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A Brief Report of COVID-19 Test Results of Overseas Entrants to

Korea as Requested by National Incheon Airport Quarantine Station
in 2022

Sang Oun Jung, Karam Kang, Hanseul Jang, Sangmi Park, Young Jee Kim, Jihye Han,
Sahyun Hong, Kyu—-Sik Chang, Eun-Jung Lee, Jeong—Gu Nam*

Division of Laboratory Diagnosis Analysis, Capital Regional Center for Disease Control and Prevention,
Korea Disease Control and Prevention Agency, Incheon, Korea

ABSTRACT

We analyzed the COVID-19 test results of overseas entrants through Incheon International Airport in 2022. The total
number of tests was 21,234, of which 6,149 were confirmed positive, and the positive rate was 29.0%, a significant increase
from 5.3% in 2021. The increased test number, due to the prevalence of Omicron, was lasted until March 2022 and gradually
decreased until June. The positive rate was also decreased to 5.6% in June. After that, the test number and positive rate began
to increase again, and the positive rate was maintained from 34.9% to 59.3% until December. The COVID-19 tests were
conducted on overseas entrants from 128 countries. The order of the top 15 countries was Unites States, Vietnam, Japan, etc.
The number of tests in the top 15 countries was 16,498, which was 77.7% of the total number of tests. In the first half of the
year, there were many tests conducted in the United States, Japan, Canada, etc., and in the second half, increased number of
tests was confirmed in Philippines, Thailand, Vietnam, etc. The positive rates for each country showed a similar trend to the
overall positive rate changes in most country including the 15 countries. This trend is presumed to be the result of mitigation
of quarantine measures by stabilizing of the outbreak of COVID-19 due to Omicron and vaccination. As such, we will
maintain a rapid and accurate laboratory inspection system to prevent and control infectious diseases derived from abroad such

as COVID-19 at quarantine stage.

Key words: COVID-19; Laboratory diagnosis; Quarantine; Imported infectious diseases

*Corresponding author: Jeong—Gu Nam, Tel: +82-32-740-2715, E-mail: jeonggu64@korea.kr

Introduction Disease Control and Prevention began diagnostic testing using
real-time polymerase chain reaction from January 31, 2020,

In accordance with the plan to expand laboratory testing at the Incheon Airport National Quarantine Station. In addi-
for coronavirus disease 2019 (COVID-19), the Division of tion, after being reorganized into the Division of Laboratory

Laboratory Diagnosis Analysis, Capital Regional Center for Diagnosis Analysis, Capital Regional Center for Disease
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Key messages
(D What is known previously?

The pandemic of COVID-19, which occurred in China
in 2019 and spread worldwide, continues in 2022.

(@ What new information is presented?

The number of tests for COVID-19 for overseas en-
trants through Incheon International Airport in 2022
decreased to 21,234, but the positive rate increased 5.5
times compared to 2021.

® What are implications?

Due to the increase of vaccination and the prevalence of
Omicron, with high infectivity but low severity and fatal-
ity, the epidemic pattern of COVID-19 in 2022 is grad-
ually stabilizing. Therefore, it is necessary to change the
inspection system to monitoring the emergence and risk

assessment of new variants.

Control and Prevention in September 2020, diagnostic testing
for COVID-19, as requested by the national quarantine sta-
tions in the capital region, and variant analysis of positive cases
are being performed for overseas entrants.

As of February 9, 2023, a total of 98,345 COVID-19 di-
agnostic tests were conducted, and 9,584 positive cases were
confirmed, with a total positive rate of 9.7%. In 2022, a total of
23,664 COVID-19 diagnostic tests were conducted for over-
seas entrants, of which 6,214 positive cases were confirmed
(positive rate: 26.3%). This result accounts for 13.4% of the
46,290 positive cases [1] of overseas entrants confirmed in the
Republic of Korea (ROK) in 2022. This study aimed to present
the analysis of the COVID-19 diagnostic test results of over-
seas entrants, as requested by the Incheon Airport National

Quarantine Station in 2022.

388

Methods

1. COVID-19 Gene Detection Test

The Division of Laboratory Diagnosis Analysis, Capital
Regional Center for Disease Control and Prevention main-
tains a 24-hour laboratory operating system for rapid testing
of overseas infectious diseases. For COVID-19 diagnostic tests,
nucleic acids are extracted by subdividing a portion of the sam-
ple obtained from overseas entrants, as requested by the com-
petent quarantine station. The results are obtained using real-
time gene amplification testing and reported, and the test sta-
tistics are processed.

