Covid-19 confirmed case in each district is one of the 

steps in tackling the spread of Covid-19 cases by 

providing vaccinations. Where the spread of confirmed 

Covid-19 cases occurs in each region with the highest 

cases being a priority in vaccination. 

The latest Covid-19 cases in April 2025 in several Asian 

regions have occurred again, such as Singapore, 

Bangkok, and Hong Kong. The Covid-19 cases that have 

occurred in Singapore have infected and recorded 14,200 

cases in the week from April 27 to May 3, 2025. The 

Straits Times in a report, Monday, May 19, 2025, stated 

that the number increased from the previous week, which 

was recorded at 11,000 cases [6]. The Singapore 

Ministry of Health estimates that the spike in cases 

occurred due to a decrease in herd immunity due to the 

reduced number of vaccine recipients, which can affect 

immunity in a group. On May 15, 2025, 30 deaths were 

recorded due to Covid-19 in Hong Kong. 

Epidemiologists found that 83 percent of severe cases 

affected patients over the age of 65. 

Since mid-February 2025, confirmed cases of Covid-19 

globally have increased again by 11%. This spike 

primarily occurred in the Eastern Mediterranean, 

Southeast Asia, and the Western Pacific [7]. Therefore, 

in this study, preventive measures must be implemented, 

aimed at mitigating and conducting an in-depth analysis 

of indicators that may influence the increase in Covid-19 

cases in a region. Although Covid-19 cases have entered 

the endemic period, vigilance and prevention efforts 

must remain a top priority in facing a surge in cases that 

will occur in the future. 

1. Study Phases 

2.1 Defining objectives 

In this study, the author applies quantitative data types 

that are used as support in completing this paper. The 

definition and type of data used in this research object is 

quantitative data containing data on Covid-19 patients 

and the provision of vaccinations in a certain period of 

time, namely from January 2020 to June 2023. This type 

of quantitative data refers to results in the form of 

numbers or figures so that they can be measured 

mathematically [8]. 

This analysis was conducted comprehensively over a 

specific time period in each sub-district, combined with 

vaccination data to evaluate vaccination effectiveness 

and serve as a basis for learning and planning for 

response if similar Covid-19 cases recur in the future. 

The data in this study came from the Covid-19 patient 

monitoring and vaccination information system database 

managed by the Tangerang City Communication and 

Informatics Office [9]. 

 

Figure 1. Types of Study Data 

2.2 Clustering 

Clustering is one of the Unsupervised Learning methods 

that aims to group data based on the similarity/distance 

between data. Clustering has a characteristic where 

members in one cluster have the same similarity or very 

close distance, while members between clusters have 

very different similarities or very far distance. According 

to the book entitled Introduction to Data Mining, 

clustering methods are divided into two types, namely 

Hierarchical Clustering and Partitional Clustering [10].  

The purpose of clustering in general, both hierarchical 

and partitional clusterings is to create clusters that have 

the same characteristics within a cluster member and 

have different characteristics between clusters. This 

concept requires the cluster creation process to pay 

attention to the distance (dissimilarity) of all data to each 

cluster center. The most commonly used dissimilarity 

calculation methods are Euclidean distance and 

Manhattan distance, but it is possible to use other 

distance measurements, depending on the data we are 

analysing [11]. 

2.3 K-Means 

K-means clustering is one of the unsupervised learning 

algorithms that belongs to the non-hierarchical cluster 

analysis used to group data based on variables or 

features. K-Means is the most popular clustering 

algorithm and is often used in various applications such 

as data analysis, pattern recognition, and data clustering. 

This algorithm works by dividing a dataset into k groups 

based on the distance between objects in the dataset. 

http://www.jchr.org/
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Groups are formed for data that have similar 

characteristics, while data with different characteristics 

are grouped separately. The main goal is to minimise the 

variation within groups, so that the data within a group is 

highly similar [12]. The following steps can be followed 

to perform clustering using the K-Means technique [13]: 

Determine the desired number of groups (k). 

Initialise the cluster centre (centroid). 

The objects or data will be grouped into the closest 

cluster. 

To calculate the distance between each data and the 

centroid, the Euclidean distance formula is used. By 

using this formula, we can find the shortest distance 

between each data and the centroid. The following is the 

first equation of the Euclidean Distance formula. 

Description: 

𝐷(𝑖, 𝑗) = Distance between data at points 𝑖 and 𝑗 

𝑋𝑘𝑖 = 𝑖th data 𝑘th data attribute 

𝑋𝑘𝑗 = The centroid data to 𝑘 point on the data attribute 

to 𝑗. 

