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Abstract---The aim of this study is to analyse the roles played by
medical personnel such as doctors and nurses in Korea in the context
of Covid, and to suggest directions for responding to possible
pandemics in the future from the perspective of the roles of medical
personnel. For this analysis, Korean YouTube video contents were
analysed; the analysis methods employed were text-mining and ego
network analysis. The analysis target period was 2020, the year in
which the Corona pandemic was declared, and 2021, one year after
the declaration of the pandemic. As a result of the analysis six
themes, derived from the perspective of the role of medical
professionals, were selected in respect of each year. In the future, the
Korean medical policy decision-making process should aim to reflect
these topics.
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Introduction

Almost two years have passed since in 2020 the World Health Organization
declared Coronavirus to be a global pandemic. On 20 January 2020, the first case
of COVID-19 was reported in Korea. The unprecedented power of this infectious
disease has had a direct and indirect impact on Korean society as a whole and
has changed everyday life.

Even in the midst of an unprecedented crisis, Korean society is overcoming
difficulties by responding to and leading change on its own. COVID-19, though it
originated in 2020, continues to spread worldwide. Even though Korean daily life
was temporarily halted due to the unprecedented epidemic, we were able to
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prevent further damage because there were ‘nameless heroes’ who wanted to do
their best. It was thanks to the dedication of medical staff that we were able to
contain the momentum of COVID-19 in Korean society in the absence of vaccines
and treatments. Medical staff, who overcame their fear of having to work at the
forefront of quarantine and who came to the scene before anyone else, played a
critical role in preventing the spread of Coronavirus in the community (Hong,
2020; Kang, 2020; Kim, 2020; Lee, 2020)).

Around 7,000 medical personnel were dispatched via Korea’s central-government-
level accident management organization. Countless medical staff at the
quarantine and treatment sites struggled with COVID-19. Due to the dedication of
excellent medical staff, the number of Coronavirus cases in Korea remains
relatively low compared to those of other countries. The aim of this study is to
compare the roles played by Korean medical staff in 2020, the year in which WHO
declared the pandemic, with those performed by Korean medical personnel in
2021, a year later, and to analyse the differences. Thereby, it will be possible to
discover ways in which medical staff can more effectively contribute to the
quarantine problem in the case of a similar pandemic in the future.

Selection of research questions

As of 31 January 2022, of countries with a population of more than 5 million
Denmark has the highest ratio of cumulative confirmed Corona cases relative to
the population, at 47.89 per cent. Israel is at 40.63 per cent, France 34.86 per
cent, the USA 23.58 per cent and Korea 6.11 per cent. The global average is
around 5.47 per cent, slightly higher than the average for Korea. As many
research papers point out, the reason Korea, which is not a vaccine-
manufacturing country, has maintained a relatively low number of confirmed
cases is the efforts of excellent, dedicated medical staff (Hong, 2020)

Doctors and nurses went to treat and care for patients out of a sense of duty, but
the situation they faced in treating and caring for Coronavirus patients, mainly
elderly people with reduced mobility, was very difficult. Loss of physical strength
due to such high-intensity labour performed while wearing a protective suit
eventually led to a situation in which doctors and nurses had to fight for their
own health. Medical staff were anxious, because they were exposed to the risk of
infection as well as to physical exhaustion. Although protective clothing, masks
and goggles are ubiquitously worn in treating and caring for patients, that is
because most medical staff are performing medical and nursing treatment close to
the patient. On occasion, if a patient coughed up respiratory matter or phlegm,
the fear of infection could not be dismissed. Even after the nursing of patients in
the isolation ward ended, nurses continued to struggle.

Removing contaminated and sweaty protective clothing from a patient often takes
twenty to thirty minutes because infection can easily occur given only a little
carelessness. In fact, in the nine months following the outbreak of COVID-19 159
medical staff were infected with COVID-19, of whom 101 (63 per cent of the total)
were identified as nurses, meaning that an average of three nurses were infected
every day. This is ten times the number of infected doctors, indicating that nurses
in particular are exposed to a much higher risk of infection than any other
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medical personnel. In the midst of this situation, medical staff, including doctors
and nurses, are evaluated regarding their dedication to their work.

