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Abstract

Introduction: The Republic of Korea's response to Coronavirus disease 2019 was di-
vided before and after global vaccine development at the end of 2020. It also varied
according to the size of confirmed patients in the non-pharmaceutical intervention.
Therefore, this study aimed to analyze the contribution of frontline nurses to the pol-
icy and law revision on infectious diseases and suggest health and nursing policies for
emerging infectious diseases in the future.

Design: This case evaluation study analyzed the significant policy decisions that
nurses' roles brought on changes in the infectious disease response system in the
Republic of Korea and applying the health system model and those capacities on re-
silience under emerging infectious diseases.

Methods: Objective data that contributed directly to the revision of infectious
disease-related Acts and policies in 2020 were collected and analyzed through lit-
erature search and information disclosure claims from the first to third waves of
Coronavirus disease 2019 in one city.

Results: With the rapid outbreak of COVID-19 confirmed cases at the end of February
2020, a pan-government support group was formed and dispatched to D City. In ad-
dition, central quarantine officials worked with local quarantine officials to share
real-time situations and find out on-site difficulties and support requests. As a re-
sult, inquiry of opinions to working staff before changing the “response guidelines to
Coronavirus disease 2019” was reflected in major contents on the revision of “policy
on infectious disease response” and “Infectious Disease Prevention and Management
Act.” With the establishment of an epidemiological investigation team in September
2020, the number of new nurses in 17 cities and provinces increased by 19.1% com-
pared to the previous year, the most significant increase compared to doctors (-2.3),
dentists (-1.6), and health workers (3.7).

Conclusion: The experience of responding to Coronavirus was a reminder that the
curriculum needed to be improved so that nurses will be recognized to have lead-
ership competencies and as field experts regarding social determinants of health
for population groups in the decision-making process. In the initial COVID-19 re-
sponse process, nurses showed excellence in analyzing patient interviews and vari-

ous information as field epidemiological investigation response personnel, making
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INTRODUCTION

Human coronaviruses, which cause severe acute respiratory infec-
tions in humans with beta coronavirus, are acute respiratory syn-
drome coronavirus, Middle East respiratory syndrome (MERS), and
acute respiratory syndrome (Kim & Lee, 2020). The causes of emerg-
ing infectious diseases are due to destruction of ecosystems due to
activation of travel, trade activation between countries and reckless
development, and new types of infectious diseases, and these are
expected to continue in the future (Nkengasong & Mankoula, 2020;
Walker et al.,, 2020). Coronavirus disease 2019 (COVID-19) has
threatened global health security and has eased since the develop-
ment of vaccines in early 2021. However, many countries have been
suffering from mutations such as Delta and Omikron and lack of
medical resources and the latest information technology (Blumenthal
et al., 2020; Figueras & Muscat, 2021; Hynes et al., 2020; Walker
et al., 2020).

The World Health Organization (WHO) recommends at any
member state can respond to infectious diseases. Each country has
the accountability to prevent the spread to other countries by estab-
lishing a system to respond within its own country (WHO, 2008). An
infectious disease response system in member states includes gover-
nance, healthcare personnel, health information system, service deliv-
ery system, essential medicines, vaccines, and health finance, among
the six building blocks of the health system proposed by the WHO
(WHO, 2017). In terms of national crisis management, accessibility
and guarantee of healthcare services to all citizens, safety, and quality
of healthcare services provided, and ultimately, the ability to manage
the national infectious disease response system should be provided
(Figueras & Muscat, 2021; Hynes et al., 2020; Wernli et al., 2021).

Research on how the functions and roles of national health
systems have been actively conducted since 2014 and it should be
continuously flexible in dealing with public health crises. Blanchet
et al. (2017) presented absorption, adaptation, and transformation
capabilities as the capacity to manage resilience for external situa-
tional factors (Blanchet et al., 2017).

The Republic of Korea's (RoK) COVID-19 response was divided
before and after global vaccine development at the end of 2020,

assure the quality of care.
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comprehensive judgments, and solving problems in cooperation with related agencies
and severe patients' bedside nursing care. Continuous primary care and management

of infectious diseases for the vulnerable should be prepared on an ongoing basis to

Clinical Relevance: Action strategies for developing leadership to enable nurses to
have participated in the social determinants of health and the nursing policy forma-
tion for health equity should be applied in nursing education and practice, and global

monitoring efforts were accelerated.

COVID-19, emerging infectious disease, health system, leadership, nursing education, nursing

and the stage before vaccine development changed according to the
size of the outbreak of confirmed patients (Seong et al., 2021). Until
2020, on-site epidemiological investigations were strengthened
within the national infectious disease response system with non-
pharmaceutical intervention. The focus was on quarantine, epidemi-
ological investigation, isolation, and treatment of confirmed patients
(Ahn, 2021). In 2020, the surge in COVID-19 patients was divided
into three waves: the first wave was from February to April, the sec-
ond wave was from 13 August to 18 September, and the third wave
was from 4 November to 25 December (Seong et al., 2021). In this
regard, research questions on how frontline nurses contribute to the
revision of infectious disease response policies arose.

This study aimed to analyze the contributions of frontline nurses
to the policy and law revision on infectious diseases based on the
WHO's six building blocks and Blanchet et al. (2017)'s management
of the resilience capacity of the health system, and suggest the chal-
lenges of health and nursing policies for emerging infectious disease

in the future.

DESIGN

This is an evaluation study that analyzed significant policy decisions
that nurses' roles brought on changes in the infectious disease re-
sponse system in RoK. The research model was presented by reorgan-
izing the WHO's six building blocks (2017) and Blanchet et al. (2017)'s
capacity for the health system's resilience, as shown in Figure 1.