Formula: 

𝐃(𝐢, 𝐣)

=  √(𝐱𝟏𝐢 − 𝐱𝟏𝐣)
𝟐

+ (𝐱𝟐𝐢 − 𝐱𝟐𝐣)
𝟐

+ ⋯ +  (𝐱𝐤𝐢 − 𝐱𝐤𝐣)
𝟐
 

A recalculation is performed to determine the group 

centre by considering the current group members. The 

group centre is calculated by taking the average of all 

data/objects that belong to a particular group, using 

equation 2 as follows: 

Rk =
1

Nk
  (X1k + X2k+. . +Xnk) 

 

Repeat step number 3 if there is a change in the cluster 

center. 

2.4 Case per Phase Analysis 

Case per Phase data analysis in this study is to find the 

cause of the high spread of Covid-19 cases that occur in 

each region and to determine the correlation that occurs 

between the factors that cause the increase in confirmed 

cases. Figure 4 shows the data analysis process carried 

out to determine the spread of Covid-19 based on case 

per phase. The first phase, shows a period of 6 months, 

then in the second phase, it is accumulated again 6 

months ahead with the previous stage, namely the first 

phase. The process continues until the seventh phase [5]. 

In each phase, the age category factor is analysed to find 

out how the level of public awareness is based on age 

category in the increase of Covid-19 cases in Tangerang 

City. 

 

Figure 2. Classification per Phase Scheme of Covid-19 

Data Analysis 

 The next step is to combine case data by phase 

using clustering analysis, which aims to determine the 

distribution pattern of confirmed Covid-19 cases. This 

enables the tracking of public awareness levels by age 

group in each sub-district in Tangerang City, which will 

be discussed in the next section on research 

methodology. 

2.6 Covid-19 Multiple Correlation Analysis Method 

The multiple correlation model on Covid-19 confirmed 

cases aims to analyse the factors of increasing Covid-19 

confirmed cases in an area. In an increase in the number 

of Covid-19 confirmed cases, the higher the population 

in an area, the higher the number of confirmed cases; as 

Covid-19 can be transmitted through direct contact with 

sputum droplets from infected people (through coughing 

and sneezing), and if touching surfaces contaminated 

with the virus. People within close proximity (1 metre) 

of an infected person can be exposed to Covid-19 when 

infectious droplets enter their mouth, nose or eyes [4]. 

This is certainly what causes most populations to have 

the highest number of confirmed cases. 

Thus, the distribution and administration of vaccinations 

need to be carried out evenly and thoroughly and re-

analysed to see how the role of vaccination is in 

suppressing the number of confirmed Covid-19. In 

(1) 

(2) 
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addition, it is also to measure how the correlation of 

vaccination in an area is appropriate or not and as an 

evaluation material and preventive action if the Covid-19 

virus pandemic period occurs again in the future. 

2.2.1 Multiple correlation analysis 

Multiple correlation analysis aims to determine the 

degree of correlation between the independent variable 

and the dependent variable. Multiple correlation is a 

value that gives the strength of the influence or 

correlation of two or more variables together with other 

variables [14]. 

 

Figure 4. Correlation between independent variables 

(X1, X2) and a dependent variable (Y). 

Description: 

r x1x2       = multiple correlation coefficient. 

X1       = independent variables X1.s 

X2       = independent variable X2. 

rx1y        = correlation coefficient between X1 and Y. 

rx2y       = correlation coefficient between X2 and Y. 

Rx1x2y     = correlation coefficient between X1, X2, and 

Y. 

Y = Dependent variable. 

2.2.2 Determination Analysis 

Determination analysis is used to determine how much 

variation in the relationship between profitability, 

solvency, liquidity and firm value variables is able to 

explain variations in stock return variables. The 

coefficient of determination is known from the 𝑅2 value 

in percentage. 

2.2.3 F test 

The F test is used to test the significance of the effect of 

the independent variables simultaneously on the 

dependent variable, using a level of significance / degree 

of confidence of 95% or an error rate of 5% (α = 0.05). 

To determine the level of significance is done by 

comparing sig. F with α = 0.05. If the sig. F < 0.05 then 

the independent variables simultaneously have a 

significant effect on the dependent variable. On the 

contrary, if the sig. F > 0.05 level, the independent 

variables simultaneously do not have a significant effect 

on the dependent variable. 

2.2.4 T-test 

The t test is used to test the significance of the effect of 

the independent variable partially on the dependent 

variable, using a level of significance / degree of 

confidence of 95% or an error rate of 5% (α = 0.05). To 

determine the level of significance is done by comparing 

sig. t with α = 0.05. If the sig. t level < 0.05 then the 

independent variable simultaneously has a significant 

effect on the dependent variable. On the contrary, if the 

sig. t > 0.05, the independent variable partially does not 

have a significant effect on the dependent variable. 