The overall diagnostic testing process was performed ac-
cording to the 5th edition of the Guidelines for the Laboratory
Diagnosis of COVID-19 in the ROK [2] and the Guidelines
for the Laboratory Diagnosis published by Hong et al. [3].
Sampling using nasopharyngeal swabs is requested by the
Division of Laboratory Diagnosis Analysis. A nasopharyngeal
swab is obtained from a symptomatic overseas entrant who
has been identified in the quarantine process according to the
COVID-19 Quarantine Response Guidelines. Nucleic acid is
extracted from the swab sample according to manufacturer’s
instructions of the automated nucleic acid extraction equip-
ment. In addition, the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) gene is detected using a diagnostic kit
approved by the Ministry of Food and Drug Safety, according
to manufacturer’s instructions.

To ensure standardization of expertise and performance
conformity of the diagnostic testing, the Division of Laboratory
Diagnosis Analysis conducts verification and calibration of
all major equipment, including the conformity assessment

according to the test reagent lot changes as internal quality

www.phwr.org Vol 16, No 13, 2023
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control and the test capability assessment for new testing per-
sonnel. The reliability of the test results is verified and main-
tained by participating in and passing the external proficiency

assessment supervised by the headquarters.

2. Analysis of Test Performance

This analysis mainly targeted the test results of 21,234
overseas entrants, excluding 2,023 cases including employees
and medical support personnel, as per tests requested by the
Incheon Airport National Quarantine Station, with sample col-

lection performed from January 1 to December 31, 2022.

Results

1. Changes in Test Performance and Positive Rate

by Year

The total number of tests performed by the Division of
Laboratory Diagnosis Analysis in 2022 was 21,234. Of these,
6,149 positive cases were confirmed, indicating a positive rate
of 29.0%. Although the number of tests has continued to de-
crease in 2022 compared with that in 2020 and 2021, the
positive rate has significantly increased to 29.0% in 2022 com-
pared with the 3.8% and 5.3% in 2020 and 2021, respectively
[4] (Figure 1).

2. Changes in Test Performance and Positive Rate
by Week in 2022
In 2022, the number of tests increased from the end of
December 2021, owing to the strengthened quarantine re-
sponses (10-5th edition) related to the Omicron variant, and
was maintained until the 12th week in mid-March 2022.

Thereafter, the number of tests and the positive rate continued

www.phwr.org Vol 16, No 13, 2023

to decrease until June 2022. After mid-June 2022, the num-
ber of tests and the positive rate began to increase again from
the 25th week, and the increasing trend remained until the
52nd week of the end of December 2022. The positive rate by
week was more than 10% (14.5-34.0%) until the 5th week,
remained below approximately 10% (3.3-9.2%) until the
22nd week, and then increased to 30.4% from the 23rd week.
Furthermore, the positive rate continued to increase from

30.4% to 59.3% until the 52nd week (Figure 2).

3. Changes in Test Performance and Positive Rate

by Country of Departure for Test Subjects in 2022

In 2022, COVID-19 diagnostic testing was performed, as
requested by the Division of Laboratory Diagnosis Analysis,
for test subjects who were overseas entrants from a total of
128 countries. The top 15 countries with a large number
of test requests were as follows: the United States, Vietnam,
Japan, Thailand, France, India, Philippines, Canada, Germany,
Indonesia, Republic of Tiirkiye, Italy, China, Australia, and
Spain. The number of tests conducted for overseas entrants

from these 15 countries was 16,498, accounting for 77.7% of

Il Incheon International Airport
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Figure 1. Annual distribution of test results and positive rates
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Figure 3. Monthly distribution of test results in top 15 countries with a large number of tests

the total number of tests (Figure 3).

According to the monthly distribution pattern by country,
the demand for testing of overseas entrants from the United
States, Japan, Canada, China, Australia, and the Republic of
Tiirkiye was high in the first half of 2022 (January to June),
and then, this demand for testing of overseas entrants from
Spain, Italy, Philippines, France, Thailand, Vietnam, China,
and Japan increased in the second half of the year (July to
December). In particular, the demand for testing increased

for overseas entrants from China and Japan in March, April,

390

November, and December (Figure 3).

