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This study aimed to investigate the characteristics of COVID-19 patients in
Thailand and develop a data model for analyzing these characteristics. A
total of 1,888,941 cases from the Thailand Department of Disease Control
website from January 12, 2020, to October 29, 2021, were analyzed, and
20,110 cases were selected for further analysis. The two-step cluster analysis
method was used to cluster the data according to four variables: nationality,
occupation, patient type, and risk groups. The results showed the presence of
three groups of COVID-19 patients. Group 1 consisted of 5,883 workers in
trade and service occupations who had contact with the public and were
either Thai nationals or from abroad. Group 2 was the largest cluster,
consisting of 7,420 migrant workers classified as foreigners and working in
industrial settings. Group 3 consisted of 6,870 cases of indirect transmission,
with individuals in this group infected through close contact with family
members or individuals in the first two groups. This clustering approach
offers valuable insights for pandemic management, aiding in identifying
high-risk groups and developing tailored interventions. In future outbreaks
with similar characteristics, such as airborne transmission, contact infection,
or super spreader events, our model can serve as a valuable tool for devising
effective management plans and countermeasures. In conclusion, this study
emphasizes the significance of cluster analysis in understanding the
dynamics of COVID-19 transmission and highlights its potential for
informing effective pandemic management strategies. It also outlines
promising avenues for further research to enhance our knowledge of
COVID-19's impact on specific populations and inform future public health
efforts.
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1. INTRODUCTION

COVID-19 is emerging disease cause by coronavirus 2(SARS-COV-2), it’s high infectivity and
virus spread can transmission from human to human. That causes of respiratory tract infection, the infection
process starts from [1] virus infect by airborne transmission using coughing, sneezing, or other secretions
There is an incubation period of 2-14 days [2]. After virus infection the patient was symptomatic as fever, dry
cough, fatigue, and dyspnea, however this symptomatic had high efficacy in elderly (60-year-old) who was
congenital disease such as lunge and respiratory system. The first confirmed case of COVID-19 was detected
in Wuhan, China, and pandemic in worldwide till The World Health Organization (WHO) has declared it a
state of emergency. After about two years (December 10, 2021), more than 267 million infections cases and
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more than 5 million deaths were found worldwide [3]. In Thailand, more than 1.89 million infections cases
were confirmed and more than 19,070 deaths [4]. For Thailand is considered a very high number of deaths. In
addition to public health problems, COVID-19 emerging still effects to economic, daily life, occupation, and
unemployment [5], [6]. The COVID-19 impact to many problems caused by the missing of information about
the standard operating procedures for dangerous communicable diseases, similarly if knowing the
information about the population risk groups it can be to management and preventing outbreak in the future.
This research is divided into 4 parts as follows: Literature and reviews, research methods, results, and
conclusions and recommendations.

COVID-19 is a latest emerging disease cause by coronavirus 2 (SARS-COV-2) that can infect from
human to humans it’s etiologies of acute respiratory syndrome [1]. Virus is RNA virus type (positive-
seneRNA) a biggest virus group and higher diversity of host such as bat cat dog and human all the
mammalian [7]. First reported was in Wuhan, Hubei province, China in December 2019 that super spreader
in Wuhan markets. Fifty day of super spreader infection has 1,800 deaths caused was confirmed at the
moment China government sent information to World Health Organization (WHO) for reporting a new virus
emerging to Emergency response on March 21, 2020 and called the respiratory disease caused by new strain
coronavirus is coronavirus disease 2019 or COVID-19 [8]. CO instead of corona, VI for Virus, D for disease
and 19 for 2019. The timeline of COVID-19's emergence in Wuhan, China and spread to other countries and
continued to spread globally, leading to the declaration of a pandemic by the World Health Organization in
March 2020 [9].

