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INTRODUCTION

Since the first case of coronavirus disease 2019 (COVID-19) 
was reported in China on December 31, 2019, a sharp increase in 
the number of confirmed cases was observed worldwide [1-3]. 
The first COVID-19 case in Korea, which was confirmed on Jan-

uary 20, 2020, was imported from Wuhan, China [2]. During the 
COVID-19 pandemic, Korea has experienced several COVID-19 
outbreaks that involved hospitals [4-7]. Clusters related to general 
hospitals are riskier than other clusters because these outbreaks 
not only overburden the regional healthcare delivery system, but 
also increase the possibility of community transmission [6,8,9].

The first case of COVID-19 was identified in a general hospital, 
Hospital A, in Uijeongbu, Gyeonggi Province, on March 29, 2020. 
Immediately after the detection of the first case, the COVID-19 
Immediate Response Team (IRT) of Gyeonggi Province and the 
Korea Disease Control and Prevention Agency (KDCA) conduct-
ed a risk assessment of the case and concluded that it had the pos-
sibility to grow into a sizable cluster because most of the contacts 
were related to Hospital A and nursing homes. This study analyzed 
the epidemiological characteristics of this hospital-involved COVID- 
19 outbreak and described the efforts of the IRT and KDCA to 
prevent further transmission of COVID-19.

OBJECTIVES: Coronavirus disease 2019 (COVID-19) outbreaks in general hospitals are particularly risky because they not 
only overburden the regional healthcare delivery system, but also increase the possibility of community transmission. This 
study shares an experience of a COVID-19 outbreak response in a general hospital in Gyeonggi Province, Korea.

METHODS: Since the first COVID-19 confirmed case was recognized in Hospital A on March 29, 2020, the Immediate Re-
sponse Team of Gyeonggi Province and Korea Disease Control and Prevention Agency devised a plan to conduct an epidemio-
logical investigation and minimize the paralysis of hospital functions. Apart from the epidemiological investigation, a risk as-
sessment of the hospital and management of contacts, including patients and workers, were also undertaken.

RESULTS: In total, 72 confirmed cases were identified, including 26 hospitalized patients, 16 healthcare personnel, 7 visitors, 
and 22 cases identified externally. The majority of the confirmed cases were exposed in Ward B or were contacts of people ex-
posed in Ward A (58.3% of 72 cases). Among healthcare personnel, caregivers were found to be the most vulnerable to 
COVID-19 in this outbreak.

CONCLUSIONS: Preparation for all possible situations in medical facilities is important because it is difficult to find alterna-
tive resources. The findings of this study provide information on controlling the further transmission of COVID-19 and furnish 
evidence of the importance of ordinary management skills to be prepared for COVID-19. 
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MATERIALS AND METHODS

Recognition of the outbreak
On March 16, 2020, a 75-year-old man with a medical history 

of hypertension and diabetes mellitus was transferred from a nurs-
ing home to Hospital A due to generalized weakness, dysarthria, 
and dysuria. A computed tomography scan revealed suspicious 
findings of pneumonia, and the C-reactive protein level was ele-
vated (25.81 mg/L). After medical evaluation of the patient’s neu-
rological symptoms and pneumonia, the patient was admitted to 
Ward B. During this admission, he underwent 2 COVID-19 poly-
merase chain reaction (PCR) tests on March 16 and 18, 2020, ac-
cording to the COVID-19 management guidelines for transferred 
patients in this hospital, both of which were negative [10]. As the 
patient’s acute symptoms subsided, he was discharged on March 
25, 2020, and was transferred to the nursing home where he had 
previously been admitted.

After 3 days, on March 29, 2020, he presented to the emergency 
room of the hospital again with hypotension (53/26 mmHg), dysp-
nea (oxygen saturation 70% with O2 administered at 15 L/min via 
a simple mask), and fever (37.8°C) aggravated by aspiration pneu-
monia. As before, a COVID-19 PCR test was performed while the 
patient was in the emergency room. Even with ventilator care and 
the use of inotropic drugs, the patient’s septic condition pro-
gressed. As his family had signed a do-not-resuscitate form, the 
patient died on March 30, 2020.