In most countries, including the top 15 countries, the
monthly positive rate among overseas entrants according to
country of departure decreased from January to May in the
first half of the year, and then, this rate began to increase in
June, and the positive rate continued to increase in the second
half of the year from July to December (Figure 4). Of these, the
test volume from the United States and Canada decreased in
the second half of the year compared with that in the first half,

but the positive rate increased in the second half of the year.
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Figure 4. Monthly distribution of test results and positive rates by departure country

The average monthly number of tests decreased from 586 in
the first half of the year to 291 in the second half for overseas
entrants from the United States, which had the highest demand
for testing. Furthermore, the average monthly positive rate in-
creased by approximately 3.3 times from 14.2% in the first half
to 46.2% in the second half of the year.

For overseas entrants from India, the average monthly test
volume in the first and second halves of the year was similar at
63 and 02 cases, respectively. However, the average monthly
positive rate increased by approximately 2.9 times from 12.0%
in the first half to 34.5% in the second half of the year, which
was similar to the pattern of testing for overseas entrants from

Indonesia, Australia, and Germany.

www.phwr.org Vol 16, No 13, 2023

Vietnam, Thailand, France, Philippines, Italy, and Spain
showed an increased number of tests and an increased positive
rate in the second half compared with the results in the first
half of the year. Moreover, the average monthly test volume of
overseas entrants from Vietnam increased by approximately
4.1 times, from 67 cases in the first half to 276 cases in the sec-
ond half of the year. The average monthly positive rate also in-
creased by approximately four times, from 10.2% in the first
half to 40.6% in the second half of the year.

In 2022, a total of 473 overseas entrants from China were
tested, with an average monthly number of 88 cases from
January to March, and then, the monthly average number de-

creased to 8 cases between April and November. Subsequently,

391


http://www.phwr.org

I Public Health Weekly Repo: ’\

a significant increase was observed in the monthly average
number in December, with 149 tests performed. As for the
positive rate, no positive cases were confirmed among the
324 cases for whom testing was requested from January to
November. In contrast, 109 positive cases were confirmed
in December, indicating that the positive rate was high at
73.2%, and this pattern differed for overseas entrants of other

countries.

Discussion

As described above, this study presents the performance
results of COVID-19 diagnostic testing conducted in 2022
for overseas entrants passing through Incheon International
Airport, as requested by the Division of Laboratory Diagnosis
Analysis. The changes in the positive rate by year and month,
the number of tests by country of departure, and the pattern of
change in the positive rate were analyzed.

The key findings related to 2022 were that both the num-
ber of tests and the positive rate decreased from January to
early June. Conversely, the number of tests and the positive
rate increased significantly from the end of June. At the end of
2021, the Omicron variant, which has approximately double
the infectivity and vaccine immune escape but a relatively low-
er severity and fatality rate compared with the original strain,
appeared and rapidly replaced the Delta variant, which was
the conventional epidemic strain [5,6]. At the same time, as
the COVID-19 vaccination rate increased following the first
vaccination in the UK in December 2020, experts predict-
ed that with the change to an Omicron-dominant epidemic,
COVID-19 would eventually become endemic and man-

ageable, like influenza [0]. It was observed that following the

392

identification of the Omicron variant at the end of December
2021, the number of cases worldwide increased to 3,723,746,
as of January 27, 2022, but this number has since gradually
but significantly decreased to 356,620, as of May 30, 2022 [7].
As a result of this global trend, the demand for testing and the
positive rate for overseas entrants in the ROK seem to have de-
creased in the first half of 2022.

As the number of new COVID-19 cases decreased, the
quarantine responses in each country have also begun to ease.
In the ROK, issuing of short-term visitor visas, which was tem-
porarily suspended from April 2022, has resumed. In May
2022 [8], exemptions to mandatory quarantine were avail-
able for those who have completed vaccination [9]. Mandatory
quarantine for overseas entrants was completely lifted in June
[10]. Accordingly, in the second half of 2022, the number of
tests and the positive rate may have both increased due to in-
creased overseas travel [11].

The Division of Laboratory Diagnosis Analysis, Capital
Regional Center for Disease Control and Prevention plans
to maintain a rapid and accurate testing system to effective-
ly block and manage the inflow of foreign infectious diseas-
es, such as COVID-19, into the ROK during the quarantine
phase. To this end, the 24-hour laboratory operating system
will be operated 24 hours a day, seven days a week, to facilitate
urgent testing requests, and the test system will be maintained
so that test results can be reported within 6 hours of receiving
the samples to ensure prompt response. In addition, to ensure
the accuracy and reliability of the test results, proficiency as-
sessment conducted by external institutions has been planned,
aiming to maintain the optimal test performance environment
by strengthening the management of reagents, equipment,

and personnel. We also planned to continuously expand the
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capacity to detect identifiable infectious diseases via various
testing and analytical methods to strengthen our surveillance

of infectious disease pathogens being introduced into the ROK.
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ABSTRACT