MATERIALS AND METHODS
Research subject

In 2020, objective data of one Center for Infectious Disease Control
and Prevention that contributed directly to the revision of infec-
tious disease-related acts and policies were collected and analyzed
through literature search and information disclosure claims from the
first to third waves of COVID-19 in D city.
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+ Governing the COVID-19 response
+ Financing for COVID-19

+ Mobilizing and supporting the health
workforce

= Strengthening essential medicine, PPE,
and countermeasure

- Transforming information technology for
quarantine and  trace

+ Proactive service delivery change and
secure patient admission beds

FIGURE 1 Research model.

Data collection

First, the field response to COVID-19 and policy-related literature
of Korean nurses related to COVID-19 were searched and collected.
Second, data were collected using legal information from the Ministry
of Government Legislation for major legal revisions and reasons for the
revision since March 2020 for 1year related to the COVID-19 infec-
tious disease response system. Third, data on nurse personnel among
COVID-19 local governments, city, and county epidemiological investi-
gators were collected through the information disclosure system (IDS)
of the Ministry of Public Administration and Security of Korea. Data on
17 cities and provinces were also collected from the IDS.

Data analysis

The D City's Center for Infectious Disease Control and Prevention
responded to epidemiological investigations from the end of
February to the end of August 2020. It analyzed the contribution to
the revision of response guidelines and the revision of the Infectious
Disease Prevention and Management (IDPM) Act on-site cases. The
principal Act on IDPM was analyzed by focusing on epidemiological
investigations of cities, provinces, and cities, counties and districts,
focusing on the Act of IDPM and the Enforcement Rules of the Act
of IDPM. The analysis of epidemiological investigation personnel
with a nurse license focused on the status of health center person-
nel and the status of possession and significant tasks of the Center

of infectious disease control and prevention.

RESULTS

Field response case-based analysis of one center of
infectious disease control and prevention

The process of establishment

The D City Center for Infectious Disease Control and Prevention
was established in September 2017 with 11 personnel, including
two doctors as part-time employees. The director is a doctor and
professor of infectious medicine at the National University, and the
vice director is also a doctor and professor of preventive medicine.

= Improve health by
Universal health coverage
Access .
Coverage = Responsiveness for
ouali € COVID-19
uality = Financial risk protection
Safety

= Improved efficiency in
responding to COVID-19

In addition, there are nine full-time employees, of which six are li-
censed nurses, including one nurse vice director who has Ph.D. in
Public Health Science. The center monitors and analyzes data re-
lated to infectious diseases, supports epidemiological investigations,
and provides education and advice on infectious disease manage-
ment for vulnerable groups.

First wave of COVID-19

Governing COVID-19 from the field

At the end of February 2020, the surge outbreak of COVID-19
confirmed patients marked a turning point in all quarantine poli-
cies. In order to respond to the exponentially increasing number
of confirmed patients in D city, the Central Disaster Management
Headquarters and Disaster and Safety Countermeasures
Headquarters formed a pan-government support group. They dis-
patched them to D city (RoK Policy Briefing, 2020). Central quar-
antine officials worked with local quarantine officials to discover
on-site difficulties and support requests through active communi-
cation and immediately reflected new quarantine policy ideas on
the site. As a result, the main contents of “Response Guidelines to
COVID-19,” “Policy on Infectious Diseases' Response,” and the re-
vision of the Infectious Disease Prevention and Management Act

are reflected in Table 1.

Proactive local patient referral and admission service policy
modification

From the end of February to early March 2020, rapid tests were
needed as the number of confirmed cases of COVID-19 in the re-
ligious facilities in D city exploded, and all members were classified
as COVID-19 contacts. Accordingly, various test screening clinics
(walk-thru, drive-thru) were introduced. However, there were cases
in which a person suspected of being infected refused the test. A
mobile sample team was also formed to increase participation in the
test. The D city encouraged testing through administrative orders,
and these activities were presented to the Central Disease Control
Headquarters. As a revision of Act of IDPM, the mayor, governor,
and head of a district or county, can request test and do penalty
provision to those refuse to test for infectious diseases (See Table 1).
In D city, the number of confirmed patients surged every day, and
doctors and nurses volunteered nationwide. However, in the
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TABLE 1 Major contribution of provincial Center for Infectious Disease Control and Prevention to the revision of the Act and COVID-19

response manual

Result of contribution

Frontline nurses role

Raising tests for the suspected to prevent
dissemination of COVID-19

Raising personal protective equipment
shortage

Act No amendment and enforcement date Article®

Act No.18507 2020.3.42020.8.11
Paragraph 2 of Article 13
Article 80, subparagraph 2-2

Content

e Persons suspected of contracting Class
1 infectious disease should undergo
infectious pathogen testing

e Penalty provision to the person who
refuses the required testing

Act No.17067 2020.3.4. 2020.6.5 e The stockpile of essential medicine and
Paragraph (2) subparagraph 2-2 Article 7, Article

PPE at the provincial level

40-4 e Export embargoes
Act No.17067 2020.3.4. 2020.9.5.
Article 40-3
Raising the issue of patient privacy Act No0.17491 2020.9.292020.9.29 e Application of principles of privacy

The proviso to paragraph 1 of Article 34-2,
Paragraph 2 and 3 of Article 34-2

Raising the issue of unnecessary patient

protection, objection to disclosure
information and request for correction,
etc.

