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On December 31st, 2019 the China National Health Commission (NHC) reported that an unknown cause of pneumonia had
been detected in Wuhan in Hubei province. The NHC later confirmed that the infection was a novel coronavirus-infected
pneumonia (NCIP). On February 12th, the disease caused by novel coronavirus (2019-nCoV) has a formal name, COVID-19.
On January 20th, 2020, the first case of COVID-19 was confirmed in Korea. The purpose of this study was to conduct a case
study of the first COVID-19 infection and the aim was to offer suggestions to public health workers on how to prepare for
future pandemics. More specifically, this study explored the results of epidemiological investigations focused on preventing the
spread of an infectious disease by identifying contacts when the first confirmed case occurs. The Korea Centers for Disease
Control and Prevention (KCDC) conducted a contact tracing survey immediately after the first case was confirmed. According
to the epidemiology report, 45 people were classified as active monitoring cases. They were supervised by a quarantine station
and public health centers for 14 days. During the surveillance period, four potential cases occurred but the pancoronavirus test
(conventional RT-PCR) and the gene sequencing tests came back negative for COVID-19. On February 3rd, 2020, surveillance
was lifted for these cases.
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Introduction

the first case was confirmed in South Korea.
What was initially reported as pneumonia with unknown

On December 31st, 2019, local health authorities in Wuhan

cause was announced to be a novel coronavirus disease by the

(Hubei Province, China) announced that there were 27 cases of

China National Health Commission (NHC) on January 9th. Shortly,

pneumonia with unknown cause, and on January 11th, 2020, 41

the China NHC released the genetic sequence of the virus, and

pneumonia cases were officially confirmed. Thailand reported a

diagnostic methods were developed.

case on January 13th, and Japan on January 16th. In China, outside
of Wuhan, Beijing reported 2 cases and Shenzhen (Guangdong
Province) reported 1 case on January 20th, 2020. On the same day,
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The initial clinical symptoms of coronavirus disease-19
(COVID-19) are mild, including fever and respiratory symptoms

The First Confirmed Case in the
Republic of Korea

such as dry cough. Since these symptoms are similar to those of
other respiratory diseases, it is difficult to identify COVID-19 cases

The first confirmed case in South Korea was a 35-year-old

based on initial symptoms only. If patients’ condition deteriorates,

Chinese woman who entered South Korea on China Southern

their clinical course progresses to severe respiratory symptoms such

Airlines flight CZ6079 from Wuhan, Hubei Province, China on

as dyspnea, low oxygen saturation, and pneumonia, and patients

January 19th, 2020, at 12:00 PM (Table 1). She was traveling with

often require oxygen or mechanical ventilation.

five people, including two family members and three family friends.

As of February 12th, 2020, 27 countries had reported a total

During the process of taking individual temperatures at the

number of 45,138 COVID-19–positive cases (of which 44,635

Incheon Airport departure gate quarantine station, her temperature

were in China) and 1,115 deaths. In South Korea, for the purposes

was recorded as 38.0°C, and she reported fever, chills, muscle

of contact tracing, cases are classified according to whether the

aches, and a runny nose on the health status questionnaire that she

individual visited China, especially Wuhan and Hubei Province,

submitted. She then completed an additional report as part of the

within 14 days of symptom onset and whether symptoms such as

investigation, which determined that on January 18th, a day before

fever (over 37.5°C), cough, and other respiratory symptoms are

her departure to South Korea, her symptoms started, and she visited

present. Through this process, 5,624 individuals were classified

a hospital in Wuhan and was prescribed cold medicine.

as potential cases and were tested, of whom 28 were confirmed

The primary epidemiological investigation conducted by

positive. Patients were admitted to designated negative-pressure

the epidemiological investigator at the Incheon Airport National

isolation rooms for treatment, and 7 have been discharged. An

Quarantine Station revealed that she was a resident of Wuhan who

epidemiological investigation was conducted for each case, and

was transferring at Incheon Airport with a final destination in

known contacts were either required to carry out self-isolation or

Japan for travel purposes. She stated that she had neither visited the

placed under active surveillance. In the latter process, suspected

Huanan Seafood Wholesale Market nor eaten or come into contact

cases are quarantined in a specified location, such as homes,

with wild animals. Following the case classification and reporting

institutions, or hospitals. For COVID-19, individuals are quarantined

procedures at the quarantine station, she was designated as a

at home, and the local public health clinic contacts individuals by

patient under investigation (PUI) of what was then known as novel

landline twice a day to track the onset of symptoms such as fever.