COVID-19 is effective for respiratory syndrome and easy transmission it’s infecting by airborne
transmission such as airborne droplets, cough, or direct contact with patients. The analysis of viral genetic
shown relationships with virus in bat causes of pneumonia like the severe acute respiratory syndrome
(SARS) disease was emerged in 2003. Initially, it was not clear about the transmission of virus from animal
to human, but the virus has zoonosis characterized [10]. Coronaviruses were varying sensitivity it has
affected asymptomatic to acute respiratory syndrome and has an effect to organs system such as ageusia,
anosmia and dyspnea that severity of disease depends on the congenital disease of patients. Airborne
transmission such as droplets from coughing, sneezing or secretions can transmission virus and infection to
replicate. After infection there is an incubation period of 2-14 days, the symptoms will be shown in 5 days
after infection [2]. The research of Chen Wang and other studies COVID-19 symptoms was reported by The
Lancent 41 COVID-19 confirmed cases compared with SARS and middle east respiratory syndrome (MERS)
disease all caused from coronavirus that showed similar symptoms including dry cough, dyspnea and fever.

First patient of COVID-19 in Thailand was reported on January 12, 2020 it’s Chinese tourists and
first Thai people reported in January 31, 2020 they were Taxi driver, no traveling abroad. After that, Number
of patients were increase until the study date (October 29, 2021) more than 246 million cases worldwide and
4.99 deaths [3] were reported for Thailand was reported 1.89 million confirmed cases and 19,070 deaths case
[4]. After outbreak situation the government was established centre for administration of situation due of
outbreak the communicable disease coronavirus 2019 to manage the COVID-19 outbreak situation.

Data modeling is the process of creating simple diagrams of existing software systems and data
elements. It uses text and symbols to represent information and data flow diagram. Data model layouts are
made for designing new databases or reconfiguring legacy applications that helps organizations use available
data efficiently and recompense need of organize business [11]. The process of creating and developing a
data model can be accomplished in many of ways such as Factor Analysis, Cheating Model and Data mining.
In this research will use the cross industry standard process for data mining (CRISP-DM) for data mining
including 6 steps [12], [13] i) business understanding, ii) data understanding, iii) data preparation, iv)
data modeling, v) data evaluation and vi) data development.

In recent years, there has been a growing interest in utilizing data mining technigues in the medical
field, particularly in the context of the COVID-19 pandemic [14]-[16]. Alimadadi et al. [17] noted that the
global Al community, in collaboration with technology and research companies, was approached by the
White House to develop various data mining techniques to support COVID-19-based studies aimed at finding
a solution to the pandemic. Tasnim and colleagues [18] suggested adopting advanced data mining techniques,
specifically natural language processing, to identify and eliminate non-scientific online content.
Ayyoubzadeh et al. [19] stressed the potential of data mining algorithms for studying and predicting the
spread and trends of the COVID-19 outbreak worldwide, and used the Long Short-Term Memory (LSTM)
data mining model to analyze data from the Google Trends website.

Abd-Alrazaq et al. [20] applied text-mining techniques based on data mining to analyze tweets
collected between February 2, 2020, and March 15, 2020, utilizing sentiment analysis and topic modeling to
gain insights into public opinion regarding the pandemic. Franch-Pardo and colleagues [21] emphasized the
importance of adopting interdisciplinary perspectives and utilizing diverse approaches like data mining, web-
based mapping, and spatiotemporal analysis to tackle the complex challenges presented by the pandemic.
Similarly, Li and colleagues [22] employed linear regression and content analysis methodologies of data
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mining to analyze information from the Chinese microblogging platform Weibo. Their study offered valuable
insights into the COVID-19 outbreak, including classifying news and user-generated topics, contributing to a
better understanding of the situation. Qin et al. [23] suggested the importance of estimating the number of
new and confirmed cases of COVID-19, and worked on data collected from social media search indexes for
keywords such as dry cough, fever, and coronavirus to achieve this goal.