Act No.17491 2020.9.292020.9.29 e Protection of confirmed patients and

isolation and their families' difficulties Article 70-6 their families
e Setting the reinfection period can
remove the inconvenience of repeating
the isolation of patients and reduce the
burden on respondents
Raising the issue of countermeasure for Act No17642 2020.12.152021.6.16 e Protection measures for persons
the vulnerable Paragraph 2 of Article 49-2 vulnerable to infection
Raising the issue of support for the Act No17491 2020.9.292020.9.29 e Support expenses for psychological

frontline nurses

2 Available from https://www.law.go.kr/ (Accessed on 14 April, 2022).

Source: Ministry of Government Legislation. Korean Law Information Center.

guidelines for responding to infectious diseases, infected patients
were previously treated in one negative pressure room per person.
Therefore, an increase in confirmed patients led to a shortage of
state-designated negative pressure beds. According to the sugges-
tion of front-line response personnel, D city's quarantine headquar-
ters requested the government to change the response guidelines
(Policy briefing, 2020). They also designated additional infectious
disease control institutions to treat confirmed patients in unfavora-
ble pressure rooms on February 21, 2020, and the Act was revised
(See Table 1). As the first wave of COVID-19 at the end of February
2020 caused an exponential increase in the number of confirmed
patients waiting for hospitalization, the patient classified as mild pa-
tients through the patient classification group was hospitalized and
operated on at D City on March 2, 2020 (Policy briefing, 2020).

Strengthening policy for secure essential personal protective
equipment and countermeasure

In the early days of the COVID-19 pandemic, most nurses on the
frontline worked in an urgent environment and suffered from lack of
protective gear and hospital safety environment such as to include
the reusing of personal protective equipment (PPE). They could not
easily replace protective clothing and protective equipment, re-
sulting in longer working hours and increased work intensity. The
difficulties faced by on-site nurses were conveyed through the

Article 65, Article 70-6

support

Quarantine Countermeasures Headquarters, and the need to stock-
pile medicines and equipment for infectious diseases emerged. As a
result, the Act of IDPM was revised to allow local government heads
to take necessary measures when establishing plans for preventing
and managing infectious diseases. In addition, the Act has been re-
vised to temporarily prohibit exports or overseas shipments of PPE
items that are insufficient for quarantine sites of on-site medical

staff, such as masks (See Table 1).

Supporting policy to the over-burdened healthcare personnel

In a severe infectious disease crisis, the infection prevention of pa-
tients and medical personnel and securing personal protective equip-
ment are critical. To back up the insufficient human resources at the
site due to the spread of COVID-19, the Korean Nurses Association
and the Central Disease Control Headquarters recruited temporary
nursing personnel. They dispatched 500 voluntary nurses to D City on
March 1, 2020 (Kang & Shin, 2020). However, there was still a work-
force shortage, and wearing protective clothing and taking care of in-
fected patients physically exhausted nursing personnel. Furthermore,
during invasive procedures, nurses had to be exposed to pathogens
due to sharp needles or damage to PPE. In addition, taking care of
COVID-19 patients caused pain and anxiety to family members. Some
nurses lived away from their families and in temporary dormitories

while they care for patients, accumulating mental and psychological
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fatigue. Despite the high physical risk and psychological fatigue, the

government and local governments are responsible for protecting pro-
fessionals in preventing and managing infectious diseases and provid-
ing financial and psychological support (Lee & Choi, 2021; Shin, 2021).
As a result, the Act of IDPC was revised to define the protection of
health professionals who performed the caring of COVID-19 patients
as the responsibility of the state and local governments and to provide

financial and psychological support (See Table 1).

Before the third wave

Advocating the patient right to health
When responding to COVID-19 in the early stages, excessive dis-
closure of information on the confirmed cases had been made.
Information that can specify or infer an individual, such as the gen-
der, age, and movement path of the confirmed patient was disclosed,
resulting in side effects of disclosing the personal life of the con-
firmed patient without filtration. In addition, indiscriminate criticism
or branding of the confirmed patient occurred, and businesses that
suffered business damage also occurred due to the disclosure of the
confirmed patient's movements, resulting in self-employed people in
danger of survival.! In addition to responding to COVID-19, D city's
field response personnel had to deal with complaints about the dis-
closure of their movements, including parents who complained of
mental damage to themselves and their families, and their COVID-19
response work. Difficulties of on-site response personnel were deliv-
ered to the KCDC through the June 30, 2020 “Information Disclosure
Guide (3rd edition)” to prevent disclosing specific information such as
gender, age, nationality, and residence of confirmed patients. In addi-
tion, when it was not necessary to disclose the information due to the
purpose of disclosure, the disclosed information was deleted without
delay. If the disclosed information was different from the facts or if
there was an opinion, it was reflected in the revision of the Act.
Meanwhile, in the case of COVID-19 confirmed patients, there
were many cases of re-positive during the COVID-19 test for about
90days after confirmation. About 4 months after the large number
of COVID-19 confirmed cases, the number of re-positive patients
began to increase, complaining of inconvenience and psychological
fear. The response force struggled with repeated epidemiological
investigations and patient management (Donga Science, 2020).2
Therefore, the KCDC, which collected voices from the field experts,
and nurses, reviewed various papers and listened to the opinions of
experts and working-level officials through an advisory meeting on
how to manage COVID-19 re-positive patients to set a re-infection
period. This policy change eliminates the inconvenience of continu-
ous self-isolation for patients, and response personnel can also re-
duce administrative overload.