coronavirus disease (now COVID-19), defined as individuals who

By sharing the results of an epidemiological investigation

experienced symptoms such as fever and respiratory symptoms

focused on preventing further spread through tracing the contacts

(coughs, etc.) within 14 days after visiting Wuhan, Hubei Province,

of the first confirmed COVID-19 patient in South Korea, we aim to

China in accordance with the 3rd edition of the Wuhan novel

provide insights that will assist in faster responses to similar cases

coronavirus disease response procedure. Her case was reported to

in the future.

the Korea Centers for Disease Control and Prevention (KCDC) task
force, and she was transferred on an ambulance operated by the
airport quarantine station to Incheon Medical Center, which had
designated negative-pressure isolation rooms.
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After the patient arrived at Incheon Medical Center, the staff
who were waiting transferred her to the isolation ward through an

Tracing In-Flight and Airport Contacts
(January 20th)

elevator exclusively used for the isolation ward. A specimen was
collected from the upper respiratory tract of the patient and sent

On January 20th, the KCDC epidemiological investigator

to the KCDC through a contracted biospecimen transportation

contacted the Incheon Airport National Quarantine Station,

company. The KCDC conducted the pancoronavirus test (using

received authorization to enter secure areas, and requested the list of

conventional reverse-transcription polymerase chain reaction [RT-

passengers on the patient’s flight.
Once the investigator arrived, together with staff from the

PCR]) and DNA sequencing, and confirmed that the patient was

Incheon Airport National Quarantine Station, the patient’s contacts

positive for COVID-19 on January 20th.
In order to trace and classify the patient’s contacts, the KCDC

within the airport were traced. The patient was classified as a PUI

epidemiological investigator considered the use of personal protective

while passing through the quarantine station and was transferred to

equipment by the patient, the patients’ contacts, and the frequency

a designated inpatient treatment bed on an ambulance after waiting

and length of their contact with the patient. As a result, 45 people were

in a temporary isolation room in the airport (Figure 1). Thus, it was

classified as contacts, and they were put under active surveillance for

concluded that there was a low risk of community infection.

14 days until February 2nd, 2020. After the surveillance commenced,

First, the list of quarantine officers who were stationed at the

four people experienced symptoms and were tested, but all four tested

quarantine station upon the patient’s arrival was obtained, and

negative, and the surveillance was concluded.

they were interviewed. After confirming the list of officers who
were on duty and reviewing the inspection procedure in detail, the
movements of the patient and her family and friends were traced.
Moreover, in the process of interviewing officers, it was found
that there was personnel reinforcement from a different team on
that day, and the members of that team were then included in the
investigation.

2nd floor
arrival
terminal

West

East

Figure 1. The route taken by the first confirmed case of COVID-19 upon arrival at Incheon Airport, Korea.
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The investigation revealed that when the patient’s temperature

The seven quarantine officers who directly participated in the

was measured at the 1st quarantine station (where health status

inspection and had conversations or contact with the patient were

questionnaires are checked and temperatures are taken in front of

wearing N95 masks and gloves. However, since they had extensive

the arrival gate; if any symptoms are reported or a high temperature

conversations and contact with the patient, they were classified

is recorded, individuals proceed to the 2nd quarantine station), the

as contacts. Four sanitation and disinfection staff and one airport

measurements were 38.0°C and 38.3°C. She proceeded to the 2nd

operation services staff were around the gate at the time of the

quarantine station (located behind the 1st quarantine station, where

patient’s arrival, but did not have contact with the patient and were

symptomatic individuals are interviewed in depth to assess whether

excluded from the contact list.

they meet the case classification and to determine the mode of

Inside the arrival gate, the flight attendants, airline ground

transportation) and completed the investigation report for patients

crew, airline contractors, and staff on the bridge that connected the

with respiratory symptoms. After her temperature and symptoms

airplane to the gate were on duty, but since there were no closed-

were checked, a quarantine officer and the epidemiological

circuit television (CCTV) cameras in those spaces, contacts with the

investigator determined that further epidemiological investigation

patient were traced through individual interviews. As a result of the

was required and guided the patient and her family and friends

individual interviews, two airline contractors and one bridge staff

to the isolation room. In the isolation room, the epidemiological

who could not confirm the use of appropriate personal protective

investigator, who wore level D personal protective equipment,

equipment were classified as contacts.

conducted a primary epidemiological investigation. According to

Therefore, the investigation on January 20th resulted in the

the case definition, the patient was classified as a PUI. Until she

identification of 10 contacts, including seven quarantine officers,

was allocated to a designated inpatient treatment bed at Incheon

one airline staff, and two airline contractors. All identified contacts

Medical Center, she waited in the isolation room; then, she exited

received a phone call through a landline with an explanation of

the isolation room through the path she took upon entering the

the current situation. They were also asked whether they had any

airport and took an elevator to the 1st floor arrival terminal to get on

symptoms and were provided information about personal hygiene

an ambulance (Figure 1).

and the notification process if they experienced any symptoms.