Kumar [24] discussed the use of artificial intelligence, including machine learning and natural
language processing, in fighting the COVID-19 crisis based on medical data. Han et al. [25] used the Latent
Dirichlet allocation (LDA) model and the random forest algorithm to analyze text from Sina-Weibo to
investigate public opinion, examining the text's space, time, and substance. Finally, Mehrotra and Agarwal
[26] reviewed and summarized the data mining techniques used to study the COVID-19 pandemic, noting the
potential for data mining in disease prediction and cure. In conclusion, data mining techniques have become
an increasingly important area of research in the medical field, particularly with the COVID-19 pandemic.

This study embarked on an ambitious journey to explore the intricacies of COVID-19 infections in
Thailand, with its centerpiece being constructing a robust data model. This model, reinforced by meticulous
data curation and advanced analytical techniques, provided a comprehensive understanding of the virus's
spread within the Thai population. Its insights serve as a beacon of guidance for the country's pandemic
response and offer valuable lessons for the global community in the ongoing fight against infectious diseases.

2. RESEARCH METHOD

Unsupervised Learning is separate all data set into groups by using similar data into same groups
and different data into another group. Data clustering can be divided for 3 types are i) Hierarchical clustering
Analysis, ii) Nonhierarchical clustering analysis for examples K-mean clustering and iii) Two step cluster
analysis [27]. Hierarchical clustering analysis is a famous technique for create data group (Case) by using a
small of data leases than 200 data and less of variable, that can use for all of data including; i) Select the
variables that can are expected to be related and results in the clustering. ii) Select the method for measure
distance for similar data (Case). iii) Select the guideline for grouping (Cluster).

Nonhierarchical clustering is an analysis technique that is suitable for data with a big data (Case),
more than or equal 200 data. This technique is quantitative information in ratio scale and internal scales;
however, this technique needs to know number of group or find K values before that call this technique is K-
means clustering and including; i) Identify number of K values, ii) Identify K centroid for each cluster,
iii) Determine distance of objects to centroid, iv) Grouping objects based on minimum distance, v) Centroid
changes, If the data is not migrated in step 4, the resulting segmentation is assumed to be appropriate and
readable. But if the data is migrated Steps 2-3 must be followed until no more groups of data have been
moved.

Two step cluster analysis is suitable for clustering analysis of large number of cases. And it is the
information in the ordinal scale and the nominal scale. The system will calculate the appropriate number of
clusters. The number of groups is not required. The algorithm is as follows; i) Separate data to small groups
(Pre cluster the case or records), ii) Combine small group into according to number of groups required.
Similar group will together, and different data will create to another group. Following this algorithm [28].
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In the analysis, K"A represents the total count of the continuous variable, while K*B signifies the
total count of the categorical variable. R_k refers to the interval or range of the kth continuous variable, N
represents the total number of observations in the database, and N_k denotes the number of objects in the kth
cluster. Furthermore, ¢ k"2 corresponds to the estimated variance of the kth continuous variable for all data,
and 6" Rk"2 is the estimated variance of the kth continuous variable within the R cluster. N_RKI signifies the
number of objects in the R cluster. The distance between the R and S clusters is denoted as d_((R)(S)), where
R and S represent indices that indicate the clusters formed by joining the clusters R and S. Determining the
number of clusters: i) The Bayesian information criterion (BIC), ii) Akaike information criterion (AIC).
Based on the Pseudo-F value, the higher the value, the more appropriate [14], [16].
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and where L, is number of groups in k

In this study will use two step cluster analysis because of the larger data (cases) and this data is in
the ordinal scale and nominal scale.

2.1. Data

The data were used in this study from Thai Department of Disease Control, since January 12, 2020, to
October 29, 2021, 1,888,941 cases was confirmed in Thailand. After cleaning data showed 20,100 cases that
will use to in this study by IBM SPSS statistics.