Community care for the elderly and vulnerable

On September 5, 2020, an epidemiological investigation team was
established in Si, Gun, and Gu (City, County, and Districts) with a
population of more than 100,000. As a result, the infectious disease

control support group became more faithful to its original work,
allowing it to focus on protecting the rights of the vulnerable in
the community. The high-risk group due to COVID-19 was the el-
derly aged 65 or older and those with underlying diseases. In order
to protect them, the head of the KCDC, the Mayor/Gun/Gu, may
order disinfection or other necessary measures for social welfare
facilities used by vulnerable groups when a crisis warning is issued
under Article 38 (2) of the Framework Act on Disaster and Safety.
In particular, homeless people and residents of small rooms among
low-income families suffered from poor housing conditions and un-
derlying diseases or economic problems. It was often challenging to
follow quarantine rules due to the unsanitary, cramped, and dense
space. In addition, despite being more vulnerable when exposed to
infectious diseases such as COVID-19, there was no support system
in place. In some cases, the government did not receive emergency
disaster support funds due to the lack of ID cards or addresses. In
November 2021, group infection occurred in D city through free
meals related to homeless people, and contact could not be classified
quickly because personal information of homeless people was not
quickly secured. Moreover, even if contact was classified, there was
no contact space, and lack of contact isolation facilities. Therefore,
it has reminded us that it requires policy improvement to guarantee
health equity and primary health services by improving complex in-
fectious diseases responsible for the vulnerable population.

Major changes in the infectious disease
response system

Before the COVID-19 outbreak

Revision of infectious disease-related laws

RoK's infectious disease response organization and workforce sys-
tem easily understand COVID-19 response only when the MERS re-
sponse from May to December 2015 is identified in advance. Not
only the KCDC but also local governments had to take charge of
critical competencies such as epidemiological investigations, data
collection, and analysis in 2015, but most local governments, except
for the Gyeong-gi Infectious Disease Control Headquarters, did not
have the necessary competencies (Lee & Ki, 2015; Sung et al., 2018).
It took 10days to diagnose the indicator patient, and even the fourth
infection occurred, with a total of 186 confirmed patients and
217 days of final termination. After the termination of MERS in 2015,
the RoK government derived 48 improvement tasks from ministries
and reflected them in the standard manual (December 2018) for in-
fectious disease disaster crisis management (KCDC, 2019).

To strengthen the infectious disease response system, the Act
on IDPM was revised on July 6, 2015, to have two or more epide-
miologists in the city, county, and district, at the discretion of the
governor, and came into effect on January 7, 2016 (See Table 2). On
March 27, 2018, the revision of the Act of IDPM includes at least
one of the epidemiological investigators in the city and province was
appointed as a doctor. In the revision on March 4, 2020, the number
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TABLE 2 Major revision of Infectious Disease Prevention and Management (IDPM) Act related to epidemiological investigation team

Act No.13392
2015.7.62016.1.7°

Article 60-2(Epidemiological
Investigation Officers) (1)
Epidemiological investigation
officers shall be composed
of at least 30 public officials
of the Ministry of Health
and Welfare and at least
two public officials of a
City/Do, respectively,
to deal with affairs
concerning epidemiological
investigations. In such cases,
at least one of the City/Do
epidemiological investigation
officers shall be a physician,
among the medical
personnel referred to in
Article 2 (1) of the Medical
Service Act.

Where necessary for dealing
with affairs concerning
epidemiological
investigations, the head
of a Si/Gun/Gu may have
epidemiological investigation
officers as public officials of
said Si/Gun/Gu: Provided.

(2) Epidemiological investigation
officers shall be appointed,
from among any of the
following persons who
have completed the
course of education and
training on epidemiological
investigations under Article
18-3: <Amended on Mar. 4,
2020>

1. Public officials in charge
of affairs of disease
control, epidemiological
investigation, or vaccination;

2. Medical personnel prescribed
in Article 2 (1) of the Medical
Service Act;

3. Other experts in fields related
to infectious diseases and
epidemiology, such as
pharmacists prescribed in
subparagraph 2 of Article
2 of the Pharmaceutical
Affairs Act and veterinarians
prescribed in subparagraph
1 of Article 2 of the
Veterinarians Act.

Act No.15534
2018.3.272018.9.28°

Article 60-2(Epidemiological
Investigation Officers)
(1) Epidemiological
investigation officers
shall be composed of at
least 30 public officials
of the Ministry of Health
and Welfare and at least
two public officials of a
City/Do, respectively,
to deal with affairs
concerning epidemiological
investigations. In such
cases, at least one of the
City/Do epidemiological
investigation officers shall
be a physician, among the
medical personnel referred
to in Article 2 (1) of the
Medical Service Act.

Where necessary for dealing
with affairs concerning
epidemiological
investigations, the head
of a Si/Gun/Gu may
have epidemiological
investigation officers as
public officials of said Si/
Gun/Gu: Provided.

Act No.17067
2020.3.42020.3.5°

Article
60-2(Epidemiological
Investigation Officers)
(1) Epidemiological
investigation officers
shall be composed of at
least 100 public officials
of the Korea Disease
Control and Prevention
Agency and at least two
public officials of a City/
Do, respectively, to deal
with affairs concerning
epidemiological
investigations. In such
cases, at least one of the
City/Do epidemiological
investigation officers
shall be a physician,
among the medical
personnel referred to
in Article 2 (1) of the
Medical Service Act.

(2) Where necessary
for dealing with
affairs concerning
epidemiological
investigations, the head
of a Si/Gun/Gu may
have epidemiological
investigation officers as
public officials of said
Si/Gun/Gu: Provided,
That the head of a Si/
Gun/Gu that meets
the criteria prescribed
by Ordinance of the
Ministry of Health and
Welfare in consideration
of the population,
etc., shall have at least
one epidemiological
investigation officer as a
public official of said Si/
Gun/Gu.