Corona presents many challenges to public health. Our preparations must be
incremental concerning how to strengthen public healthcare, how to respond
calmly and effectively if an infectious disease recurs and, especially, how to
expand the number of public hospitals via long-term plans. In particular, the time
has come to comprehensively review how to secure medical staff, assign roles so
that they can engage in quarantine work safely, and re-organize the support
system (Ah, 2020; Antonopoulou et al, 2021; Blundell et al., 2020; Cho, 2020;
Chrisholu-Burns et al., 2021; Diewert, 2020; Dumulescu, 2021; Forester, 2020;
Franscisco and Nuqui, 2020).

Since the outbreak of the Corona pandemic in Korea, many research papers (
Cho, 2020; Kim, 2020) relating to the problem have been written. However, few of
these have dealt systematically with the future role of medical staff or with
support issues for medical personnel. The reality is that it is impossible to
emphasize excessive duty to medical staff without compensating them properly.
Many experts point out that there is a strong possibility that new infectious
diseases will continue to develop in the future. Discussion of compensation for
losses to medical institutions that have treated and quarantined COVID-19
patients is also very important, but few studies have been conducted in these
fields.

In the future, when a new infectious disease becomes prevalent, it is expected to
occur on a large scale and spread globally in a short period of time (Tran et al.,
2020; Varela and Fedynich, 2020; Wang et al., 2020; Talu and Nazqrov, 2020;
Marshall et al., 2020; Murashkin and Tryvainen, 2020; Reinsdorf, 2020). The
prevalence of various infectious diseases not only increases the number of
hospitalizations and deaths due to health and medical problems, but also
promotes social and cultural fear, causing enormous economic damage as well as
becoming a political issue (Evans, 2020; Bolden, 2020; Cao et al., 2020).

Therefore, new infectious diseases are highly likely to threaten humanity by
appearing more frequently along with unexpected infectivity and virulence, and so
preparing in advance is key to minimizing damage (Akbari and Pratomo, 2021;
Dolan et al., 2020; Johnson et al., 2020; Lee et al., 2020; Rebecca and Ziyang,
2020). In order to prepare for, promptly detect and control new infectious diseases
in advance, what is needed is: an effective infectious disease monitoring,
management and control organization; infectious disease experts with expertise
and crisis management capabilities; preparation-and-response manuals regarding
emerging infectious diseases; and regular education and training, including
training on new infectious diseases. It is also necessary to secure a diagnostic test
method and to research and develop therapeutic agents and vaccines. In
particular, as medical practitioners, physicians are highly likely to encounter new
infectious disease patients for the first time. Therefore, it is essential for them to
understand the clinical diagnosis of emerging infectious diseases that may be
introduced into Korea, as well as to be familiar with infection control prevention,
and the treatment of new infectious disease patients (Roy et al., 2020; Song and
Kim, 2020)).
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In light of this situation, the first thing our society should do is discuss the roles
medical staff have played in the past, by examining the case of COVID-19 and
reviewing the desirable roles played by medical staff, such as roles divided among
medical institutions. In recognition of these problems, this study isolated the
following two research questions:

e How did the roles of Korean medical staff change during 2020, when the
Coronavirus pandemic first occurred, and the one year later in 2021?

e How can the causal relationship between the main actions of medical staff
during these two analysis periods be explained?

Survey design

Analysis periods

In this study, two periods for analysis are established. One is from 11 March
2020 to 21 December 2020, after the global pandemic was declared. Since this
first year of the pandemic was the most critical and dangerous period, we analyse
the roles played by Korean medical staff during this period and examine what
these roles mean.

The second period is from 1 January 2021 to 31 December 2021. This period
corresponds to the second year of the pandemic and is reflected through the fiscal
budget and systems aimed at solving the difficulties of the previous year. As
mentioned above, we also analyse the role played by Korean medical staff during
this period.