  2.7  Age Categories 

According to the Ministry of Health, a person’s age is 

categorised into several levels, which definitely have 

been taken into account beforehand. The age limits of 

children have also been determined in the law. Therefore, 

the recording of children’s boundaries is indeed intended 

so that in providing education, attention, and others, the 

handling will be more appropriate [15], [16]. 

Toddlerhood: 0-5 Years old 

Childhood: 5-11 Years old 

Early Adolescence: 12-16 Years old 

Late Adolescence: 17-25 Years old 

Early Adulthood: 26-35 Years old 

Late Adulthood: 36-45 Years old 

Early Elderly :  Period 46-55 Years old 

Late Elderly : Period : 56-65 Years old 

Seniors: > 65 Years old 

3. Methodology Research 

  3.1 Flow Diagram of the Research 

The method used to achieve the research objectives is 

shown in figure 5 below. This study begins with a 

literature review of the cases to be examined by 

analysing the increase in Covid-19 cases. This is done to 

http://www.jchr.org/


 
 

 

1455 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(4), 1451-1466 | ISSN:2251-6727 

analyse data on Covid-19 cases that have occurred during 

the pandemic and until the endemic. Thus the function of 

control, management, and evaluation in each district area 

in the event of similar outbreak disaster case can be 

carried out quickly and measurably. 

The next stage is to identify the problems in this research 

on the object of research, namely the increase in Covid-

19 confirmed cases in each district, the pattern of 

distribution of Covid-19 cases that occurred in each 

region and how the level of public awareness was during 

the pandemic. After the problem identification is 

determined, the next step is to prepare the data collection 

process in this research, including data on the distribution 

of confirmed Covid-19 cases that are integrated with the 

population and civil registration database and geospatial 

data of Tangerang city. Each case that appears is 

classified into several phases at the level of cases that 

occur within the time span per semester. Therefore, 

further analysis can be done later by understanding the 

pattern of the spread of Covid-19 cases that occur in each 

region. 

 

Figure 5. Fishbone Diagram Research Methodology. 

  3.2 Case per Phase K-means Clustering Analysis 

The K-Means Clustering model in this study aims to 

determine how the severity and level of public awareness 

are of the spread of Covid-19 that occurs in each area of 

Tangerang City through the clusters formed. The cluster 

is done by grouping the number of confirmed cases in 

each district based on the severity that occurs and the 

level of risk of the spread of Covid-19. 

 

Figure 6. Clustering Image of Confirmed Cases Per 

Phase Based on Age. 

Furthermore, in each district, researchers conducted an 

analysis model process using clustering based on 

confirmed Covid-19 cases with age category variables 

per each phase. Therefore, the clustering results aim to 

find out how the spread of Covid-19 cases is that have 

occurred in each region in each distric. Thus, areas that 

experience the highest cases with the highest risk of 

severity based on certain age ranges can be prioritised in 

dealing with confirmed Covid-19 cases. 

  3.2.1 Age Category Clustering (Phase I) 

Figure 7 below is graphical information that shows the 

optimum number of clusters with the elbow method. In 

the elbow method, it can be seen that a line that 

experiences a break that forms an elbow at k = 2. 

 

Figure 7. Elbow Method Graph (Phase I). 

In this first phase is the initial period of the spread of 

confirmed Covid-19 cases from the results of clustering 

division based on age categories, namely there are 2 

clustering groups in each district. In the clustering group, 

confirmed Covid-19 cases are divided into medium and 

low cases in each district. 

http://www.jchr.org/
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Figure 8. Cluster Results (a) k = 2 (Phase I). 

In Figure 9, there is a division of clustering groups 

consisting of 3 groups. In cluster 3, the highest number 

of cases by age category occurred in the Cipondoh, 

Karawaci, Tangerang, Ciledug, Cibodas, Pinang and 

Karang Tengah districts. 

 

 

Figure 9. Cluster Members (Phase I). 

 

 

Figure 10. Average Case Variable Cluster (Phase II). 

While in the average division results, it can be seen that 

the occurrence of Covid-19 cases in the first highest 

order occurred to people who have an early adult age 

category, which is around 26 to 35 years old. Then, in the 

second highest order occurred in the late adult age 

category aged between 36 to 45 years old. Furthermore, 

in the third and fourth orders, namely those who have the 

age category of early elderly aged between 46 to 55 years 

old and late adolescence aged 17 to 25 years old. 

`3.2.2 Age Category Clustering (Phase II) 

In phase 2, the best cluster division is displayed on the 

information graph showing the optimum number of 

clusters with the elbow method. In the elbow method, it 

can be seen that a line is broken that forms an elbow at 

k=3. 

 

Figure 11. Elbow Method Graph (Phase II). 