The same act, enforcement rules
ordinance No. 74 of the Ministry of
Health and Welfare No743 2020.6.4.
2020. 9.5%]

Article 42-2(Si/Gun/Gu may have
epidemio-logical investigation
officers) The term “Si/Gun/Gu that
meets the standards prescribed by
Ordinance of the Ministry of Health
and Welfare” in the proviso to Article
60-2 of the Act means a Si/Gun/Gu
with a population of at least 100,000

Note: Available from https://www.law.go.kr/ (Accessed on 15 April, 2022).
Amendment Date Enforcement Date in order.

Source: Ministry of Government Legislation. Korean Law Information Center.
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of epidemiological investigators belonging to the Ministry of Health

June 4, 2020. As it took effect on September 5, 2020, epidemiolog-
ical investigators were mandatory in cities and counties with a pop-
ulation of more than 100,000. However, when COVID-19 occurred
in January 2020, only two epidemiological investigators were in the

and Welfare increased from 30 to more than 100, and it was revised
to have one or more epidemiological investigators in cities, counties,
and districts of a specific size in consideration of the population. In

addition, the Enforcement Rules of the Act of IDPM were revised on city.

TABLE 3 Major revision of Infectious Disease Prevention and Management (IDPM) Act related to Center for Infectious Diseases Control
and Prevention

Act N0.9847 2010.12.292010.12.30% Act No.9932 2010.1.182010.12.30% Act No.17472 2020.8.112022.3.22%

Article 8 (Operation of Organizations
Supporting Infectious Disease
Control Projects) (1) The Minister of
Health, Welfare and Family Affairs
and a Mayor/Do Governor may
establish an organization supporting
infectious disease control
projects which consists of private

Article 8 (Operation of Organizations Supporting Infectious
Disease Control Projects) (1) The Minister of Health
and Welfare and a Mayor/Do Governor may establish
an organization supporting infectious disease control
projects which consists of private professionals, in order
to support the implementation of master plans and
implementation plans under Article 7 and international
cooperation affairs, etc.

Article 8 (Operation of
Organizations Supporting
Infectious Disease Control
Projects) (1) The Commissioner
of the Korea Disease Control
and Prevention Agency and
a Mayor/Do Governor may
establish an organization

professionals, in order to support
the implementation of master
plans and implementation plans
under Article 7 and international
cooperation affairs, etc.

supporting infectious disease
control projects which consists
of private professionals,

in order to support the
implementation of master plans

and implementation plans under
Article 7 and international
cooperation affairs, etc.

Note: Available from https://www.law.go.kr/ (Accessed on 15 April, 2022).
2Amendment Date Enforcement Date in order.

TABLE 4 Status of human resources of public health center by seventeen Si-Do (City-Province) (2020)

Total Doctor - other than head Dental doctor-general
Change (%) from Change (%) from the Change (%) from the

Original data the previous year Original data previous year Original data previous year
Total® 18,153 1501 (9.0) 686 -16 (-2.3) 303 7(2.4)
Seoul 3420 87 (2.6) 158 9 (6.0) 25 1(4.2)
Busan 1147 123(12.0) 28 -2(-6.7) 5 1(25.0)
Daegu 540 26(5.1) 19 1(5.6) 3 1(50.0)
Incheon 833 147 (21.4) 18 -1(-5.3) 13 1(8.3)
Gwangju 438 129 (41.7) 11 1(10.0) 4 -1(-20.0)
Daejeon 304 30(10.9) 7 0(0.0) 0(0.0)
Ulsan 302 18 (6.3) -1 (-10.0) 0(0.0)
Sejong 74 10 (15.6) 0 0(0.0) 2 0(0.0)
Gyeonggi 3095 280 (9.9) 91 2(2.2) 25 -2 (-7.4)
Gangwon 990 141 (16.6) 53 1(1.9) 22 -2(-8.3)
Chungbuk 806 99 (14.0) 26 0(0.0) 17 1(6.3)
Chungnam 1146 83(7.8) 44 -3(-6.4) 35 1(2.9)
Jeonbuk 907 46 (5.3) 59 -6(-9.2) 32 2(6.7)
Jeonnam 1029 18(1.8) 54 -4(-6.9) 33 0(0.0)
Gyeongbuk 1501 113 (8.1) 60 -6(-9.1) 40 3(8.1)
Gyeonnam 1422 141 (11.0) 40 -7 (-14.9) 35 0(0.0)
Jeju 199 10 (5.3) 9 0(0.0) 9 1(12.5)

Note: Available from https://kostat.go.kr/portal/eng/index.action/ (Accessed on 16 April, 2022).

20ther personnel such as a pharmacist, nurse assistant, medical technologist, physical therapist, nutritionist, and health educator is omitted from
the table.
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Expanding the organization and human resources of local
governments to respond to infectious diseases
The legal basis for establishing private organizations to support the
affairs of local governments' response to infectious diseases was
prepared in Article 8 through the revision of the Act on the IDPM on
December 29, 2009. This Act was a law that integrated the Parasite
Disease Prevention Act and the Communicable Disease Prevention
and Management Act on December 29, 2009. Therefore, there
was no legal basis for establishing a specialized private organiza-
tion to support local governments' response to infectious diseases.
However, the first infectious disease control and management in-
stitutions were established in Seoul City (Seoul Metropolitan City,
2018) and Gyeonggi province in early 2014 (Gyeonggi-do Infectious
Disease Control Headquarters, 2014). Furthermore, from the out-
break of MERS in May 2015 to the confirmation of MERS patients
on September 8, 2018, six centers for infectious disease control
and management were expanded to local governments in Busan,
Jeju, Jeonbuk, Daegu, Incheon, and Jeonnam (See Table 3). As a
result, when MERS occurred in September 2018, one patient was
confirmed within a day, which was dramatically fast compared to
38days for the first case confirmation in 2015 (KCDC, 2019).