However, the PCR test administered immediately before death 
was positive. This confirmed case of COVID-19 was immediately 
reported to the local public health center, and the infection con-
trol office started contact tracing and anticipatory screening tests 
for patients and staff members.

Management of contacts
According to the COVID-19 management guidelines of the 

KDCA, contacts should be isolated for 14 days from the day of the 
last contact with COVID-19 patients [10]. However, for patients 
and caregivers, the IRT and KDCA decided to define a contact as 
a person who had visited this hospital since March 24, 2020, the 
day assumed to correspond to the start of the infectious period 
(i.e., 2 days before the development of symptoms of the index 
case, whose initial symptom (myalgia) occurred on March 26, 
2020), regardless of whether direct contact with the previously 
confirmed case was clarified (Table 1). Patients and caregivers were 
the primary targets of management because of their vulnerability 
and occupational characteristics. Patients are vulnerable to COV-
ID-19, and caregivers are the closest people to vulnerable patients, 
even more than patients’ families and nurses. The IRT and KDCA 
recommended self-isolation for all patients admitted to the hospi-
tal. Patients who were admitted to contaminated areas (the 8 wards 
where the confirmed cases were identified) were strictly recom-
mended to maintain self-isolation for 14 days and were monitored 
for fever and any other symptoms related to COVID-19 by the 
public health center of their residence. Among hospitalized pa-
tients, those who were classified as contacts were admitted to a 
previously disinfected ward and placed alone in separate rooms. 
The healthcare providers who cared for these patients used per-
sonal protection equipment during their work. KF94 masks or N95 
respirator masks, disposable long-sleeve gowns, gloves, overshoes, 
and goggles were recommended for moderate-contaminated and 
low-contaminated areas, whenever they met or contacted these 
patients.

The exposure classification criteria for doctors, nurses, doctors, 
other healthcare providers, and other workers differed between 

Table 1. Classification of contaminated areas and criteria for classifying contacts according to the place of visits and occupation

Level of  
contamination

No. of 
primary 
cases1

No. of 
additional 

cases2
Sum

Criteria for classifying contacts

Patients, visitors or 
families, caregivers Doctors Nurses, nursing 

assistants
Other healthcare 

providers

High People who visited the 
area since Mar 24

People who visited the 
same room of the 
COVID-19 patients

People who worked at 
this area since Mar 24

People came into 
direct contact with 
COVID-19 patients

   A 31 (4) 11 42
   B 2 9 11
   C 9 0 9
   D 1 (1) 2 3
Moderate People who visited the 

area since Mar 24
People came into 

direct contact with 
COVID-19 patients

People came into 
direct contact with 
COVID-19 patients

People came into 
direct contact with 
COVID-19 patients

   E 2 (1) 0 2
   F 1 1 2
   G 1 (1) 0 1
   H 2 (1) 0 2
Low 0 0 0 People came into 

direct contact with 
COVID-19 patients

People came into 
direct contact with 
COVID-19 patients

People came into 
direct contact with 
COVID-19 patients

People came into 
direct contact with 
COVID-19 patients

COVID-19, coronavirus disease 2019.
1Double counted cases because of their multiple admission history during the infectious period; Three of them were counted as belonging to Ward 
A, and 1 case was counted as belonging to Ward H considering their date of confirmation of COVID-19.
2More than secondary transmission.
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patients and caregivers. For nurses and other workers, including 
nutritionists and cleaners, individuals who worked in moderate-
contaminated and high-contaminated areas were classified as 
contacts, as it was impossible for them to avoid contact with pa-
tients (Table 1). Doctors were classified as contacts when there 
was evidence of them entering a room where a COVID-19 patient 
was hospitalized. They did so to check their patients who were in 
the same room as a COVID-19 patient or to provide consultation 
with other doctors. For other healthcare providers, including 
pharmacists, radiologists, physical therapists, and sanitary work-
ers, only those who were found to have had direct contact with 
COVID-19 patients were classified as contacts (Table 1).