2.2. Two step clustering analysis

Once cleaned, the data will be analyzed using IBM SPSS Statistics Version 28.0.10 (142). Excel files
were imported into SPSS, and the two step analysis method was applied with selected variables categorized as
categorical variables. Schwarz's Bayesian criterion (BIC) or Akaike information criterion (AIC) will be used to
determine the suitable grouping, choosing the lowest value of BIC and AIC. However, selecting the lowest BIC
or AIC may lead to a higher number of groups, complicating the analysis. The Ratio of Distance Measures will
also be analyzed, indicating significant distances between groups. This information is derived from reference
[29]. Ultimately, the system will automatically determine the appropriate number of groups based on the applied
criteria and analysis methods.

The clustering analysis will employ pertinent and thoughtfully selected variables to group the data
effectively. Following the analysis, four variables remained significant: nationality, occupation, risk group, and
patient type. To present the results visually, we transitioned from the model summary diagram to the Clusters
table, as shown in Figure 1. This table offers comprehensive details about each cluster's clustering outcomes and
data. Subsequently, we thoroughly examined the data within each cluster to summarize the findings and assign
appropriate names to each group. This meticulous process established a well-defined model for categorizing
COVID-19 patients in Thailand based on their nationality, occupation, risk group, and patient type.

Cluster Sizes

Model Summary
Cluster

Algorithm  TwoStep [
Inputs 4 . 2
[
Clusters 3
Cluster Quality
-L.o 05 0.0 0.5 Lo

Silhouette measure of cohesion and separation
Size of Smallest Cluster 5883 (29.3%)
Size of Largest Cluster 7420 (36.9%)

Ratio of Sizes: 1.26
Largest Cluster to
Smallest Cluster

Figure 1. Model summary and cluster sizes diagram viewer

2.3. Data model quality evaluation

Select an assessor by an expert from faculty of Medicine, Khon Kaen University. The selected
assessor holds advanced degrees in relevant fields and has a strong track record of research and publications
in areas related to infectious diseases, including COVID-19. Their affiliation with Khon Kaen University, a
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renowned institution in the medical and research communities, further validates their expertise and adds to
their credibility as an assessor. Having experience evaluating research methodologies and data analysis
techniques, the assessor possesses the skills to examine the data model thoroughly. They are familiar with the
complexities and challenges associated with analyzing large-scale datasets, particularly in the context of
infectious diseases, and can identify potential biases or limitations in the model's design.

Create the quality assessment of data models referenced by handbook on data quality assessment
methods and tools [30]. This assessment process ensures that the data models produce valid and valuable
insights, enabling decision-makers and researchers to make informed and evidence-based conclusions. The
quality assessment begins with thoroughly reviewing the data model's construction methodology. This
includes examining the data sources, data collection processes, and data preprocessing techniques applied.
The assessment ensures that the data used in the model are of high quality, free from errors, duplications, or
inconsistencies that could adversely affect the model's outcomes.

Using the data model of the COVID-19 patient group obtained for experts to evaluate according to
the quality assessment of the data model (Model) to consider its validity and suitability. Using the data model
of the COVID-19 patient groups obtained from the study, experts in the field were engaged to perform a
rigorous evaluation based on the quality assessment of the data model. This evaluation aimed to assess the
validity and suitability of the data model for accurately representing the characteristics and patterns observed
in the COVID-19 patient population in Thailand. During the evaluation process, experts carefully scrutinized
the methodology used in the data model construction, ensuring that it adhered to rigorous scientific standards
and statistical techniques. They reviewed the choice of variables, the clustering algorithm employed (Two-
step Cluster Analysis), and the overall approach to ensure it was appropriate for the research objectives. The
experts also assessed the integrity and reliability of the dataset used to construct the data model. They
verified the data sources, data collection methods, and accuracy of the reported COVID-19 cases to confirm
the trustworthiness of the information used in the analysis.