International mass gatherings pose a significant risk for the rapid spread of infectious diseases due to large-scale population
movements occurring in a short period and limited access to information on potential outbreaks. The Division of Risk
Assessment of the Korea Disease Control and Prevention Agency employs the Epidemic Intelligence from Open Sources (EIOS)
system to detect public health threat signals that could impact Koreans in six countries, including Qatar and neighboring
countries, during the 2022 International Federation of Association Football World Cup, or enter Republic of Korea (ROK)
through visitors. During the surveillance period, the EIOS system collected 18,431 articles related to monitoring the World
Cup. Out of the 11 articles classified as public health threats, only one (0.01%) was determined to potentially impact the ROK
or Koreans in the countries subjected to surveillance. The EIOS system allows for real-time monitoring of mass gatherings and
is particularly useful for international gatherings, especially those hindered by a language barrier. When operating an event-
based surveillance system, it is important to consider various factors such as the possibility and impact of a public health threat
event, the size of the mass gatherings to be monitored, the level of media attention, available resources, and the sensitivity of
the surveillance system. Continuously accumulating experience in operating the EIOS system for international mass gatherings
and sharing knowledge with other countries, researchers, and international organizations that use the system are essential steps

to enhance its efficiency and effectiveness.

Key words: Event-based surveillance; EIOS system; Mass gathering
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Introduction athletes from 32 countries and over 1.4 million tourists from
across the globe attended the event, recording a cumulative at-
The 2022 FIFA World Cup was held in Qatar from tendance of 3.4 million [1,2]. Considering that the population

November 20-December 18, 2022. Approximately 831 of Qatar is 2,909,134 and the population density is relatively
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Key messages
(D What is known previously?

Event-based surveillance is necessary for internation-
al mass-gathering events since they pose risks for the
spread of infectious diseases.

(@ What new information is presented?

Factors to consider when operating an event-based sur-
veillance system include the possibility and impact of a
public health threat event, the size of the mass-gathering
event, the level of media interest, available resources,
and the sensitivity of the surveillance system.

® What are implications?

It is necessary to continuously accumulate experience in
operating the Epidemic Intelligence from Open Source
system for international mass-gathering events and share
knowledge with other stakeholders.

high, the risk of infectious diseases remained a public health
threat [3,4]. According to Qatari media, the Korean Embassy
in Qatar estimated that at least 5,000 Korean would attend the
2022 FIFA World Cup [5].

The COVID-19 pandemic affected attendance at vari-
ous international events, amid concerns of the spread of in-
fectious diseases among visitors and resident populations [4].
Considering that the Tokyo 2021 Summer Olympics and
the Beijing 2022 Winter Olympics were held without specta-
tors, the 2022 FIFA World Cup in Qatar was the first interna-
tional sporting event after the outbreak of coronavirus disease

2019 (COVID-19) where large crowds, including spectators,

gathered [4]. The prevalence of monkeypox (mpox) worldwide
in the second quarter of 2022 raised concerns about the pos-
sible spread of infectious diseases during The FIFA World Cup
Qatar 2022 [4].

At international events where large crowds gather, large-
scale population movements occur in a short period. The ex-
isting indicator-based monitoring system" is a relatively tra-
ditional method to track outbreak patterns of diseases, such as
the size or frequency of outbreaks, by receiving a report of the
occurrence of a specific disease in a form through a medical in-
stitution or public health center. Influenza monitoring systems
operating in the Republic of Korea (ROK) fall under this cat-
egory, and it is difficult to monitor public health hazards using
this system.

Considering that information on infectious disease out-
break is less accessible for participating countries compared to
the host country, an event-based surveillance system using
the means of communication in the international community,
such as mass media monitoring and international health regu-
lation (IHR), is needed.

Many hosting and participating countries in international
sporting events have been conducting event-based surveil-
lance. The World Health Organization (WHO) also uses the
Epidemic Intelligence from Open Sources (EIOS) system to
conduct event-based surveillance at events that attract large
crowds [6-8].

The EIOS system is a collaboration between WHO and

the Joint Research Center of the European Commission to

1) A relatively traditional surveillance system to monitor outbreak patterns of diseases, such as the size or frequency of outbreaks, by receiving a
report of the occurrence of a specific disease in a form through a medical institution or public health center. Influenza monitoring systems operating

in the Republic of Korea fall under this category.