Analysis method

Text-mining and ego network analysis (a type of text-mining) were the methods we
selected to analyse the issues connected with the roles of Korean medical staff in
the process of responding to Coronavirus over the two periods 2020 and 2021.
These two methods are suited to so-called big data analysis and today are widely
used in the field of social science (Borgatti and Everett, 2013; Brandes and
Erleback, 2005; Freeman, 1979). As methods of analysing the actions of actors as
contained in a text (Haythornthwaite, 1996; Lee, 2019; Liebowitz, 2005; Newman,
2001; Wasserman and Faust, 2009; Woo et al., 2013), or the results of these
actions, they are well-suited to the aim of this study.

Analysis target

The subject to be analysed in this study is text content included in YouTube
videos. Academic research papers may also be analysed via the methods used
here; however, analysis of YouTube videos has more advantages, in that they
contain the contents occurring at the Corona site in more vivid form. In this
study, YouTube videos available online produced between 11 March 2020 and 31
December 2020, and between 1 January 2021 and 31 December 2021, are
analysed. As keywords, the three words ‘Corona’, Korea’ and ‘health’ are inputted,
and videos containing these words extracted. Then, word cloud analysis, topic
modelling analysis and PFnet (Path Finder Network) analysis are performed on
these videos.
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Analysis Result

Analysis of the first year of the Corona outbreak (2020)
Basic analysis

For the 2020 period, the words we extracted from one hundred videos by
inputting the three words ‘Corona’, ‘Korea’ and ‘health’ totalled 5,670. Word cloud
analysis was performed on these words by way of basic analysis. Figure 1 shows
the most frequently occurring words and the overall word composition.
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Figure 1. Word cloud analysis (2020)

Meanwhile, in Table 1, twenty words are selected and listed on the basis of their
frequency.
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Ranking of words by frequency of occurrence (2020)
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1 2 3 4

of Speech(F Frequency Word length Name Type
1 D=Lt nmon Noun" 782.0 3.0 -t
2 ok roper Noun" 498.0 2.0/hical Name"
3 Ltct nmon Noun" 484.0 2.0 "
4 At nmon Noun" 350.0 2.0 n
5 == roper Noun" 323.0 2.0rhical Name"
6 =0l nmon Noun" 310.0 2.0 nn
7 HE nmon Noun" 305.0 2.0 -t
8 Ol= roper Noun" 287.0 2.0)hical Name"
9 A2 nmon Noun" 250.0 2.0 nm
10 HAH nmon Noun" 219.0 2.0 -t
11 = nmon Noun" 211.0 2.0 -t
12 AMIAH| nmon Noun" 210.0 2.0 nt
13 °|2&  nmon Noun" 199.0 3.0 nt
14 Abg] nmon Noun" 186.0 2.0 "t
15 (CH nmon Noun" 178.0 1.0 -t
16 ad= roper Noun" 163.0 2.0)hical Name"
17 2 AL nmon Noun" 162.0 2.0 -
18 s nmon Noun" 159.0 2.0 nm
19 OtA3  nmon Noun" 150.0 3.0 nn
20 =7} nmon Noun" 148.0 2.0 nn

As Table 1 shows, the word that appeared the most was ‘Corona’, with 782
occurrences, followed by ‘Korea’ with 498. Table 1 and Figure 1 present an
overview of the overall occurrences of words, but do not provide in-depth

information.

Topic modelling analysis

The next step is to analyse via topic modelling. First, the medical staff ego
network was constructed using the keyword medical staff. The number of words
included in the medical staff ego network was 296. Topic modelling analysis was
performed using this ego network. As a result, six topics were extracted (Figure 2).
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Figure 2. Results of topic analysis