Entering the second phase, the spread of confirmed 

Covid-19 cases began to spread to several areas and 

resulted in the division of clustering based on age 

categories into 3 groups in each district. Each clustering 

group, divides Covid-19 confirmed cases, namely with 

the highest, medium and lowest cases as shown in Figure 

12. 

 

Figure 12. Elbow Method Graph (Phase II). 

 

 

Figure 13. Cluster Members (Phase II). 

In the second phase clustering based on the age category, 

as shown in Figure 13 above, the group division of each 

clustering is divided into 3 clusters. The spread of Covid-

19 began to spread in several areas massively. The 1st 

cluster group shows the highest occurrence of cases 

based on age categories in the Pinang, Cipondoh, Periuk 

and Karawaci districts. 
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Figure 14. Average Cases of Cluster Variables (Phase II). 

After displaying the clustering members, the next is the 

result of dividing the average in each cluster group. 

Therefore, it can be seen that the first highest Covid-19 

case is experienced by people based on the early adult 

age category, namely those aged around 26 to 35 years 

old, then the second is the early elderly category aged 

between 46 to 55 years old. Next is the late adult age 

category, which is between 36 and 45 years old and 

finally late adolescence aged 17 to 25 years old. 

3.2.3 Age Category Clustering (Phase III) 

Moreover, in the third phase, the best cluster distribution 

shows k=2 as shown in Figure 15. The formation of the 

cluster is explained based on graph information that 

shows the optimum number of clusters on a line that 

experiences a break that forms an elbow. 

 

Figure 15. Elbow Method Graph (Phase III). 

After the determination of the optimum cluster with the 

elbow method is determined in this third phase, the next 

step is to visually display the clustering division of 

Covid-19 confirmed cases based on the age category 

which is divided into 3 cluster groups in each district. In 

each clustering group, the number of confirmed cases is 

divided into the highest, medium and low cases as shown 

in Figure 16 below. 

 

Figure 16. Cluster Results (a) k = 2 (Phase III). 

 

Figure 17. Cluster Members (Phase III). 

The formation of clustering in the third phase as shown 

in Figure 18 explains the division of groups from each 

district as many as 2 clusters. In cluster 1 is the highest 

occurrence of cases based on age categories that occur in 

the Pinang, Karawaci, Larangan, Cipondoh, Periuk, 

Tangerang, and Ciledug districts. 

 

Figure 18. Average Cases of Cluster Variables 

Then in the results of the average division of the third 

phase, it can be seen that the occurrence of the first 

highest Covid-19 confirmed case occurred in people who 

had an early adult age category aged between 26 to 35 

years old. Furthermore, the second order occurs in the 

late adult age category aged between 36 to 45 years old. 

Then, in the third and fourth orders occurred in the early 

elderly age category aged between 46 to 55 years old and 

late adolescence aged between 17 to 25 years old 

3.2.4 Age Category Clustering (Phase VI) 

Entering the fourth phase, the formation of the optimum 

number of clusters formed by the elbow method is 

described in Figure 19. The graph information shows the 

optimum number of clusters with the appearance of a line 

that experiences a break that forms an elbow at k = 2. 

cccc
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Figure 19. Elbow Method Graph (Phase IV). 

After determining the optimum number of clusters in the 

fourth phase, the next step is to visually display each 

cluster group, then divide the confirmed cases with the 

highest and medium cases. This transformation in Covid-

19 confirmed cases occurs because the spread of Covid-

19 cases has begun to spread evenly in each district as 

shown in Figure 20. 

 

Figure 20. Cluster Results (a) k = 2 (Phase IV). 

 

 

Figure 21. Cluster Members (Phase IV). 

Furthermore, in the fourth phase, in Figure 21 above it 

can be seen the division of groups from each clustering 

as many as 2 clusters. In cluster 1, the highest number of 

cases by age category occurred in the Cipondoh, 

Karawaci, Pinang, Cibodas, Tangerang, Larangan, 

Ciledug, Periuk and Karang Tengah districts. 

 

Figure 22. Average Cases of Cluster Variables (Phase 

IV). 

3.2.5 Age Category Clustering (Phase V) 

While in the results of the average division in the fourth 

phase, it can be seen that the occurrence of confirmed 

Covid-19 cases in the first order is more experienced by 

people who have an early adult age category, which is 

around 26 to 35 years old. Then the second order occurs 

in the late adult age category aged between 36 to 45 years 

old. Furthermore, the third order occurs in the early 

elderly age category aged between 46 to 55 years old and 

finally the late adolescent age category which has an age 

between 17 to 25 years old. 

 

Figure 23. Elbow Method Graph (Phase V). 