2) A surveillance system to detect signals of events or epidemics that can pose a serious threat to public health from information sources that can
be unstructured or subjective, such as information collected through newspaper articles, reports, social networking sites, and call centers. For
example, checking an article in the media of a neighboring country that reported that the number of inpatients with unknown respiratory diseases

is rapidly increasing.
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strengthen and promote international public health intelli-
gence that conducts event-based surveillance [9]. The artificial
intelligence-based EIOS system collects real-time information
on public health risk factors from mass media, social network-
ing sites, and websites in various languages. The collected ar-
ticles are automatically classified into appropriate categories
within the EIOS system. There are various categories within
the EIOS system such as disease, symptom, natural disaster,
and public health response, which are displayed on the bulletin
board screen according to the settings of the dashboard created
by users (target category, time, place, information source, etc.).

During The FIFA World Cup Qatar 2022, the Director
for Risk Assessment, Director General for Public Health
Emergency Preparedness of the Korea Disease Control and
Prevention Agency (KDCA), used the EIOS system to detect
and respond to public health threat signals that may be intro-
duced into the ROK by visitors or by Koreans residing in six

countries, including Qatar.

Methods

1. Surveillance Period and Target Area

In light of population migration and the incubation period
of major infectious diseases, the Director for Risk Assessment
of the KDCA operated a monitoring system using the EIOS
system for 70 days, beginning October 30, 2022, three weeks
before the opening of The FIFA World Cup Qatar 2022,
and ending January 7, 2023, three weeks after the event. Six
countries were monitored, including the host Qatar as well as
Saudi Arabia, Bahrain, Kuwait, Oman, and the United Arab
Emirates, the neighboring countries where visitors to Qatar

usually stayed during the event.

404

2. EIOS System Dashboard Category Settings

As of October 6, 2022, there were 571 categories in the
EIOS system, of which 182 unrelated to infectious diseases
were excluded from the surveillance. Among the 389 catego-
ries related to infectious diseases, 232 related to domestic legal
infectious diseases, prioritized infectious diseases in Qatar, and
categories related to symptoms requiring surveillance, such
as fever, were included in the surveillance target. Thirty-seven
categories deemed necessary to be monitored, such as new in-
fectious diseases and travel-related infectious diseases, were
included in the surveillance targets. Among the categories re-
lated to infectious diseases, 120 not included in the subject of
surveillance according to the mentioned criteria were reviewed
by the Director for Risk Assessment for each category to decide
whether to be included. Finally, 270 categories were included
in The FIFA World Cup Qatar 2022 dashboard (Figure 1).

3. Operation of the Surveillance System

The FIFA World Cup Qatar 2022 dashboard was set up
by October 27. Seven personnel, including an Epidemiological
Investigation Officer, research officer, and researcher each,
took turns to conduct event-based surveillance using the
EIOS system. During the surveillance process, articles writ-
ten in languages other than Korean or English were translated
into English using translation tools of web browsers such as
Chrome, and the contents were checked. When personnel in
charge of monitoring identified an article suspected of being
a public health threat signal, they first verified the reliability
of the article's contents by comparing it with other articles in
the EIOS system. If the information in the article was deter-
mined to be reliable, the date of publication of the article, risk

factors included, name of the country, source of information,
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Overall categories

(n=571)

Categories not related to infectious diseases
(n=182)

Categories related to
infectious diseases

Categories related to
notifiable disease in the Republic of Korea
or national priority communicable diseases of
Qatar or symptoms

Categories included
based on the context

Categories which
are not sorted

Excluded based on
decisions

(N=119)

Finally included categories
(n=270)

Figure 1. The criteria and process of setting the EIOS board categories

EIOS=Epidemic Intelligence from Open Sources.

category in which the article was included, and summary were
shared within the Director for Risk Assessment, and the re-
port extracted from the EIOS system was stored in the data-
base. If the contents of the article shared with the Director for
Risk Assessment were found to be reliable through secondary
verification using other event-based monitoring methods such
as THRs, a final decision on whether it signaled a public health
threat was reached through discussion within the Director for

Risk Assessment.

4. Evaluation of Detected Signals

The detected signals were shared with relevant division of
the KDCA to prepare for potential public health risks. They
were evaluated in order according to the criteria presented be-
low. If the evaluation results corresponded to criterion 1 or
higher, they were disseminated to officials who needed a re-
sponse within and outside the KDCA.