The self-quarantine period was decided based on the date of 
the last visit to the place of contamination, as the contacts were 
classified according to their place of visit. If the condition of a con-
tact indicated the necessity of hospital treatment, he or she was 
isolated in a single room of the hospital instead of being discharged 
home. However, the problem was that it was not possible to disin-
fect the entire ward while patients were admitted. Hence, the last 
day of contact (i.e., the day when patients moved from the con-
taminated area) was repeatedly delayed. Thus, the IRT and infec-
tion control team of the hospital established a plan for patient trans-
fer and disinfection of the contaminated area.

Although the COVID-19 KDCA guidelines recommend testing 
only families of COVID-19 patients and healthcare providers who 
are identified as contacts, the IRT and KDCA considered that be-
cause of their vulnerability, hospitalized patients should also be 
tested at the end of the isolation period to determine their infec-
tion status [10]. The healthcare providers of Hospital A were al-
lowed to resume their work after the 14th day of self-isolation if 
they had a negative COVID-19 test on the 13th day of self-isola-
tion.

Risk assessment
In its eighth revision, the KDCA detailed the actions that should 

be undertaken during COVID-19 outbreaks in medical facilities 
through its COVID-19 management guidelines [10]. When a 
COVID-19 outbreak occurs in a medical facility, a risk assessment 
and management plan should be established based on the COVID- 
19 management guidelines of the KDCA for the local government 
(version 8–1) [10]. After identification of the first case in Ward B, 
the IRT, KDCA, and infection prevention of Hospital A defined 
Wards A and B as contaminated areas, as there was no physical 
barrier between the 2 wards. Furthermore, the decision was made 
to start screening all admitted patients and caregivers for COVID- 
19, regardless of the ward, considering their vulnerability. Among 
healthcare providers, only workers in Wards A and B were tested 
because their scope of movement during work was limited.

On the next day (March 31, 2020), 9 confirmed cases of COV-
ID-19 were reported from other units of the hospital. Therefore, 
the contaminated area was expanded to Wards C and D. Finally, 
as more confirmed cases were identified, the risk evaluation of the 
hospital graded areas as high-contaminated, moderate-contami-

nated, and low-contaminated (Table 1). The management of pa-
tients, caregivers, visitors, and healthcare providers differed ac-
cording to the grade of contamination.

Management of the hospital
From the time when the first case of COVID-19 was recognized 

in this hospital, the common goal of the IRT, KDCA, and hospital 
was to reopen the hospital by containing the outbreak at the small-
est possible scale within the shortest possible period. First, the emer-
gency room and outpatient department were closed to block the 
influx of new patients. Second, the medical experts at Hospital A 
separated the department that cared for patients who needed con-
tinuous medical treatment. Hence, with the complete closure of 
the rest of the hospital, only the delivery room (only for emergent 
patients), endoscopy center (only for emergent patients), radiation 
treatment center, chemotherapy center, trauma treatment center, 
and hemodialysis unit were opened carefully. Until the end of the 
outbreak, the IRT and Hospital A staff closely communicated re-
garding the step-by-step plan to reopen the hospital.

Investigation of confirmed cases
Confirmed cases of COVID-19 were defined as patients who 

had positive results of the COVID-19 PCR test. The IRT and KDCA 
collected demographic and epidemiological information, includ-
ing sex, age, medical history, presence of symptoms, onset of symp-
toms, and other risk factors, through in-depth interviews or re-
views of medical records of confirmed COVID-19 cases with the 
standardized epidemiological investigation form of Gyeonggi Prov-
ince. If in-depth interviews were impossible because of patients’ 
medical condition (intubation or death), the IRT interviewed their 
families or colleagues to collect the information. Closed-circuit 
television and global positioning systems were important tools in 
the investigation. The IRT also utilized electronic medical records 
(EMRs) for contact tracing. Components of the medical records 
such as progress notes, nursing records, picture archiving and 
communication system records, order communication system re-
cords, and consultation notes were helpful to describe the in-hos-
pital movement history of patients. Moreover, the infection con-
trol team provided made this process smoother and more con-
venient by developing an epidemiological investigation support 
system in their EMR, which listed the departments that patients 
visited by date.