In the fifth phase, the distribution of confirmed Covid-19 

cases from the clustering results based on the age 

category, namely there are 2 clustering groups in each 

district. In each clustering group, the confirmed cases are 

divided into the highest cases and medium cases. The 

spread of Covid-19 cases that occurred began to spread 

evenly in each district that has the closest regional 

distance as illustrated in Figure 24. 

 

Figure 24. Cluster Results (a) k = 2 (Phase V). 
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Figure 25. Cluster Members (Phase V). 

In the fifth phase as shown in Figure 24 above, the group 

division of each clustering consists of 2 clusters. In 

cluster 1, the highest number of cases by age category 

occurred in the Cipondoh, Karawaci, Larangan, Pinang, 

Tangerang, Ciledug, Cibodas, Karang Tengah and Periuk 

districts. 

 

Figure 26. Average Cases of Cluster Variables (Phase 

V). 

While in the results of the average division in this fifth 

phase, it can be seen that the occurrence of Covid-19 

confirmed cases in the first highest order is more 

experienced by people who have an early adult age 

category aged around 26 to 35 years old. Furthermore, 

the second highest case occurred in the late adult age 

category aged between 36 to 45 years old, then followed 

by the case below occurred in the early elderly age 

category aged between 46 to 55 years old and finally in 

the late adolescent age category aged between 17 to 25 

years old. 

3.2.6 Age Category Clustering (Phase VI) 

 

Figure 27. Elbow Method Graph (Phase VI). 

Furthermore, in the sixth phase, cluster formation with 

the elbow method obtained graph information showing 

the optimal number of clusters as k=2. The formation of 

the elbow is seen in a line that forms a fault forming an 

elbow as shown in Figure 27. 

 

During the sixth phase, the distribution of confirmed 

Covid-19 cases from the results of clustering division 

based on age category resulted in 2 clustering groups in 

each district. In each clustering group, the confirmed 

cases are divided into the highest cases and medium 

cases. Changes in Covid-19 confirmed cases occur due 

to the spread of Covid-19 cases that are already high and 

begin to spread massively in each district as shown in 

figure 28 below. 

 

Figure 28. Cluster Results (a) k=2 (Phase VI). 

 

Figure 29. Cluster Members (Phase VI). 

 

Next, in the sixth phase in figure 29 above, it can be seen 

that the group division of each clustering formed consists 

of 2 clusters. The first cluster is the highest occurrence of 

cases based on age category in the Cipondoh, Tangerang, 

Pinang, Larangan, Karawaci, Karang Tengah, Ciledug, 

and Cibodas districts. 

 

Figure 30. Average Cases of Cluster Variables (Phase 

VI). 
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In the results of the average distribution of clustering 

variables in the sixth phase, it can be seen that the first 

highest occurrence of confirmed Covid-19 cases is 

experienced by people who have an early adult age 

category, which is around 26 to 35 years old. Then the 

second order occurs in the late adult age category, which 

is between 36 to 45 years old. Furthermore, the third 

order occurs in the early elderly age category between 46 

to 55 years old and the last is late adolescence between 

17 to 25 years old. 

3.2.7 Age Category Clustering (Phase VII) 

Following, the last phase in this study is the seventh 

phase, cluster formation with the elbow method has 

obtained graph information showing the optimal number 

of clusters as many as 2 clusters (k=2). The formation of 

the elbow is seen in a line that forms a fault forming an 

elbow as shown in Figure 31 below. 

 

Figure 31. Elbow Method Graph (Phase VII). 

During the seventh phase as shown in Figure 32 below, 

the formation of clustering on the distribution of 

confirmed Covid-19 cases based on the age category 

resulted in 2 cluster groups in each district. In each 

cluster group, the Covid-19 confirmed cases are divided 

into 2 clusters, namely the highest cases and medium 

cases. This change in Covid-19 confirmed cases occurs 

because the spread of Covid-19 cases has begun to spread 

evenly in each district. 

 

Figure 32. Cluster Results (a) k= 2 (Phase VII). 

In the next clustering results in the seventh phase as 

shown in Figure 33 below, it can be seen that the group 

division of each clustering consists of 2 clusters. In 

cluster 1, the highest occurrence of cases based on age 

category occurs in the Cipondoh, Larangan, Pinang, 

Karawaci, Tangerang, Ciledug, Cibodas and Karang 

Tengah districts. 

 

Figure 33. Cluster Members (Phase VII). 

 

Figure 34. Average Cases of Cluster Variables (Phase 

VII). 

In the seventh phase, the results of the average division 

of cluster variables can be seen that the occurrence of 

confirmed cases of Covid-19 with the first highest case 

is experienced by people who have an early adult age 

category, which is around 26 to 35 years old. Then the 

second order occurs in the late adult age category, which 

is between 36 to 45 years old. Furthermore, the third 

order occurs in the early elderly age category between 46 

to 55 years old and the last is the late elderly aged 

between 56 to 65 years old as shown in Figure 34 above. 