3. RESULT AND DISCUSSION
3.1. Two step clustering analysis

The research dataset encompassed a substantial cohort of 20,110 individuals who tested positive for
COVID-19. In their quest to gain deeper insights into the characteristics of these patients, the researchers
employed the Two-Step Clustering Analysis method, which took into account four essential variables:
nationality, occupation, risk group, and patient type. This analytical approach allowed them to discern
underlying patterns and relationships within the data, identifying three distinct and meaningful clusters. The first
cluster, aptly labeled Group 1, comprised 5,883 confirmed COVID-19 cases, representing approximately 29.3%
of the total dataset. This group primarily consisted of individuals with specific attributes related to their
nationality, occupation, risk factors, and patient type. These defining characteristics played a significant role in
shaping the transmission dynamics and the nature of the cases within this cluster. Group 2 emerged as the
largest cluster, encompassing 7,420 confirmed cases, accounting for 36.9% of the dataset. The individuals in
this cluster shared common characteristics related to their nationality, occupation, risk group, and patient type.
This specific combination of attributes distinguished Group 2 from the other clusters and highlighted their
unique role in the overall COVID-19 epidemiology. Group 3, comprising 6,870 confirmed cases, constituted
approximately 33.8% of the dataset. These individuals exhibited distinct features regarding nationality,
occupation, risk group, and patient type. The defining characteristics of Group 3 set it apart from the other
clusters and offered valuable insights into the patterns of infection and transmission within this particular cohort.

For a more comprehensive understanding of the attributes and dynamics of each group, additional
detailed information can be found in Table 1 and Figure 2. These visual representations and tabulated data
provide a comprehensive snapshot of the distinctive characteristics and distribution of COVID-19 cases within
each cluster, enriching our understanding of the pandemic's impact on different population segments.

Table 1. The results of two step clustering analysis

Cluster N % of Combined % of Total
1 5883 29.3% 29.3%
2 7420 36.9% 36.9%
3 6870 33.8% 33.8%
Combined 20110 100.0% 100.0%
Total 20110 100.0%
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3.2. Groups of clusters

Figure 3 and Table 2 presented the results of the data analysis, demonstrating that Group 2 had a
higher number of cases than Group 3 and Group 1. The data indicated a distinct flow of cases from Group 2
to the other two groups, suggesting that Group 2 played a significant role in the transmission dynamics of
COVID-19 among the identified clusters. Which demonstrated that Group 2 exhibited significantly higher
numbers of COVID-19 cases compared to both Group 1 and Group 3. Figure 3 visually presents the
distribution of cases across the three identified patient groups. The graph displayed a clear prominence of
Group 2, illustrating a substantial proportion of COVID-19 infections being attributed to this cluster. On the
other hand, Group 1 and Group 3 appeared to have comparatively lower-case numbers, highlighting their
relatively smaller contributions to the overall spread of the virus.

Model Summary

Algorithm  TwoStep

Inputs 4
Clusters 3
Cluster Quality
-L.0 0.5 0.0 0.5 L0

Silhouette measure of cohesion and separation

Figure 2. The two step clustering analysis result

Clusters

Input (Predictor) Importance

oo B os B o6 o4 [ o2 [ oo

Cluster 2 3 1
Label
Description
Size B [369% 74200 B | 338%6807) B | 29.3%(5883)
Inputs
Figure 3. Cluster table
Table 2. Grouping results
cluster 1 cluster 2 cluster 3
Factor 5,883 cases 7,420 cases 6,807 cases

nationality Thai (99.2%) foreigners (63.9%) Thai (100%)

occupation ~ Commerce and service careers (51.0%) industrial career (79.9%) not working (34.6%)

patient_type  Thai people come from abroad (26.4%) risk group survey

(58.4 %) touch an infected person (100%)
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3.3. The details of data analysis used two step clustering analysis

Group 1 was Thai nationality, occupation: trading and services, risk groups they influenced from
abroad and communities spread such as restaurants, boxing stadiums and entertainment places that called this
group is dealer and service. The data analysis revealed that Group 1 significantly impacted the spread of the
virus through multiple pathways. Firstly, due to their occupation in trading and services, they frequently
interacted with people in public settings such as markets, restaurants, and entertainment venues. This close
contact with customers and visitors in high-traffic places facilitated the potential transmission of the virus,
leading to infections both among themselves and within the broader community.