Through these tools, the IRT was able to identify an objective 
basis for making epidemiological decisions. Another challenge 
during the investigation was posed by asymptomatic confirmed 
cases. A review of medical records was helpful in investigating 
these patients. As symptoms are subjective, their intensity differs 
from person to person, and some individuals are unaware of their 
symptoms.

Statistical analysis
With collected data from the results of the epidemiological in-

vestigation of confirmed cases, demographic and epidemiological 
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information was combined with the contact management system 
of KDCA, an integrated management system for diseases and pub-
lic health. To evaluate and identify the epidemiological risk factors 
for COVID-19, epidemiological indices were extracted through a 
descriptive analysis.

Ethics statement
The study protocol was approved by the Institutional Review 

Board of Korea National Institute for Bioethics Policy (P01-202107-
21-002).

RESULTS

Of the 2,562 people in the risk population (976 patients, 627 
employees [including healthcare personnel and caregivers], 693 
visitors, and 266 others), the IRT identified 72 confirmed cases. 
Of the 72 confirmed cases, 26 were hospitalized patients, 16 were 
healthcare personnel, 7 were visitors, and the remaining 23 were 
identified externally. The suspected source of infection was not 
established until the outbreak ended. Due to the size of the hospi-
tal and its heavy traffic, transmissions between the wards were 
also not fully elucidated. However, some of the in-hospital trans-
missions are thought to have occurred by contacts between health-
care providers. Most of the hospital-external cases were infected 
by household transmission. Monitoring of the outbreak began on 
the day of the identification of the index case (March 30, 2020) 
and ended on May 11, 2020, after a process of hospital closure, 
discovery of additional cases, and disinfection of the hospital 
(Figure 1).

The median age of the confirmed cases was 67 years among pa-
tients (range, 9-83), 62 years among healthcare personnel (range, 

24-78), 58 years (range, 42-73) among visitors, and 62 years (range, 
2-76) among others. Among the 72 confirmed cases, 45 (62.5% of 
72) of the confirmed cases were female, although the sex ratio dif-
fered from group to group (Table 2). The majority of the confirmed 
cases were exposed in or were contacts of people exposed in Ward 
A (58.3% of 72 cases). Most confirmed cases were identified dur-

Figure 1. Distribution of coronavirus disease 2019 (COVID-19) confirmed cases in Wards A and B of Hospital A, Gyeonggi Province, Korea, 
2020.

Table 2. Epidemiological characteristics of coronavirus disease 2019 
(COVID-19) confirmed cases in Hospital A

Characteristics Patients 
(n=26)

Healthcare 
personnel 

(n=16)

Visitors 
(n=7)

Others 
(n=23)

Age, median (range), yr  67 (9-83) 62 (24-78) 58 (42-73) 62 (2-76)
Sex
   Male 16 (61.5) 1 (6.2) 4 (57.1) 6 (26.1)
   Female 10 (38.5) 15 (93.7) 3 (42.9) 17 (73.9)
Related location
   A 16 (61.5) 10 (62.5) 6 (85.7) 10 (43.5)
   B 1 (3.8) 1 (6.2) 0 (0.0) 9 (39.1)
   C 4 (15.4) 3 (18.7) 1 (14.3) 1 (4.3)
   D 1 (3.8) 0 (0.0) 0 (0.0) 2 (8.7)
   E 1 (3.8) 1 (6.2) 0 (0.0) 0 (0.0)
   F 1 (3.8) 0 (0.0) 0 (0.0) 1 (4.3)
   G 0 (0.0) 1 (6.2) 0 (0.0) 0 (0.0)
   H 2 (7.7) 0 (0.0) 0 (0.0) 0 (0.0)
Presence of symptoms 
   Symptomatic 16 (61.5) 11 (68.7) 7 (100) 16 (69.6)
   Asymptomatic 9 (34.6) 5 (31.2) 0 (0.0) 5 (21.7)
   Unknown 1 (3.8) 0 (0.0) 0 (0.0) 2 (8.7)