3.3 Dendrogram Diagram of Phase I to VII 

 

Figure 35. Dendrogram Diagram of Phases I to VII. 

c c c c
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After the clustering analysis process is carried out, the 

next step is grouping with a dendrogram diagram as in 

Figure 35, which produces 2 cluster groupings. In cluster 

1 there are 4 districts and cluster 2 consists of 9 districts. 

In the first cluster is the division of clusters in districts 

with the lowest confirmed cases of Covid-19 consisting 

of 4 districts, namely Batuceper, Benda, Jatiuwung and 

Neglasari. Meanwhile, the cluster with the highest cases 

occurs in the 2nd cluster which consists of 3 sub-clusters. 

In the 1st sub cluster, the district with the highest case is 

Cipondoh district, followed by the 2nd sub cluster, which 

consists of 5 districts, namely Karawaci, Pinang, 

Tangerang, Cibodas and Larangan. Meanwhile, the 3rd 

sub cluster is the sub cluster with the lowest number of 

cases of the other 2 sub clusters, namely Karang Tengah, 

Ciledug and Periuk districts. 

3.4 Correlation Structure of Confirmed Cases to 

Vaccination in Per-level Cases 

The next stage is the correlation model of vaccination 

cases per level, which explains the stages of conducting 

in-depth correlation analysis of the variables involved in 

it. The variable process consists of 3 variables including 

2 Independent (X) and Dependent (Y) variables. 

The Independent variable consists of population size and 

number of vaccinations while the Dependent variable 

contains the number of confirmed cases. The 

independent variable population size (X1) contains 13 

districts in the Tangerang City area. Meanwhile, the 

independent variable number of vaccinations (X2) has 

been conducted in 13 districts of Tangerang City. 

 

Figure 35. Correlation Structure of Confirmed Cases to 

Vaccination in Perlevel Cases. 

Furthermore, for each variable, the calculation process is 

carried out between variables to determine the 

relationship of how much influence and correlation that 

occurs between variables. These variables such as the 

number of vaccinations given in an area with confirmed 

Covid-19 cases that occur in a district based on the level 

of cases per level. At each level, it can be seen how high 

or dangerous the cases that occur to cause the highest 

death cases. 

3.4.1 Covid-19 Confirmed Cases and Level 3 

Vaccinations 

In the table below, we can see data on the distribution of 

vaccinations in 13 districts with confirmed Covid-19 

cases in semester 3. Vaccination was carried out in 2021 

in 13 districts in Tangerang City. At this stage, the 

calculation process is carried out to find the correlation 

between each region and the Covid-19 cases that have 

occurred and also to determine the role of vaccination in 

suppressing the increase in the number of confirmed 

Covid-19 cases in 13 districts of Tangerang City. 

In table 1, the correlation calculation for each variable is 

carried out on the total population (X1) and the number 

of vaccinations (X2) with confirmed cases (Y), namely: 

Correlation of population (X1) with confirmed cases (Y) 

= 0.67588 

Correlation of vaccination (X2) with confirmed cases (Y) 

= 0.77585 

Correlation of population (X1) with vaccination (X2) = 

0.91149 

Table 1. Covid-19 Confirmed Cases And Level 3 

Vaccinations 

 

It can be seen from the results of correlation calculation 

based on the correlation index value, it is found that each 

variable can be seen in a positive relationship, namely 

between population and confirmed cases, which has a 

strong relationship because the spread of confirmed cases 

is influenced by population size. Meanwhile, vaccination 

with confirmed cases also has a strong relationship, this 

http://www.jchr.org/


 
 

 

1462 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(4), 1451-1466 | ISSN:2251-6727 

is appropriate because vaccination is focused gradually 

on areas with high confirmed cases. Then, the 

relationship between population and the number of 

vaccinations has a very strong relationship because 

where the largest population gets a large number of 

vaccinations also because the spread of Covid-19 cases 

ranges to densely populated populations. 

After determining the correlation between each variable 

in table 1, the next step is to calculate the multiple 

correlation between the variable population size (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y) as follows: 

Multiple Correlation Coefficient  = 0.77957 

F count (Fh)  = 7.74619 

Ftable (ts 5%)  = 4.1 

From the results of the multiple correlation calculation 

above, it can be concluded that because Ho is rejected if 

the number of f count > f table, Ha (alternative 

hypothesis) states that there is a significant relationship 

between population size (X1) and number of 

vaccinations (X2) with confirmed cases (Y). 