Group 2 migrant workers was foreigner, occupation: industrial workers, immigrants worked, Risk
groups was infected from industries or markets. This group is biggest cluster. These individuals were
employed as industrial workers, primarily in various industries within the country. The data analysis revealed
that Group 2 had a notable influence on COVID-19 transmission, particularly in the context of infections
arising from industrial settings and markets, which were identified as significant risk factors. As foreign
migrant workers, this group faced unique challenges and vulnerabilities that contributed to their increased
risk of infection. Often residing in close-knit communities or dormitory-style accommodations, these workers
shared living spaces and work environments, facilitating the virus's rapid spread.

Group 3 indirect infection transmission this group was infected by family members or persons in the
cluster of two groups before. There were infected by contagiousness or close contact with patients. Unlike
Groups 1 and 2, which acquired infections through direct interactions in occupational or community settings,
Group 3's infections were primarily the result of close contact with family members or individuals from the
two previously identified clusters. The study findings highlighted that individual in Group 3 contracted the
virus from family members who had already been infected or from persons who belonged to either Group 1
(Thai nationals in trading and services) or Group 2 (foreign migrant workers in industrial settings). This
indirect transmission occurred through contagiousness, indicating that the virus was transmitted within
households or close-knit social circles. The close contact and prolonged interactions within family settings
made Group 3 particularly vulnerable to infection from infected family members. As COVID-19 is highly
contagious, individuals within households were at increased risk of contracting the virus from an infected
family member, especially if proper preventive measures were not followed. Individuals in Group 3 were
also at risk of infection from people in the other two clusters. This may have occurred through interactions at
social gatherings, community events, or shared public spaces where members of different clusters came into
contact.

The results of the analysis showed that there are three main groups of COVID-19 patients in
Thailand: i) workers in the service industry who are either Thai or from abroad, ii) migrant workers who are
foreigners and work in the industrial sector, and iii) individuals who were indirectly infected through close
contact with patients from the first two groups.

3.4. Data model quality evolution

The experts evaluated the quality of the data model as follows: statistical methodology (sound
methodology) proper, appropriate statistical procedures data models to classify COVID-19 patients in
medicine and public health that can be used to plan defenses treatment and patient care (relevance). The
results of the analysis and processing will show the model summary (model summary) obtained and the
cluster quality graph used to indicate the suitability of the grouping analysis is at a fair level, can be accepted
(accuracy). Time and punctuality (timeliness/punctuality) are appropriate, considering the resulting data
model and methods for selecting variables, which are patient data sets already in the database. The model can
indicate coherence and comparability.

“The result of this study can be clearly explained easily accessible can be utilized, however
the experts have suggested that the source of the information should be explained. and the
scope of the data to be analyzed from which organize that will make this study more complete
(Accessibility/Clarity) Summary Two step cluster analysis can be used to analyze data”.

4. DISCUSSION

Using data from the Thailand Department of Disease Control website between January 12, 2020,
and October 29, 2021, a total of 1,888,941 COVID-19 cases were analyzed using data selection, data
cleaning, and data transformation techniques. The data was then clustered using the two-step cluster analysis
method based on four variants: nationality, occupation, patient type, and risk groups. The results identified
three distinct groups of COVID-19 patients. (i) The first group, comprising 5,883 cases (29.3% of total
cases), included workers who had to deal with other people's services and were either Thai nationals or from
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abroad with a trade and service occupation. These cases were mainly contracted at community places.
Likewise, studies by Setyowati et al. [31] found that the impact of COVID-19 on the informal business
sector, including online motorcycle taxi drivers, affects efforts to control the spread of the disease.
Kshirsagar et al. [32] highlight the pandemic's impact on workplace learning and businesses, while
Furuse et al. [33] identified 22 probable primary case-patients for the clusters, most of whom were 20-39
years of age and presymptomatic or asymptomatic at virus transmission.