Subsequently, all possible contacts based on the paths of

After reviewing the inspection process of a flight arriving from

the patient and her family and friends were identified. Twenty

Wuhan on January 20th at 11:40 AM, information regarding the

individuals were in the same space at the quarantine station with the

flow of the passengers, inspection process, and personal protective

patient and her family and friends, including the quarantine officers,

equipment used by the quarantine officers was used to classify

airport operation services staff, airline staff, airline contractors,

contacts of the confirmed patient. Simultaneously, a request was

and sanitation and disinfection staff. These people were contacted

made to the airline for the list of crew and passengers and the seat

individually and asked to report whether they were wearing

layout of the patient’s flight, and this information was received

personal protective equipment and what their normal operations

(Figure 2). The initial information from the airline included name,

involved.

sex, and seat number, but lacked passengers’ contact information
and addresses, so the health status questionnaires received
from passengers at the quarantine station were cross-checked
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Figure 2. The seat used on an international flight by the first confirmed case of COVID-19 in Korea.

with information from the airline to obtain passengers’ contact

In the process of classifying in-flight contacts, it was

information and addresses. Health status questionnaires were

determined that foreign nationals entering South Korea as tourists

required from all passengers arriving from Wuhan, so the relevant

sometimes provide unclear or incorrect addresses. In such cases,

information was available. If other information was not available,

active surveillance of contacts may be delayed or impossible. Thus,

the plan was to trace contacts through the payment method of the

the forms are checked when passengers submit them in order to

airline ticket.

identify forms with a missing address, but since many passengers are

After investigation, 146 individuals on board the flight were

processed in a short period of time and temperatures are taken at the

identified (138 passengers and eight crew members). Sixty-eight of

same time, there is not enough capacity to check the accuracy of the

these people were Korean nationals, and 78 were foreign nationals.

contact information and addresses.

Twenty-one people, including crew members, were transferring at
Incheon, and 125 entered South Korea.

Tourists wrote the name of a chain of hotels as their address,
but did not provide the branch name or contact information.

After some discussion about contacts within the flight,

Epidemiological investigators and quarantine officers called all

similarly to the Middle East respiratory syndrome (MERS)

branches of the hotel located in Seoul and checked their customer

response, individuals who occupied the three rows to the front

list but were unable to identify where the tourists were staying. The

and back of the patient’s row, inclusive of the patient’s row, were

Ministry of Public Administration and Safety and the police were

designated as contacts. As a result, 34 individuals, including 29

then contacted to identify these individuals. The Immigration Office

passengers, the patient, and five flight attendants in charge of the

under the Ministry of Justice was notified of those individuals’

area, were classified as contacts. Among those 34 people, three who

passport numbers in order to check whether they left the country.

were family friends of the patient, one Chinese national, and five
flight attendants transferred at the airport to a third location, leaving
25 under surveillance in South Korea. Two family members of the
patient remained in the isolation room before leaving for China,
leaving 23 contacts under active surveillance in the community.

www.cdc.go.kr

994

주간 건강과 질병•제13권 제16호

Checking Airport CCTV Footage and
Isolation Room (January 22nd)

Additionally, a mobile survey was sent to all 121 staff of the
Incheon Airport National Quarantine Station office in order to
confirm there were no additional contacts. The survey asked whether

On January 22nd, the KCDC requested Incheon Airport

they participated in the inspection process when the patient arrived,

security to access the CCTV footage from January 19th in order to

whether they contacted the patient while she was in the temporary

identify additional contacts. The path of the patient’s movement was

isolation room, and whether they had come into contact with the

re-confirmed, and the extent of the patient’s contact with staff and

patient in any other known locations. The survey results indicated

other airport users was tracked. The path of the patient’s movement

that there were no other contacts.

was consistent with the path identified earlier, and it was confirmed

The final number of contacts after two rounds of contact

that no other airport users were around the gate at the time of

investigations was 45, comprising 11 airport contacts and 34 in-

patient’s arrival and that the quarantine officers were correctly using

flight contacts. Excluding those who subsequently left the country,

personal protective equipment (masks and gloves). The patient was

34 contacts were designated for active surveillance, and the local

also wearing a mask.

health clinic near their address checked their temperature and

The footage was reviewed in the presence of both the

symptom onset every day for 14 days. Four contacts reported

epidemiological investigator and a quarantine officer, so the

symptom onset and were tested, but all tests came back negative.

individual airport staff could be identified immediately. The footage

The active surveillance ended on February 3rd at 12:00 AM, which

identification number, location, and time stamps were recorded in

concluded all contact management for the first COVID-19 patient in

case the footage needs to be reviewed again.