3.4.2 Covid-19 Confirmed Cases and Level 4 

Vaccinations 

Table 2. Covid-19 Confirmed Cases And Level 4 

Vaccinations 

 

In table 2 above, the correlation calculation for each 

variable is carried out on the total population (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y), namely: 

Correlation of population (X1) with confirmed cases (Y) 

= 0.91243 

Correlation of vaccination (X2) with confirmed cases (Y) 

= 0.87394 

Correlation of population (X1) with vaccination (X2) = 

0.90996 

Based on the results of the correlation calculation based 

on the correlation index value, it is found that each 

variable can be seen in a positive relationship, namely 

between population and confirmed cases, which has a 

very strong relationship because the spread of confirmed 

cases is influenced by population size. Meanwhile, 

vaccination with confirmed cases also has a very strong 

relationship as well, this is appropriate because 

vaccination has been evenly distributed and focused 

gradually on areas with the highest confirmed cases. 

Then, the relationship between population and the 

number of vaccinations has a very strong relationship 

because where the largest population gets a large number 

of vaccinations also because the spread of Covid-19 

cases ranges to densely populated populations. 

After knowing the correlation between each variable in 

table 2, the next step is to calculate the multiple 

correlation between the variables of population size (X1) 

and number of vaccinations (X2) with confirmed cases 

(Y) as follows: 

Multiple Correlation Coefficient  = 0.91848 

F count (Fh)  = 26.97120 

Ftable (ts 5%)  = 4.1 

In the results of the multiple correlation calculation 

above, it can be concluded that because Ho is rejected if 

the number of f count > f table, Ha (alternative 

hypothesis) states that there is a significant relationship 

between population size (X1) and number of 

vaccinations (X2) with confirmed cases (Y). 

3.4.3 Covid-19 Confirmed Cases and Level 5 

Vaccinations 

Table 3. Covid-19 Confirmed Cases And Level 5 

Vaccinations 
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In table 3 above, the correlation calculation for each 

variable is carried out on the total population (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y), namely: 

Correlation of population (X1) with confirmed cases (Y) 

= 0.91707 

Correlation of vaccination (X2) with confirmed cases (Y) 

= 0.85641 

Correlation of population (X1) with vaccination (X2) = 

0.86772 

Established on the results of the correlation calculation 

based on the correlation index value, it is found that each 

variable can be seen in a positive relationship, namely 

between population and confirmed cases, which has a 

very strong relationship because the spread of confirmed 

cases is influenced by population size. Meanwhile, 

vaccination with confirmed cases also has a very strong 

relationship as well, this is appropriate because 

vaccination has been evenly distributed and focused 

gradually on areas with the highest confirmed cases. 

Then, the relationship between population and the 

number of vaccinations has a very strong relationship 

because where the largest population gets a large number 

of vaccinations also because the spread of Covid-19 

cases ranges over a dense population. 

After knowing the correlation between each variable in 

table 3, the next step is to calculate the multiple 

correlation between the variable population size (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y) as follows: 

Multiple Correlation Coefficient  = 0.92515 

F count (Fh)  = 29.70023 

Ftable (ts 5%)  = 4.1 

Likewise, from the multiple correlation calculation 

above, it can be concluded that because Ho is rejected if 

the number of f count > f table, Ha (alternative 

hypothesis) states that there is a significant relationship 

between population size (X1) and number of 

vaccinations (X2) with confirmed cases (Y). 

 

 

3.4.4 Covid-19 Confirmed Cases and Level 6 

Vaccinations 

Table 4. Covid-19 Confirmed Cases And Level 6 

Vaccinations 

 

 

In table 4 above, the correlation calculation for each 

variable is carried out on the total population (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y), namely: 

Correlation of population (X1) with confirmed cases (Y) 

= 0.86145 

Correlation of vaccination (X2) with confirmed cases (Y) 

= 0.63832 

Correlation of population (X1) with vaccination (X2) = 

0.54839 

Formulated on the results of the correlation calculation 

based on the correlation index value, it is found that each 

variable can be seen in a positive relationship, namely 

between population and confirmed cases, which has a 

very strong relationship because the spread of confirmed 

cases is influenced by population size. Meanwhile, 

vaccination with confirmed cases also has a very strong 

relationship as well, this is appropriate because 

vaccination has been evenly distributed and focused 

gradually on areas with the highest confirmed cases. 

Then, the relationship between population and the 

number of vaccinations has a strong relationship because 

where the largest population gets a large number of 

vaccinations also because the spread of Covid-19 cases 

ranges over a dense population. 