(ii) Group 2: comprises migrant workers who are qualified as foreigners and work in the industrial
sector. This group was significantly impacted by the COVID-19 pandemic, with 7,420 reported infections
accounting for 36.9% of infections in the worker area and direct contact with patients. According to Kerwin
and Warren [34], foreign-born workers play a critical role in industries such as healthcare, agriculture,
meatpacking and poultry processing, construction, child care, and critical retail, which have been deemed
essential during the pandemic. The study highlights the high rates of foreign-born workers employed in these
industries in the United States. The COVID-19 pandemic has also had a significant impact on the tourism
industry in Malaysia, particularly in the airline and hotel businesses. Foo et al. [35] discuss the stimulus
packages offered by the Malaysian government to ensure the sustainability of the tourism industry in the
country.

In Bolivia, the first cases of COVID-19 were imported from Italy and Spain, according to Escalera-
Antezana et al. [36], the patients showed symptoms similar to those previously reported, such as fever,
cough, and shortness of breath. One patient required intensive care due to severe pneumonia. The study
emphasizes the importance of implementing measures to prevent the importation of COVID-19 cases and
detect and control clusters of cases. In Italy, the COVID-19 outbreak began in February 2020 and quickly
spread across the country, leading to a nationwide lockdown in March 2020. The first known instance of
local transmission occurred on February 20, 2020, in the Lombardy region. Livingston and Bucher [37]
provide an overview of the outbreak in Italy, including the number of cases, deaths, and recoveries, as well as
the impact on the healthcare system and economy.

(iii) Group 3: indirect infection transmission, this group was infected by family members or people
in the first two groups. They were infected through contagiousness or close contact with patients. The results
showed that 6,870 confirmed cases (33.8%) were Thai nationals who had contact with confirmed cases. If
there is an outbreak with similar characteristics to COVID-19, such as airborne transmission, contact
infection, and super-spreaders, our model can be used to develop a management plan, make decisions, and
take countermeasures against emerging disease outbreaks. A study by Cai et al. [38] in Wenzhou, China,
indicated that indirect transmission of the causative virus occurred. This may have been due to virus
contamination of common objects, virus aerosolization in a confined space, or spread from asymptomatic
infected persons. Similarly, a study by Danis et al. [39] found that a cluster of cases was linked to a British
businessman who attended a chalet in the French ski resort of Contamines-Montjoie. Several other
individuals who were staying in the same chalet were also infected.

The investigation identified a total of 13 confirmed cases, including four children, one of whom was
asymptomatic. The virus that causes COVID-19 spreads easily among people, primarily through respiratory
droplets released when someone with the virus coughs or sneezes. Close contact with an infected person or
touching a surface contaminated with the virus and then touching one's mouth, nose, or eyes can also lead to
transmission. A study by Jang et al. [40] found that in February 2020, 112 people were infected with
SARS-CoV-2 associated with fitness dance classes at 12 sports facilities in Cheonan, South Korea. Vigorous
exercise in densely populated sports facilities is suggested to increase the risk of infection. The transmission
was suspected in the presymptomatic phase in 7 cases, and the longest period before symptom onset was five
days. The study highlights the importance of implementing preventive measures in sports facilities to prevent
the spread of COVID-19.

In conclusion, the COVID-19 outbreak in Cheonan was part of a larger outbreak in South Korea,
with 10,765 confirmed cases by April 30, 2020. Most of the cases were from Daegu and North Gyeongsang
provinces. The studies cited above suggest that indirect transmission of the COVID-19 virus can occur
through a variety of means, including virus contamination of common objects, virus aerosolization in a
confined space, and spread from asymptomatic infected persons. Close contact with an infected person or
touching a surface contaminated with the virus and then touching one's mouth, nose, or eyes can also lead to
transmission. The findings of these studies highlight the importance of implementing preventive measures to
reduce the risk of COVID-19 transmission, such as social distancing, hand washing, and wearing a mask.