In the following, the characteristics of each of the seven topics will be examined.
Topic 1 consists of seven words: improvement, medical staff, rules, thanks, heart,
family and distance. The number displayed above the link of each node indicates
the strength of the relationship between each node and the topic. Looking at Topic
1 (Figure 3), we see that distance scores the highest in relation to Topic 1 at
0.181, followed by mind, and its connection strength is 0.115. In view of the
characteristics of the words with the highest degree of connection with the whole
Topic 1, Topic 1 can be called a ‘Distance maintenance rule’.
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As Figure 4 shows, Topic 2 consists of seven words: infectious disease, ban,
report, hello, news, topic and prevention. The relationship between infectious
disease and Topic 2 was the strongest, at 0.097, with prevention next at 0.074.
Topic 2 shows the importance of the issue of prohibition of fake information in
infectious diseases and quarantine issues. In other words, there is a need to
‘prevent exposure of personal information’ in the quarantine process. Therefore,
Topic 2 can be named ‘Preventing personal information from being exposed’.
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Figure 4. Topic 2: preventing personal information from being exposed

As Figure 5 shows, Topic 3 includes the seven words national, Seoul National
University, industry, international, development, life and economy. Of these words
country, at 0.128, had the strongest relation to Topic 3. Topic 3 suggests that
universities such as Seoul National University should play an important national
role in fostering life-related industries. Therefore, Topic 3 can be named ‘The need

to foster life industries at the national level’.
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Figure 5. Topic 3: need to foster life industries at the national level

As Figure 6 shows, Topic 4 consists of the words hope, relay, campaign, support,
all, overcoming and participation. Combining the characteristics of the words
included in Topic 4 and the strength of their connection in relation to the topic,
we can name Topic 4 a ‘Campaign to overcome Corona’.
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Figure 6. Topic 4: campaign to defeat Corona

o

As Figure 7 shows, Topic 5 consists of the words United States, measures, check,
government, blood donation, related and news. Topic 5 appears to emphasize the
need for blood donation measures, as the need for this increases with Corona. In
other words, Topic 5 can be called ‘Necessity of measures such as blood
donation’. In the future, if an unexpected pandemic such as Corona occurs,
measures such as blood donation are urgently required.
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Figure 7. Topic 5: necessity for measures such as blood donation

As Figure 8 shows, Topic 6 consists of seven words: hospital, industry, patient,
seminar, health, online and site. Looking at the characteristics of Topic 6, we can
say that it means ‘a support seminar for hospital patients’. As the number of
hospital patients increases, various types of support for these patients are
needed, so online seminars can be actively used in the context of a non-face-to-
face society. It is also important to provide support services for patients online.
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Figure 8. Topic 6: support seminar for hospital patients

Analysis of the causal relationship between words related to the role of medical
staff (2020)

As described above, six topics were selected as a result of topic analysis of the
medical staff ego network. From the point of view of policymakers, it is important
to simply select a topic by topic classification, but it is also important to analyse
the causal relationship between the words constituting each topic and other
words. The reason for this is that by analysing the causal relationship between
the words constituting the themes and other words, information necessary for
smooth policy making and execution can be obtained.

A complex network was simplified by using the PFnet analysis method, and word-
to-word clustering was performed to reveal the relationship between words. As a
result, PFnet analysis results were derived (Figure 9).
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Figure 9. PFnet analysis result

In order to review the above PFnet analysis results more delicately,

clustering were set out as shown in Figure 10.

g

y @

2203

0

the results of



2204

@
EIEN
L
=R
""""""""""""""" i |
[ ] Y
=@ Lzl
I} 2] T
e
DkE L lae
® ® II- ®
pg 2T J Ve MO
®— ezl ||
® LEE w0 i
HEE s
. ®
0 A
é L e .
........................................... L ueg
LEm
o0
JhEm

Figure 10. Clustering result

Looking at the above clustering result, we can see how certain words have a
causal relationship with other words in one cluster.