Values are presented as number (%).
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ing the first 3 days after the index case was detected by a thorough 
examination conducted at the hospital (Figure 2). With the exclu-
sion of 3 cases whose symptoms were not available for this report, 
50 (72.5% of 69) cases were symptomatic.

The initial symptoms of the confirmed cases are shown in Ta-
ble 3. Excluding 3 cases whose symptoms were not recorded, 19 
cases were asymptomatic and the 50 symptomatic cases had a va-
riety of clinical manifestations. Of the 12 reported symptoms, fever, 
cough, and sore throat were the most common, reported in 16 
(22.2% of 72 cases), 14 (19.4% of 72 cases), and 9 (12.5% of 72 cases) 
individuals, respectively. Among the remaining symptoms, respir-
atory symptoms, including sputum production and nasal conges-
tion, were reported in 5 (6.9% of 72) and 2 (2.8% of 72) individu-
als, respectively. Other accompanying symptoms included chills, 
myalgia, general weakness, headache, fatigue, dysosmia, dysgeu-
sia, and gastrointestinal symptoms, such as nausea and vomiting.

Although the size of the risk population of caregivers was simi-
lar to or larger than that of other occupations, the number of con-
firmed cases was highest in the caregiver group (Table 4). Further-
more, not only the number of confirmed cases, but also the attack 
rate was highest among healthcare personnel. Overall, caregivers 
were revealed to be the most vulnerable group to COVID-19 in 
this outbreak.

As shown in Figure 3, most of the cases were associated with 
Wards A and B. However, while most of the cases in Ward A were 
identified in the hospital, the cases associated with Ward B were 
confirmed outside of the hospital. Further transmission occurred 
outside of the hospital mostly among family members; however, 
successive transmissions related to a caregiver in Ward B occurred 
in a sauna in Gangwon Province. A caregiver who worked in Ward 
B from March 18 to March 25, 2020, visited a public bath near her 
home and spread the virus. Six cases were identified among visi-

tors to the sauna in the public bath, and three more cases were in-
fected by visitors.

The hospital temporarily closed the emergency room and out-
patient department after the outbreak started to prevent the influx 
of new patients. Thus, evacuation of the entire ward was possible, 
so that all patients who were admitted to the contaminated area 
were transferred to clean wards. Subsequently, the contaminated 
area was disinfected. By repeating this process, all patients in the 
contaminated area were completely moved to a ward where disin-
fection was completed. 

Clean wards were defined as those where no COVID-19 posi-
tive cases were reported and had never been visited by COVID-19 
positive cases; or those where COVID-19 positive cases had visited 

Table 3. Summary of symptoms of coronavirus disease 2019 (COV-
ID-19) confirmed cases in Hospital A

Symptoms Confirmed cases, n (%)1

Fever 16 (22.2)
Cough 14 (19.4)
Sore throat 9 (12.5)
Chills 7 (9.7)
Myalgia 6 (8.3)
Sputum production 5 (6.9)
General weakness 4 (5.6)
Headache 3 (4.2)
Fatigue 2 (2.8)
Nasal congestion 2 (2.8)
Dysosmia, dysgeusia 2 (2.8)
Nausea, vomiting 1 (1.4)

1If a single patient showed several types of symptoms, it was counted 
as duplicate.

Date reported

Figure 2. Number of confirmed coronavirus disease 2019 (COVID-19) cases related to Hospital A, Gyeonggi Province, Korea, 2020.
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or been admitted, but were thoroughly disinfected after transfer 
of the remaining patients. Patients who could be discharged based 
on their medical conditions were encouraged to be discharged as 
soon as possible. For patients who were discharged from a highly 
contaminated area, their self-quarantine period of 14 days started 
from the day of discharge.