The Centers for Infectious Disease Control and Prevention con-
sisted of not more than eight people, one head and one vice-president
each, an infectious disease control team, an epidemiological investi-

gation team, and an administrative support team except for Seoul and
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Gyong-gi Centers. The head was a professor of internal medicine or
preventive medicine, and the vice-head was mainly a master's and
doctorate-level nurse or health-related major. Currently, eight (47%)
vice-head of the support group were nurses (See Table 5). Nurses who
were team leaders, senior researchers, or researchers were in-charge
of infectious disease management, monitoring, education, and epide-
miological investigations. Except for Seoul and Gyeonggi Province, 15
centers fulltime personnel were 138, and 51 (37%) licensed nurses,
with an average of 3.4 personnel per each center. After responding to

MERS in 2018, it was installed in Gyeongbuk and Gyeongnam.

After the COVID-19 outbreak

Epidemiological investigators and epidemiological investigations
team of the lower-level local governments

Since September 2020, with establishing an epidemiological inves-
tigation team in the city, county, and district, the number of new
nurses has been adjusted, insufficient to input nurses from public
health centers, health posts, and community health posts into the
epidemiological investigation team. As a result, according to statistics
on the human resources status of 17 cities and provinces in Table 4,
the growth rate of the nurse workforce compared to the previous
year, 2019, was 19.1% high, the most significant increase compared to

doctors (-2.3), dental doctors (2.4), oriental medicine doctors (-1.6),

Oriental medical doctor Nurse Administrative job

Change (%) from the Change (%) from the Change (%) from the
Original data previous year Original data previous year Original data previous year
300 -5(-1.6) 7085 1136 (19.1) 1532 54 (3.7)
22 0(0.0) 1028 89 (9.5) 380 14 (3.8)
5 0(0.0) 539 95(21.4) 91 6(7.1)
10 3(42.9) 212 30 (16.5) 68 -15(-18.1)
12 0(0.0) 396 95 (31.6) 70 10 (16.7)
5 0(0.0) 196 90 (84.9) 35 4(12.9)
1 0(0.0) 126 13(11.5) 19 -4 (-17.4)
4 1(33.3) 141 14 (11.0) 16 1(6.7)

0(0.0) 26 1(4.0) 5 2(66.7)
34 -3(-8.1) 1326 177 (15.4) 246 30(13.9)
21 1(5.0) 385 110 (40.0) 90 -2(-2.2)
16 -2(-11.1) 288 61 (26.9) 62 -3 (-4.6)
28 -2(-6.7) 465 64 (16.0) 84 -4 (-4.5)
34 3(9.7) 313 61(24.2) 61 -2(-3.2)
35 -2(-5.4) 374 31(9.0) 55 5(10.0)
32 -3(-8.6) 587 98 (20.0) 126 3(2.4)
31 -1(-3.1) 606 99 (19.5) 106 5(5.0)
8 0(0.0) 77 8(11.6) 18 4(28.6)
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TABLE 5 Status of epidemiological investigators in Si-Gun-Gu (City-County-District) by license with population of 100,000 or more N(%)

Year and month Doctor Nurse
April 2022 26(10.9) 135(56.5)
September 2020 19(19.0) 44(44.0)

Other Personnel® Total
78(32.6) 239(100.0)
37(37.0) 100(100.0z2)

Note: Data were extracted from KDCA Disclosure of information (10 May 2022).
2Dentist, Oriental doctor, Physical therapist, Laboratory technologist, Radiologist.

TABLE 6 Year of establishment and number of nurses for 17 Centers for Infectious Disease Control and Prevention

Year of center

No Local government establishment
1 Seoul Jan 2013

2 Gyeonggi April 2014

3 Busan Oct 2016

4 Jeju July 2016

5 Jeonbuk Sep 2016

6 Daegu Sep 2017

7 Incheon July 2017

8 Jeonnam Oct 2018

9 Chungnam July 2018

10 Gyeongbuk July 2019

11 Gyeongnam July 2019

12 Gwangju May 2020

13 Daejeon June 2020

14 Chungbuk July 2020

15 Ulsan Aug 2020

16 Sejong Sep 2020

17 Gangwon Oct 2020

Mean (%) of Nurses among 15 Centers 3.4(37.0)

(excluding Seoul & Gyeonggi Centers)

Number of Total number of Higher position as
nurses personnel* vice-director
14 NA Yes

12 NA Yes

3 Yes

1 Yes

5 11 Yes

5 11 Yes

3 Yes

8 Yes

0 11 Yes

2 10 Yes

4 Yes

S Yes

4 Yes

1 10 Yes

6 Yes

5 Yes

1 10 Yes

Note: Available from https://www.kdca.go.kr/contents.es?mid=a20301130000 (Accessed on 17 April, 2022, *As of March 1st) and extracted data on
the number of personnel from 17 Local Government Disclosure of information (from 15 March to 21 April 2022).