« Criterion 1. Does the detected signal include the possibility

www.phwr.org Vol 16, No 13, 2023

that Korean staying in the monitored country are exposed to
an infectious disease or that the infectious disease has been
introduced into the ROK? (Yes/No)

« Criterion 2. (If the answer to criterion 1 is “yes”) Does the de-
tected signal include the possibility of infectious disease trans-
mission between Korean staying in the monitored country or
spread in the ROK? (Yes/No)

o Criterion 3. (If the answer to criterion 2 is “yes”) Does the de-
tected signal contain the possibility of having a significant im-
pact on Korean residing in the monitored country or Korean

society? (Yes/No)

Results

From October 30, 2022, to January 7, 2023, 18,431 ar-
ticles were displayed on dashboards created for monitoring
The FIFA World Cup Qatar 2022 within the EIOS system. Of
these, 736 (3.99%) were checked by the personnel in charge
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of monitoring for details, and 17,695 (96.01%) were not veri-
fied because the titles of the articles did not correspond with
the purpose of monitoring. Of the 736 articles evaluated, 725
(3.93%) were discarded because they overlapped with exist-
ing signals or were determined unnecessary to report as sig-
nals during the verification process. Of the 11 articles (0.06%)
classified as public health threat signals, 10 (0.05%) did not
fall under criterion 1 because they did not include the possibil-
ity that Korean residing in the countries subject to surveillance
are exposed to infectious diseases or that diseases are imported
into the ROK. Only one article (0.01%) related to the third
mpox patient in the ROK was deemed as falling under criteri-
on 1 (Table 1).

Overall, 11 articles were identified as public health threat
signals during the World Cup surveillance period, and major
public health risk factors included influenza-like symptoms
for 6 cases, Middle East Respiratory Syndrome (MERS) for
2 cases, mpox for 3 cases, and cholera for 1 case. Categories
containing articles detected as public health threat signals in-
clude influenza-related categories (4 cases), coronavirus (3
cases), mpox (3 cases), FIFA2022 (2 cases), a fever symptom
(2 cases), and MERS (2 cases), pox (2 cases), avian influen-

za (2 cases), vaccination (2 cases), youth (1 case), cholera (1

case), FIFA-2022-location (1 case), and health map (1 case),
among others. The countries mentioned in articles classified
as public health threat signals were Qatar (6 cases), United
Arab Emirates (3 cases), Morocco (3 cases), France (3 cases),
Saudi Arabia (2 cases), Brazil (2 cases), Argentina (2 cases),
Sri Lanka (2 cases), Switzerland (2 cases), the ROK (2 cases),
the Netherlands (1 case), the USA (1 case), Serbia (1 case), the
UK (1 case), Italy (1 case), Indonesia (1 case), China (1 case),
Thailand (1 case), Australia (1 case), and Kuwait (1 case) (Table
2).

Conclusion

The EIOS system collects related articles in real time and al-
lows users to check them, so that information can be evaluated
more quickly than other event-based surveillance systems such
as THRs, where information is shared after internal discussions
or documentation. These characteristics make the system ap-
propriate for large crowd events that require rapid surveillance
over a short period. In addition, as the EIOS system collects ar-
ticles in various languages and displays them on the dashboard,
it is very useful for monitoring various international events

because it even enables examining articles written in Arabic,

Table 1. The articles and signals of public health threats in the EIOS system board for The FIFA World Cup Qatar 2022

Articles

Detected through the EIOS system
Not screened
Screened and discarded”
Screened and reported as signals
- Evaluated as “No~ for criterion 1
- Evaluated as “Yes” for criterion 1
- Evaluated as “Yes” for criterion 2

- Evaluated as “Yes” for criterion 3

Number of articles Proportion (%)
18,431 100
17,695 96.01

725 3.93
11 0.06
10 0.05

1 0.01
0 0.00
0 0.00

EIOS=Epidemic Intelligence from Open Sources. “Articles including duplicated contents or validated as an irrelevant article.
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Table 2. Information on screened signals of public health threats in the EIOS system

6 Nov 30, 2022

7 Dec 6, 2022

8 Dec 9, 2022

9 Dec 15, 2022

10 Dec 17, 2022

11 Dec 17, 2022

Influenza virus
not identified

Influenza virus
not identified

Flu-like
symptoms

Influenza virus
not identified

Influenza virus
not identified

Flu-like
symptoms

Avian influenza,
Coronavirus, FIFA
2022, FIFA-2022-
Places, Influenza
virus not identified