Disinfection of the contaminated area and transfer of patients 
occurred between April 4, and April 11, 2020. Therefore, all hos-
pitalized patients began 14 days of self-quarantine by April 11, 
2020. Every place where confirmed cases visited, including con-
taminated areas (wards), intervention rooms, and laboratories, 
were manually disinfected by fumigation with hydrogen peroxide, 
and the rest of the hospital was disinfected with 1:100 diluted so-
dium hypochlorite.

Along with the control measures throughout the hospital, ef-
forts to control and prevent infection in the community were si-
multaneously made. Among the several groups of the risk popu-
lation, establishing the whereabouts of caregivers was the most 
challenging task since there had been no systematic management 
of caregivers in the hospital. Therefore, the infection prevention 
team of the hospital worked together with the caregivers’ associa-
tion to contact discharged caregivers. Moreover, Uijeongbu City 
Hall sent text messages to the community to guide people who 
visited Hospital A to actively receive COVID-19 tests. Among the 
2,562 people in the risk population, a list of the people who had 

already left or were discharged from Hospital A was immediately 
passed to the local health center through the Health and Disease 
Management System (https://is.kdca.go.kr/) of the KDCA, so that 
they could receive a COVID-19 test at the nearest local health 
center to their primary residence. 

DISCUSSION

A general hospital is not only a place where patients are vulner-
able to infection [11], but also a place where various types of med-
ical workers who are commute from the community to the hospi-
tal move around freely [12,13]. An example of additional trans-
mission related to the in-hospital outbreak is the transmission in 
this outbreak that occurred in a sauna by a caregiver who worked 
in Hospital A (Figure 3). The caregiver visited a sauna during the 
infectious period, which resulted in 8 more confirmed cases. In 
addition to the risk of community transmission, caregivers also 
showed a remarkably high attack rate compared to other occupa-
tions (Table 4). The caregiver management issue was not only a 
problem in Korea during the COVID-19 outbreak [14-16], but 
also during the Middle East respiratory syndrome outbreak in 
May 2015, in which 40% of confirmed cases were in family mem-
bers of patients or caregivers [17,18]. Since caregivers are not li-
censed medical practitioners, they do not have adequate knowl-
edge regarding infection control and personal hygiene practices, 

Table 4. Attack rates among healthcare personnel by occupational group in Hospital A

Variables Doctor Nurse Others Caregiver

No. of confirmed cases     2     3     2     9
Contacts (size of risk population) 104 193 223 107
Attack rate (%) 1.92 (0.53-6.74) 1.55 (0.50-4.47) 0.90 (0.25-3.21) 8.41 (4.49-15.22)1

1Using the Fisher exact test, the attack rate of caregivers showed statistically significant differences from other occupations.

Figure 3. Case map of confirmed cases in Hospital A, Gyeonggi Province, Korea, 2020.
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and they perform various actions with patients owing to the lack 
of medical personnel [19]. For example, hospitals prohibited un-
necessary conversations between employees or eating together 
owing to the risk of COVID-19 transmission; however, caregivers 
often gathered in other areas to meet. Unlike medical practition-
ers, caregivers do not receive regular education regarding infection 
control. As we face a new era after the emergence of COVID-19, 
a wider range of healthcare personnel should be included as tar-
gets for infection control programs [14,20]. 

Furthermore, as most caregivers enter into a contract directly 
with patients or their families, the role of the hospital is limited to 
mediation in those relationships. As mentioned before, medical 
facilities must consider a wider range of workers as targets of man-
agement to respond rapidly when COVID-19 confirmed cases are 
identified [14]. Since most medical facilities in Korea require per-
sonal information about their visitors, it will not be difficult to 
collect information regarding workers in temporary positions or 
non-regular workers to be prepared for a COVID-19 outbreak. In 
this outbreak, the difficulty of managing caregivers had a major 
influence on both the size and the duration of the outbreak.