Republic of Korea. Disclosure of Information.

and health workers (3.7) (National Statistical Database, n.d.).> As of
the end of August 2021, 134 cities, counties, and districts had a pop-
ulation of 100,000 or more, but 111 (82.83%) had 211 epidemiolo-
gists (Health Chosun, 2021). According to the data received from the
Korea Disease Control and Prevention Agency (KDCA) as shown in
Table 5, as of the end of April 2022, there were a total of 239 epide-
miological investigators in cities, counties, and districts with a popu-
lation of 100,000 or more, 135 nurses (56.5%), 26 doctors (10.9%),
and 78 other personnel such as dental doctor, oriental doctor, physi-

cal therapist, clinical laboratory technologist, radiologist (32.6%).*

Expanding the organization of local governments to respond to
infectious diseases

From mid-February to the end of August, 2020, in the event of a
surge in COVID-19 patients in D city, there were no epidemiological
investigators in the city and county other than two epidemiological
investigators, so the personnel from the center for infectious disease
control and management had no choice but to support. Since May
2020, Gwangju, Daejeon, Chungbuk, Ulsan, Sejong, and Gangwon

were sequentially established with their own center for infectious
disease control and prevention (See Table 6).

DISCUSSION

As a result of applying Blanchet et al. (2017)'s health system resil-
ience to the RoK's response on infectious diseases and health sys-
tem resilience capacity, it was inevitable to review the infectious
disease response system after MERS in 2015.

Before the first wave of COVID-19: transformation
from MERS lessons

The principal evaluation of MERS was insufficient in a systematic
infectious disease response system, such as early diagnosis and
rapid tracking of indicator patients between the central and local
governments (KCDC, 2019). Since MERS, six Centers for Infectious


https://www.kdca.go.kr/contents.es?mid=a20301130000
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Disease Control and Management have been established in local
governments. The D City Center for Infectious Disease Control and
Prevention opened in September 2017 and the vice-director in the
D city center met all the qualifications for the vice-director position.
She also had more than 10years of clinical nursing experience with a
doctoral degree in public health.

An epidemiological investigation support system was applied to
overcome the limitations of epidemiological investigation based on
subjective memory of patients (Kim & Lee, 2020; Seong et al., 2021)
following the rapid revision of the Act of IDPM to operate it
(KCDC, 2019).

During the first wave of COVID-19: Absorption

The dispatching of a pan-government particular countermeasure
support group to D city to manage the rapidly increasing number of
confirmed cases in D city at the end of February 2020 in the RoK con-
stituted governance for rapid decision-making of infectious disease
response policies (Wernli et al., 2021). In addition, to deal with nursing
personnel and PPE that a city cannot afford, the opinions of on-site re-
sponse personnel, such as 500 nursing staffs (Kang & Shin, 2020) and
a ban on the export of PPE were reflected in policy decision-making.
It also caused the revision of the Infectious Disease Prevention Act.
Although there was no significant number of critical patients in the
MERS response, nurses were the person who took care of critical pa-
tients and vulnerable people in the community on the front line in a
disaster or health crisis. Unfortunately, until now, excessive investment
in the treatment of diseases has been concentrated rather than invest-
ment in practical education on how nurses respond to improve the
health rights of subjects in times of disaster and health crisis (Wakefield
et al., 2021). The most representative example of primary health care
was school health teachers. In the United States, about 25% of schools
do not have nurse health teachers (Wakefield et al., 2021). In contrast,
in RoK, health teachers are deployed to connect community resources,
guide teachers, students, and parents to prevent infection, and pre-
vent students from spreading (Kwon et al., 2021).

Due to the exponential occurrence of COVID-19 confirmed pa-
tients, the existing national designated pressure isolation rooms and
community medical institutions were insufficient to accommodate
overflowing patients. As a result, nursing officials in charge of bed al-
location strongly requested the need to expand beds. As a result, the
criteria for admission to negative pressure rooms were adjusted by pa-
tient severity, and additional designation of local designated hospitals
for COVID-19 confirmed patients and a residential treatment center
for the life and treatment of mild patients were opened and operated
(Doctors News, 2020)° All the nurses' field response capabilities cor-
respond to absorption capabilities adjusted within the existing health
care system proposed by Blanchet et al. (2017) (Wernli et al., 2021).

Through the COVID-19 response, it was experienced that judg-
ment on medical supplies consumed in intensive care nursing and
epidemiological investigations can be prepared practically when
used and managed by nurses. In addition, nurses were able to play a
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prominent role in community epidemiological investigations by ex-
panding their coverage at their clinical nursing sites because they
could monitor, investigate, and analyze infectious diseases through
their education and training courses on epidemiological investiga-
tions. These competencies are essential for nurses working in the
community sector in the future and should be reflected in under-
graduate education, master's degree courses, and continuing educa-
tion (Rosa et al., 2021).

After the first wave and before the third wave of
COVID-19: Adaptation

After the first wave of COVID-19 patients, nurses who participated
in the epidemiological investigation were asked to actively disclose
only minimal information of confirmed patients as advocates. This
was done to minimize personal information infringement in the dis-
cloure of information using information and communication technol-
ogy to block radio waves. However, after September 2020, when the
second wave passed, the local government's Center for Infectious
Disease Control and Prevention focused on managing the vulner-
able in the community, monitoring the infection status and educa-
tion, providing daily necessities, and conducted a full inspection in
November 2020.