There are four possible directions for future research based on this study: i) Further analysis of the
characteristics of each group: It would be interesting to delve deeper into the specific characteristics of each
group, such as the specific occupations and risk factors that contribute to their higher likelihood of infection.
This information could help to identify specific strategies for mitigating the spread of the virus within each
group. ii) Comparison with other countries: It would be useful to compare the findings of this research with
similar studies conducted in other countries to see if the same patterns hold true or if there are differences
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that could shed light on the unique characteristics of the COVID-19 pandemic in Thailand. iii) Developing
interventions and prevention strategies: Based on the identified clusters and risk factors, it would be
important to develop targeted interventions and prevention strategies to help reduce the spread of the virus
within each group.

This could include education and awareness campaigns, testing and quarantine measures, and other
public health interventions. iv) Continued monitoring and evaluation: As the COVID-19 pandemic continues to
evolve, it will be important to continue monitoring and evaluating the effectiveness of different interventions
and prevention strategies in reducing the spread of the virus. This could involve regularly updating the data and
re-running the analysis to see if there are any changes in the clusters or risk factors over time.

5. CONCLUSION

This study utilized data from the Thailand Department of Disease Control website from January 12,
2020, to October 29, 2021, involving a thorough analysis of 1,888,941 COVID-19 cases through data
selection, data cleaning, and data transformation techniques. Employing the two-step cluster analysis method
with the variables of nationality, occupation, patient type, and risk groups, the research categorized the cases
into three distinct groups: Group 1: direct service workers and community infections (29.3% of total cases):
This cluster encompassed 5,883 cases involving Thai nationals and foreigners engaged in service-oriented
jobs with potential exposure to people. Primarily contracting the virus at community places, this group's
susceptibility was tied to their occupation and interactions. Similar studies corroborated that the pandemic
adversely affected the informal business sector, particularly service providers like online motorcycle taxi
drivers. The significance of workplace learning and its influence on businesses was also underscored.

The primary cases within this group were predominantly young adults and virus transmission often
occurred while being presymptomatic or asymptomatic. Group 2: migrant industrial workers (36.9% of total
cases): This category consisted of 7,420 infections among foreign migrant workers employed in industrial
sectors. The pandemic's impact on these workers was highlighted, particularly in essential fields like
healthcare, agriculture, and retail. Group 3: indirect infection transmission (33.8% of total cases): comprising
6,870 Thai nationals, this cluster represented individuals infected through close contact with confirmed cases
from group 1 or 2. This transmission type was commonly observed, with viral spread occurring through
various modes like shared objects, confined spaces, or contact with asymptomatic carriers. This study
referenced prior research validating such modes of transmission and highlighted the importance of preventive
measures like mask-wearing, hand hygiene, and social distancing. This study emphasized the need for
effective management strategies and countermeasures against emerging disease outbreaks similar to COVID-19.

Furthermore, for future research: Detailed Group Analysis: The investigation could investigate each
group's specific characteristics and occupational factors to design targeted strategies for curbing viral spread.
Cross-Country Comparisons: A comparative study across countries would help validate the findings'
universality and uncover potential unique aspects of Thailand's COVID-19 situation. Interventions and
Prevention: The identified clusters and risk factors could drive the development of focused interventions,
encompassing education, testing, and quarantine measures tailored to each group's vulnerabilities. Ongoing
Evaluation: Given the evolving nature of the pandemic, continuous assessment of intervention efficacy and
risk factors would be crucial for adapting strategies over time. This study employed sophisticated data
analysis techniques to categorize COVID-19 cases into three distinctive groups based on occupation,
nationality, and transmission routes. Each group represented a unique population segment with varying risks
and challenges. This study emphasized the importance of targeted interventions, global comparisons, and
ongoing evaluation in the face of a dynamically changing pandemic landscape. This study underscored the
significance of understanding transmission modes and risk factors, offering valuable insights into managing
and mitigating the spread of COVID-19 and future emerging diseases.
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