Avian influenza,
Influenza virus not
identified

Coronavirus, Fever

Influenza virus not
identified

Influenza virus not
identified

Coronavirus, FIFA-
2022-Places,
Fever, MERS-CoV,
Vaccination

Qatar, Brazil,
Ttalian, Serbia,
Switzerland

Qatar, Netherlands,
Untied States

Qatar, Switzerland

Qatar, Argentina,
Brazil, France,
Morocco

Qatar, Saudi Arabia,
Australia, France,
Morocco, United
Kingdom

Qatar, Argentina,
France, Morocco

No. Confirmed date Main hazard  Included categories Mentioned countries Summary
1 Nov 4, 2022 Mpox Mpox, Pox United Arab The first case of Mpox in Sri Lanka
Emirates, Sri Lanka (20-year-old man returned from
Dubai, UAE on 1st of November)

2 Nov 15, 2022  Mpox Adolescents, United Arab The first case of Mpox in Sri Lanka
Communicable Emirates, (42—year—old person arrived from
disease, Mpox Indonesia, Sri Dubai on 7th of November)

Lanka, Thailand

3 Nov 16, 2022  Mpox Mpox, Pox United Arab The third case of Mpox in the Republic
Emirates, Republic  of Korea (A patient arrived from the
of Korea UAE on 4th of November)

4 Nov 20, 2022  MERS-CoV MERs, Healthmap Saudi Arabia, The World Health Organization posted

Republic of Korea,  an update on MERS-CoV in Saudi
China Arabia that covers four cases reported
by the country from 29th Dec 2021
to 31st Oct 2022
5 Nov 27, 2022 Cholera Cholera, Vaccination Kuwait Cholera case in Kuwait

(Kuwait citizen who had returned
from a neighboring country)

The flu-like symptoms among at least
three athletes in the Brazilian national
team

A flu outbreak in the Netherlands
national team
(The number of cases is not identified)
A flu outbreak in the Switzerland
national team
(The number of cases is not identified)
The flu-like symptoms among 2
athletes in the France national team

The flu-like symptoms among
cumulative 3 athletes in the France

national team

The flu-like symptoms among
cumulative 5 athletes in the France

national team

EIOS=Epidemic Intelligence from Open Sources.
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which are otherwise difficult to check, unless they are searched
in the corresponding language on portal sites. However, be-
cause reliability may be insufficient depending on the infor-
mation source to be used as a basis for response activities, it is
necessary to use this system complementarily with other event-
based surveillance systems.

During the World Cup surveillance period, 11 public
health threat signals were identified through EIOS. Among
them, 10 that do not fall under evaluation criterion 17, the de-
tected signal includes the possibility that Korean staying in the
monitored country are exposed to an infectious disease or that
the infectious disease is introduced into the ROK, , were shared
with relevant departments within the KDCA to prepare for po-
tential public health threat. As it was introduced into the ROK,
the signal related to the third mpox patient in the ROK who
returned from the United Arab Emirates on November 4 was
a public health threat signal that corresponded to evaluation
criterion 1. However, in the ROK, it had already been disclosed
to the media following the completion of the related response,
so it was determined that disseminating it as an event to stake-
holders who needed a response was pointless, and no further
dissemination was made to officials within and outside the
KDCA.

In the event of a public health threat in the ROK, such as
in the case of the third mpox patient, the surveillance systems
using the EIOS system based on open data may be inferior in
speed and accuracy compared to other event-based surveil-
lance such as medical facility-based surveillance [10]. During
the Tokyo 2020 Olympic and Paralympic surveillance period,
Japan’s National Institute of Infectious Diseases also conducted

surveillance using EIOS for only 69 participating countries,

excluding Japan [7].

To monitor public health risks during The FIFA World
Cup Qatar 2022, the European Center for Disease Prevention
and Control also conducted event-based monitoring of pub-
lic health risks that could affect the World Cup in Qatar and
neighboring countries, as well as participating countries, from
one week before and after the World Cup [11]. Public health
threat signals like outbreaks of flu-like symptoms in the na-
tional teams participating in The FIFA World Cup Qatar
2022, such as Brazil, the Netherlands, Switzerland, and France,
and cholera patients in Kuwait, were identified from the event-
based surveillance system operated by the European Center for
Disease Control and Prevention and the EIOS system operated
by the KDCA. However, information on respiratory symp-
toms in the England and Senegal national teams was available
only by the event-based surveillance system operated by the
European Center for Disease Control and Prevention [11].
Surveillance system reports operated by the European Center
for Disease Control and Prevention included information dis-
closed to the media and those collected from cooperative coun-
tries and organizations, resulting in this discrepancy. As such,
as the EIOS system collects information based on only data
that has been disclosed to the public, it is necessary to collect
undisclosed information through active information exchange
between parties involved in international public health surveil-
lance activities, such as IHRs.