South Korea.

CCTV footage revealed that in the process of transporting the
patient to Incheon Medical Center, a quarantine officer guided her,
so a telephone interview was conducted with the quarantine officer
on a landline. The results of the interview and the CCTV footage

Conclusions

revealed that a 2-meter distance was maintained from the patient and

Infections that occur abroad are usually imported by air travel

no direct conversation occurred, so this quarantine officer was not

through airports. The first COVID-19 case in South Korea was

classified as a contact.

also a case that arrived from China by air travel, so contacts were

Since there was no CCTV inside the temporary isolation room

identified in flight and in the airport. Among the 28 COVID-19

in the quarantine office where the patient was initially isolated after

cases in South Korea as of February 12th, 18 cases arrived through

her arrival, the list of staff in the quarantine office was obtained

the airport. If a passenger reports symptoms upon arrival, his or her

to identify possible contacts. It was identified that one quarantine

in-flight and airport contacts are traced. Travelers arriving from not

officer came into contact with the patient in the process of guiding

only China, but also from other countries such as Japan, Singapore,

her back into the isolation room after the patient exited the room.

and Thailand, are testing positive, so the number of cases that

This quarantine officer was classified as a contact.

require in-flight and airport contact tracing will increase.
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In order to effectively conduct epidemiological investigations,

should be cross-checked with the information that is obtained to

it is recommended that national and local epidemiological

improve the accuracy of the investigation. Moreover, if a patient

investigators should solicit cooperation from the airport quarantine

arrives at the airport, the location of the temporary isolation room

office and obtain permission to enter before departing to conduct an

should be improved so that the isolated patient can wait while being

investigation at the airport. The list of passengers and staff on duty

safely separated from airport staff.

should also be requested beforehand to obtain contact information
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process, which reduced the number of contacts in the airport.
However, since the patient and her family planned to transfer at
the airport, cooperation from many departments was necessary
to handle the process of the two family members staying in the
isolation room and returning to China after revising their schedule,
which required re-issuing their tickets. When patients are identified
during inspection and must be isolated temporarily before being
transported to designated inpatient treatment rooms, the location of
the isolation room in the quarantine office exposes the staff in the
office to an additional risk of exposure. The location of the isolation
room, therefore, can be improved.
To effectively investigate contacts in airports, the information
that can be obtained from the KCDC inspection management
system needs to be distinguished from the information that should
be requested from related agencies, and requests should be made
in advance. CCTV footage, survey results, and interview results

www.cdc.go.kr

996

주간 건강과 질병•제13권 제16호

REFERENCES

① What was known?
If a patient with an infection originating abroad arrives, inflight and airport contacts are traced as appropriate, considering
the incubation period and symptom onset of the disease. A sizable
number of staff members are on duty in the airport at any given

1. Korea Centers for Disease Control and Prevention. Coronavirus disease-19
response procedures. 3rd ed. Cheongju (KR): The Centers; 2020.
2. Coronavirus disease-19, Republic of Korea [Internet]. Cheongju (KR):
Korea Centers for Disease Control and Prevention; 2020 [cited 2020

time, and there are many airport users who are hard to identify.
Therefore, several administrative departments must participate in
contact tracing, and the required time commitment is large.

Feb 10]. Available from: http://ncov.mohw.go.kr/en/.
3. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. Lancet 2020;395:507–513.

② What does this study add?
On January 20th, 2020, the first case of COVID-19 was
confirmed in South Korea. A total of 45 contacts were identified
and put under active surveillance for 14 days by the quarantine

This article has been translated from the Public Health Weekly
Report (PHWR) Volume 13, Number 7, 2020.

office and their contacts’ local government health clinics. During
the surveillance period, four people displayed symptoms and were
tested using the pancoronavirus test (conventional RT-PCR) and
DNA sequencing. All four tested negative, and active surveillance
was concluded on February 3rd.
③ What are the implications?
This case study of contact tracing for the first COVID-19
patient in South Korea demonstrates that in order to identify inflight and airport contacts, immediate requests of cooperation to
related agencies, such as the airline and airport authority, and fast
processing of the requests are important to understand the health
status of contacts and to respond in a flexible manner.

www.cdc.go.kr

997