Analysis of the second year of the Corona outbreak (2021)
Basic analysis

For the 2021 period, as with the analysis of the first year following the outbreak of
Corona, one hundred YouTube videos extracted by inputting the three words
‘Corona’, ‘Korea’ and ‘health’ were analysed. As a result of data analysis in the
second year, the total number of words included in the network was 4,442. To
obtain basic information about these words, word cloud analysis was performed.
Figure 11 shows the results of analysis for the second year, the words that
appeared frequently, and the overall word composition.
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Figure 11. Word cloud analysis (2021)

On the basis of the results of the data analysis for 2021, twenty words with the
highest frequency of occurrence were selected and presented. As Table 2
indicates, the word with the highest frequency is ‘vaccine’, which appeared 804
times, followed by Corona, with 623 occurrences.
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Table 2
Ranking of words by frequency of occurrence (2021)

1 2 3 4

of Speech(F Frequency Word length| Name Type

mon Noun" 804.0 2.0 n
2 D=Lt npmon Noun" 623.0 3.0 e
3 At nmon Noun" 289.0 2.0 e
4 &Z&  nmon Noun" 281.0 2.0
5 A nmon Noun" 255.0 2.0 nt
6 °l= nmon Noun" 228.0 2.0 "
7 == roper Noun" 202.0 2.0'hical Name"
8 2EA nmon Noun" 202.0 2.0 "
9 ot= roper Noun" 180.0 2.0vhical Name"
10 HtOl&d A nmon Noun" 160.0 4.0 nt
11 S nmon Noun" 142.0 2.0 e
12 A2 nmon Noun" 141.0 2.0 "
13 Of At nmon Noun" 136.0 2.0 "
14 Ltct nmon Noun" 133.0 2.0 "
15 242 nmon Noun" 132.0 3.0 nt
16 &M nmon Noun" 117.0 2.0 e
17 MIA nmon Noun" 94.0 2.0 nt
18 ==l nmon Noun" 94.0 2.0 e
19 et nmon Noun" 94.0 2.0 nn
20 90l nmon Noun" 93.0 2.0 "

Topic modelling analysis

The next step is to employ topic modelling using the 2021 data. First, the medical
staff ego network was constructed using the keyword ‘medical staff’. The number
of words included in the medical staff ego network was 218. Topic modelling
analysis method was performed using the ego network with ‘medical staff’ as the
ego. As a result, six topics were extracted (Figure 12).
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As with the analysis of the 2020 data, we will analyse the characteristics of each
of the six topics. First, as Figure 13 shows, Topic 1 consists of seven words:
public, internal medicine, education, institution, central, national and centre.
Among these words, public has a connection degree of 0.257 with Topic 1, which
is superior to that of other words. Topic 1 emphasizes the importance of public
institutions in responding to Coronavirus. Therefore, Topic 1 can be named
Importance of public medical institutions in addressing Corona’.
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Figure 13. Topic 1: importance of public medical institutions in addressing
Corona

Figure 14 shows the components of Topic 2 in 2021. Topic 2 consists of the words
healthcare union, expansion, strike, public, general strike, request and long term.
Of these, the word that has the greatest degree of connection with Topic 2 is
healthcare union. Topic 2 means to solve the difficulties of medical personnel
working in public institutions through strikes. Reflecting these characteristics,
Topic 2 can be named ‘The problem of strikes by medical personnel’.



2209

I

2HAYNEER
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As Figure 15 shows, Topic 3 consists of seven words: prevention, audit,
management, treatment, how to use, medical staff and safety. Of these, prevention

has the highest connection score with Topic 3. Topic 3 can be called ‘Prevention
efforts by medical staff’.



2210

n @

o
o
ditg
<@

0,044

PRARY

2
r=

Figure 15. Topic 3: prevention efforts by medical staff

Figure 16 shows the words making up Topic 4. Topic 4 consists of seven words:
patient, oxygen, at home, treatment, use, data and method. Topic 4 can be called
‘Treatment methods for at-home patients’.
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Figure 16. Topic 4: treatment for home patients

As Figure 17 shows, Topic 5 consists of seven words: support, industry, utilization,
need, capability, strengthening and infectious disease. Among these words,
support, at 0.178, has the highest degree of connection with Topic 5. Next is

industry at 0.117. Topic 5 can be named ‘Support for capacity building of medical
personnel against infectious diseases’.
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Figure 17. Topic S: support for capacity building of medical personnel
against infectious diseases