Another important point of this investigation was risk assess-
ment based on the entire space and health personnel’s occupation. 
There is no doubt that healthcare providers are at a higher risk of 
COVID-19 than other workers in the general community [21,22]. 
Therefore, workers at hospitals should be assessed for risk against 
more stringent criteria. For example, if the IRT applied the same 
classification criteria as that of doctors to find the contacts of car-
egivers, the majority of caregivers, who were later identified as 
confirmed cases, would have been excluded from the management 
target because many of them did not share the exact same room 
with previously confirmed cases. However, a difficult issue in this 
context is the need to maintain the function of the medical facility 
as much as possible and to identify all the possible confirmed cas-
es as contacts to prevent further transmission at the same time. 
Therefore, this example shows that when a COVID-19 outbreak 
occurs, it is important to make an epidemiological decision with 
simultaneous consideration of the crowding, vulnerability, and 
mobility of users.

This study has a few limitations related to the scope of informa-
tion that could be collected. Since the residence of the confirmed 
cases was spread across other cities, their information was partial-
ly reflected. For example, information regarding the presence or 
absence of symptoms was not completely collected, and even if it 
had been collected, the specific symptoms were not known. An-
other limitation is the overestimation of asymptomatic cases. Our 
research was based on information from an in-depth epidemio-
logical investigation report, which was written when the confirmed 
case was recognized, mostly immediately after the test result was 
reported as positive. Considering that the available E gene Ct value 
of the asymptomatic confirmed cases varied between 15.36 and 
30.52, and that of the RdrP gene varied between 15.58 and 30.95, 
the disease progression of the confirmed cases might have changed 
after their transfer to a nationally designated quarantine hospital 

even though they were initially classified as asymptomatic cases at 
the time of the epidemiological investigation. However, informa-
tion after admission to a nationally designated quarantine hospi-
tal is not available because medical records are personal informa-
tion. Therefore, if available, tracking confirmed cases that were 
initially classified as asymptomatic should be further researched 
to overcome the limitations of this study.

Currently, because of the COVID-19 pandemic, most medical 
facilities, including nursing homes in Korea, have prohibited visi-
tors, and Hospital A sent every caregiver home during the outbreak. 
We believe that these strategies should have been implemented 
before the COVID-19 pandemic. Criticism has long been directed 
towards the Korean cultural practice of a caregiver accompanying 
a sick person to the hospital [17,23]. It is highly welcome that each 
medical facility has established a thorough visitor management 
policy in the “new normal” era. In addition, policies for caregivers 
need different management methods [9]. Various details of the 
caregivers, such as their basic information, shift schedule, and pa-
tient for whom they are responsible, should be systematically man-
aged, and the information should be shared with the hospital. How-
ever, the best approach is to avoid using caregivers whenever pos-
sible in acute care hospitals. Acute care hospitals are not good plac-
es to organize caregivers with formal staff, so creating a caregiver 
management system can be demanding for them. Therefore, situ-
ations where a caregiver takes care of a patient in an acute care 
hospital should be avoided, and it is better to complete treatment 
by transferring the patient to a nursing facility after being cared 
for by the healthcare provider, until acute care is completed.

If a COVID-19 confirmed case is identified in a medical facility, 
whether he or she is an employee or a patient, it is important to 
prepare for all possible situations, considering that it is difficult to 
find an alternative. COVID-19 outbreaks can cause serious situa-
tions for both patients and hospitals, since patients cannot find a 
medical facility to continue their personalized treatment and hos-
pitals experience shortages of human resources to operate the fa-
cility. Although the experience of the COVID-19 response at Hos-
pital A is different from current strategies, this report reveals sev-
eral problems affecting medical facilities and shows that the initial 
decisions made by the IRT had an important impact on the out-
comes of the outbreak. The findings of this study not only provide 
information on how to control the further transmission of COV-
ID-19, but also furnish evidence of the importance of ordinary 
management skills to be prepared for COVID-19.
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