The UK has provided and cared for homeless people since the
first wave period in February 2020 (Healy, 2020). It has shifted from
the existing dormitory-style to single-room accommodation (Lewer
et al.,, 2020). Ontario of Long-Term Care, Canada, concluded that
long-term care facilities are easier to stay in and better to work in,
confirming that COVID-19 has led to infirm care, hiring more peo-
ple, and improving working conditions (Webster, 2021). In February
2020, a nursing leadership group was organized for government
advice to provide safe nursing for the elderly. Australia maintained
a cooperative system between long-term care facilities and acute
hospitals and reduced unnecessary hospital admissions by 19% and
31% (Carter et al., 2020). Singapore was also the first to prioritize
health policies to prevent elderly care facilities from being affected
by COVID-19 (Jackson et al., 2021).

Like advanced foreign countries, as model cases, Korean nursing
professional groups should participate in infection control policies
for vulnerable populations as a lesson and promote their ability to
lead change and policies to pursue health equity as an advocate for
vulnerable groups (Wakefield et al., 2021).

After the third wave of COVID-19: Adaptation

As the number of critically ill patients increased due to the third out-
break of COVID-19, the RoK government issued the first adminis-
trative order to secure treatment beds for COVID-19 patients at 45
advanced general hospitals and 10 national university hospitals on
December 19, 2020 (YTN, December 19, 2020). Since then, execu-
tive orders have been repeated several times.
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However, administrative orders and the increasing number of se-
verely ill COVID-19 patients increased in proportion to the input of
nursing staff for severe COVID-19 patients at clinical sites, adding to
the shortage of nursing staff in general wards, eventually returning
to the burden on nurses (Kang & Shin, 2020; Lee & Lee, 2020). As
of 2020, the average number of patients per nurse in South Korea
is 19.4, about four times higher than 5.7 in the United States, 5.4
in Sweden, and 3.7 in Norway in OECD countries (Korea Statistical
Yearbook, 2021). In addition, most hospitals where COVID-19 pa-
tients are hospitalized require nurses to take care of all the tasks,
including bedding, food distribution, and ward cleaning to mini-
mize exposure to infected patients by the first half of 2020 (Kang &
Shin, 2020; Lee & Lee, 2020). This phenomenon was also reported
in nursing practice in developed countries (Jackson et al., 2021;
WHO, 2021).

Emerging infectious diseases are expected to occur in the future,
and health policies that force sacrifices to nursing professionals with
the most significant number of female workers should be avoided.
Furthermore, nursing professionals must participate in the policy-
making process proactively. It is necessary to ensure a healthy
working environment for nurses, patient safety, and quality of ser-
vice based on scientific evidence and strengthening clinical and
community response systems. (Bartosiewicz et al., 2021; Jackson
et al., 2021; Kennedy, 2021; Stewart et al., 2021).

Preparing for upcoming EID: What should be the
health system transformation

The transformation of the health system for responding to COVID-19
was to revise the Government Organization and promote the former
KCDC, a center under the Ministry of Health and Welfare, to the
Korea Disease Control and Prevention Agency, a central administra-
tive agency.

The Korean government revised and promulgated the
Government Organization Act on August 11, 2020, to expand its
policy and enforcement functions as a disease control tower and
implemented it on September 12, the same year. As a result, it had
independent personnel rights, budget rights, new regional head-
quarters, and 569 people were reinforced. Excluding the relocated
personnel, 384 people were net reinforcement personnel. As a re-
sult, the Korea Disease Control and Prevention Agency was able to
open five disease response centers in the Seoul metropolitan area,
Chungcheong, Honam, Gyeongbuk, and Gyeongnam (RoK, 2020).
In addition, the Infectious Disease Research Center in the National
Institute of Health, which conducts infectious disease research, was
expanded and reorganized into the Infectious Disease Research
Institute to establish three centers in the institute.

The COVID-19 pandemic has helped all nurses realize that
they have an in-depth understanding of social, economic, and en-
vironmental factors that affect health and well-being. Therefore,

in 2021, the American Association of Colleges of Nursing revised

its core competencies for professional nursing education (Giddens
etal., 2022). In addition, it is their responsibility to do a timely updat-
ing understanding of socioeconomic determinants and cultures to
suit demographic changes (Wakefield et al., 2021). Therefore, nurses
play various roles within diverse organizations to ensure health eg-
uity, so related educational institutions should be revised to reflect
pandemic-related nursing competencies to meet the population's

health needs.

CONCLUSION

Health system resilience, especially on emerging infectious dis-
ease was analyzed using Blanchet et al. (2017) and WHO's health
system model It identified the frontline nurses' practical involve-
ment in the infectious disease response guidelines and other re-
lated infectious disease management Acts. The frontline nurses'
role was essential in surveillance, raising awareness of the commu-
nity, patient safety, and advocacy for both in practice and policy
change levels.

It is needed to prepare continuous primary care and manage-
ment of infectious diseases for the vulnerable. Action strategies for
developing leadership to enable nurses to participate in the social
determinants of health and the nursing policy formation for health
equity should be applied in nursing education and practice.

The experience of responding to COVID-19 in the Republic of
Korea reminded us that nurses were recognized with leadership
competencies and as field experts in the social determinants of
health for population groups in the policy decision-making process
related to infectious diseases. In particular, nurses showed excel-
lence in analyzing patient interviews and various information collec-
tion as field response personnel, making comprehensive judgments,
and solving problems in cooperation with related agencies during
the initial COVID-19 response process and critical care providers
in the negative pressure isolated wards. It is needed to prepare the
continuous primary care and management of infectious diseases for
the vulnerable. Action strategies for developing leadership to enable
nurses to participate in the social determinants of health and the
nursing policy formation for health equity should be applied in nurs-

ing education and practices.

CLINICAL RESOURCES

Pan American Health Organization and World Health Organization
website.

https://www.paho.org/en/campaigns/international-nurse
s-day-12-may-2022
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