After knowing the correlation between each variable in 

table 4, the next step is to calculate the multiple 

correlation between the variable population size (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y) as follows: 
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Multiple Correlation Coefficient  = 0.88400 

F count (Fh)  = 17.87892 

Ftable (ts 5%)  = 4.1 

From the results of the multiple correlation calculation 

above, it can be concluded that because Ho is rejected if 

the number of f count > f table, Ha (alternative 

hypothesis) states that there is a significant relationship 

between population size (X1) and number of 

vaccinations (X2) with confirmed cases (Y). 

3.4.5 Covid-19 Confirmed Cases and Level 7 

Vaccinations 

Table 5. Covid-19 Confirmed Cases And Level 7 

Vaccinations 

 

In table 5 above, the correlation calculation for each 

variable is carried out on the total population (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y), namely: 

Correlation of population (X1) with confirmed cases (Y) 

= 0.82087 

Correlation of vaccination (X2) with confirmed cases (Y) 

= 0.49453 

Correlation of population (X1) with vaccination (X2) = 

0.44836 

According to the results of the correlation calculation 

based on the correlation index value, it is found that each 

variable can be seen in a positive relationship, namely 

between population and confirmed cases, which has a 

very strong relationship because the spread of confirmed 

cases is influenced by population size. Meanwhile, 

vaccination with confirmed cases also has a moderate 

relationship, this is because vaccination has been evenly 

distributed, focusing gradually on areas with the highest 

confirmed cases. Then, the relationship between 

population and the number of vaccinations has a 

moderate relationship because where the largest 

population still gets a large number of vaccinations but 

has begun to decrease because the spread of Covid-19 

cases has decreased. 

After knowing the correlation between each variable in 

table 5, the next step is to calculate the multiple 

correlation between the variable population size (X1) and 

the number of vaccinations (X2) with confirmed cases 

(Y) as follows: 

Multiple Correlation Coefficient  = 0.83298 

F count (Fh)  = 11.33203 

Ftable (ts 5%)  = 4.1 

In the results of the multiple correlation calculation 

above, it can be concluded that because Ho is rejected if 

the number of f count > f table, Ha (alternative 

hypothesis) states that there is a significant relationship 

between population size (X1) and number of 

vaccinations (X2) with confirmed cases (Y). 

4. CONCLUSION 

The spread of Covid-19 cases in early 2020 in Indonesia 

and especially in Tangerang City, has resulted in many 

fatalities [17]. This virus spreads very easily and quickly 

infects other people, thus the best way to avoid 

contracting the virus is by wearing a mask, washing 

hands with soap, avoiding crowds and maintaining 

distance. Public compliance in implementing health 

protocols plays a very important role in suppressing the 

spread of Covid-19 cases. Therefore, it is necessary to 

conduct comprehensive and in-depth research as a 

control and control function as preventive measures if 

similar cases recur. 

4.1 Clustering Analysis Results 

In this study, clustering analysis of confirmed Covid-19 

cases per phase resulted in the following Covid-19 

distribution pattern: 

4.1.1 Per district Clustering Analysis 

In the results of clustering analysis on confirmed Covid-

19 cases in each district with cases per phase, the spread 

of confirmed Covid-19 cases spread rapidly in areas that 

have the densest population. Furthermore, the increase in 

cases occurs in the areas closest to it. 

4.1.2 Clustering Analysis of Cases by Age Category 
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By conducting clustering analysis based on age 

categories, it can be seen that the increase in confirmed 

Covid-19 cases is dominated by people of productive age 

in the early adult age category between 26 years old to 

35 years old and late adults aged 36 to 45 years old. 

Therefore, the need for the role of the community in 

maintaining health protocols during the Covid-19 

pandemic needs to be improved and education to the 

community as preventive action steps if a disaster such 

as the Covid-19 outbreak recurs. 

4.2 Results of Vaccination Administration Analysis 

Per level 

During the pandemic, a very worrying situation has 

occurred in several regions and especially in Tangerang 

City. By analysing per level, we can see how dangerous 

the cases due to Covid-19 are at each case level. So that 

vaccination is very important as the formation of 

antibodies and suppresses the increase in the number of 

cases of spread and mortality due to Covid-19. 

In table 6 below, it results in a conclusion because Ho is 

rejected if the number of f count> from f table, then Ha 

(alternative hypothesis) states that there is a significant 

relationship between population size (X1) and number of 

vaccinations (X2) with confirmed cases (Y) in all data in 

semester 3 to semester 7. Thus, by conducting multiple 

correlation analysis, at each level of the case results in a 

hypothesis at each level, namely a positive and strong 

relationship in the provision of vaccinations in each 

region, so that the provision of targeted vaccinations can 

reduce Covid-19 confirmed cases, especially in the 

Tangerang City area and switch from pandemic to 

endemic. 

Table 1. Summary of Multiple Correlations of Covid-19 

Confirmed Cases 
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