During the 2022 Qatar World Cup surveillance period,
the percentage of public health threat signals detected through
the EIOS system was 0.06% of the total articles displayed on
the dashboard, which was about ten times smaller than the

percentage of public health threat signals (0.6%) detected by

3) The detected signal includes the possibility that Korean staying in the monitored country are exposed to an infectious disease or that the infectious

disease has been introduced into the ROK.
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surveillance using the EIOS system at the National Institute
of Infectious Diseases in Japan during the Tokyo Olympic
and Paralympic surveillance period [7]. At that time, Japan’s
National Institute of Infectious Diseases excluded Japan, the
host country, as a monitoring target. Meanwhile, surveillance
using the EIOS system was conducted for six countries, includ-
ing the host Qatar and neighboring countries. Therefore, it is
estimated that many articles unrelated to public health threat
signals were produced due to the relatively concentrated me-
dia attention on the surveillance target area. The ratio of public
health threat signals to articles on the EIOS system dashboard
was low.

In the event-based surveillance process, if the surveillance
target is expanded by changing the categories, languages, and
regional standards of information collected through the EIOS
system, the probability of detecting public health threat signals
increases, enhancing the sensitivity of the surveillance system,
but the frequency of collecting unrelated articles may also in-
crease. As a result, the number of people and time required
to operate the surveillance system may increase. In the Qatar
World Cup monitoring process, a change in the dashboard
category settings was considered to reduce the number of un-
related articles and increase the ratio of detected public health
threat signals, compared to the number of unrelated articles
displayed on the bulletin board. However, given that the 2022
Qatar World Cup was a large-scale international sporting event
with spectators being physically present for the first time since
the outbreak of COVID-19, and that mpox was spreading
around the world, the sensitivity of the monitoring system had
to be maintained. As the average number of articles displayed
per day was around 260, the dashboard was set up by seven

personnel who took turns monitoring it.

www.phwr.org Vol 16, No 13, 2023

The event-based surveillance system using EIOS should,
therefore, be operated considering the possibility and impact of
a public health threat, size of a large crowd event to be moni-
tored, level of interest of the media, available resources, and
sensitivity of the surveillance system. For example, when there
is a concern about the spread of an infectious disease with a
high fatality rate, such as Ebola, through large-scale events, in-
put resources should be increased to improve sensitivity. In ad-
dition, if the number of countries participating in the World
Cup increases or the event is held in a region where media in-
terest is high and many articles are generated, the surveillance
system’s sensitivity may reduce, or the resources required to
maintain sensitivity may increase.

To operate the event-based surveillance system using the
EIOS more efficiently and effectively, experience and knowl-
edge of operating the system in various environments (scale,
geographic location, epidemic infectious disease) and diverse
positions (host, participating, neighboring countries, etc.) need
to be built up. Accordingly, it is imperative to consistently op-
erate an event-based surveillance system using the EIOS system
in future international large-scale events to accumulate experi-
ence and share knowledge with countries, researchers, and in-

ternational organizations that use a similar system.
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QuickStats

Trends in the Prevalence of Aerobic Physical Activity,
During 2014-2021

The age-standardized prevalence of aerobic physical activity among Korean adults aged 19 years or older has been increas-
ing, from 45.6% in 2020 to 47.9% in 2021. As of 2021, the prevalence of aerobic physical activity was higher in men (50.2%)
than in women (45.4%) (Figure 1); by age group, it was higher in the lower age groups and the highest among individuals in

their 20s (Figure 2).
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Figure 1. Trends in the prevalence of aerobic physical activity, Figure 2. Prevalence of aerobic physical activity by age group,
during 2014-2021 2021

*Prevalence of aerobic physical activity: percentage of people who spent time corresponding to each activity; more than two and a half hours of
moderate-intensive physical activity a week or more than 1 hour and 15 minutes of high-intensity physical activity a week or mixing moderate
and high-intensive physical activity (1 minute of high-intensity is equivalent for 2 minutes of moderate-intensity).

"The mean value in Figure 1 was calculated using the direct standardization method based on a 2005 population projection.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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