As Figure 18 shows, Topic 6 consists of seven words: prevention, recovery,
important, region, daily, pass and step. Among these, prevention, at 0.131, had
the highest degree of connection with Topic 6, followed by pass with a score of
0.94. Topic 6 characterizes the importance of the quarantine pass.
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Figure 18. Topic 6: importance of the quarantine pass

Analysis of the causal relationship between words related to the role of medical
staff (2021)

As with the method applied in the 2020 analysis, the medical staff ego network for
the 2021 data was analysed, and the six topics derived as a result were
discussed, focusing on the characteristic aspects of each topic. For the 2021 data,
it is necessary to examine the causal relationship between words by performing
PFnet analysis.

As with the 2020 data analysis, we tried to simplify the complex network by using
the PFnet analysis method. In particular, clustering was performed to show the
relationship between words included in the network. As a result, PFnet analysis
results were derived (Figure 19).
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Figure 19. PFnet analysis result (2021)

Clustering analysis was performed again on the above PFnet analysis results and
the results are presented in Figure 20.
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Figure 20. Clustering analysis results (2021)

Looking at Figure 20, we can see that all six clusters are formed and the causal
relationship between words in the clustered block can be grasped.
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Discussion and Conclusion

The roles played by Korean medical staff in the series of quarantine activities that
took place in Korea in 2020 and 2021, the year after the Corona outbreak, are
somewhat different. The general features are summarized below. First, in 2020,
when the Corona pandemic occurred, words such as ‘Corona’, Korea’, ‘country’
and ‘person’ appeared the most in the videos. This is a natural thing, and it is
difficult to see that it has any great significance. However, the word that appears
next most frequently is ‘China’, and the fact that this word is frequently
mentioned in relation to the Corona issue has significant implications. The reason
for this is connected with the controversial issue of control over travellers from
China at the beginning of the pandemic in 2020. By contrast, the word that
appeared the most in 2021 is ‘vaccine’, which shows that the vaccine problem has
emerged as the most important issue.

The next most frequently occurring words are ‘vaccination’ and ‘health’, and so it
can be seen that vaccines and inoculations are the focus of important measures
while new infectious diseases are expected to occur. Secondly, the characteristics
of subject classification are different in the analysis of the two years. According to
the data analysis for 2020, the six themes were ‘distance maintenance rules’,
‘prevention of personal information being exposed’, ‘need to foster life industries
at the national level’, ‘campaign to overcome Corona’, ‘blood donation, etc.’, the
necessity for countermeasures’, and ‘support seminar for hospital patients’. On
the other hand, according to the data analysis results for 2021, the themes were:
‘importance of public medical institutions in Corona’, ‘medical strike problem’,
‘treatment method for at-home patients’, ‘support for capacity building of medical
personnel for infectious diseases’, ‘prevention’, and ‘the importance of the pass’.
The difference between the ego network of medical personnel in the analyses for
2020 and 2021 indicates that it is difficult to say that in 2020 the voices of
medical personnel were sufficiently reflected in the process of promoting the
quarantine policy using government’s power at the national level.

However, in 2021, despite all the accumulated tiredness of medical personnel,
central government did not take active measures, which exposed the
dissatisfaction of medical personnel, and as a result the issue of a strike by
medical personnel was aired. In addition, the importance of public medical
institutions received further emphasis and the professional services of medical
personnel were implemented for home patients. At the same time, it may be said
that the need to reflect the expertise of medical personnel in forming policies
regarding infectious diseases such as Corona is growing year on year. There are
growing calls for the establishment of a compensation system that can redress the
harm to dedicated medical professionals, and for the additional training and
capacity building of medical professionals.

COVID does not look as if it is going to end any time soon. Therefore, in Korea,
policymakers should always listen to the professional opinions of medical
professionals and reflect these in establishing mid- to long-term medical policies.
In addition, it is time to develop and apply various policies that can improve the
damage compensation system for medical personnel and strengthen their morale.
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