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IRl ARES-19(Z 21H9)9 ARl 13 SAE Asl 3 FE2 clSska E45] A B 2w B4l e,
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|29 79 712 3 2219 BT AF 109 % A 49 H) 7R dokE ARS A st AAsHe
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ohelA & 2075 ASIAT. oFAlore] A% 4=(F=,
dE, digt, A7IEE), FEL TIS(EZFL, olgEoh =4,
=, "ok, 294, 2 9el), ok FH(uel A= ot dot
&), FotdE 7=, Autt, HAS), Fotd=7HHE e,

k

www.phwr.org Vol 16, No 29, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

olZHEL), QAoFoHEF
At

F7F A} QA REE 2R AR[5]
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174 % (vaccination) FotaL, 29 A% A
H(resource), Z3H= o] Z(morbidity) 0.2 W04 2519
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A5 & Hgich. o8& (vaccination)©] i

B527|1%0 ugt ZF yeto A F9 A ®5E Agsie] ® 3 ot A BOJAE APl ytofA WA AE 34 9 H
3} % 40 Al on FolA HRHT e AX iRt FRQY/FH, AQW/ABE, Y, AP ek
BE5E 59 A5 nj=o] 49 GARE, u]Adat, ol
1. Subwger 220 2 32149 9o A X 5 AFASS Ao R AASH A E W T1of wE A4S
& = A AAISHIL AJTHE 3)
L 26 Zjo] F21}H9 Fo ARE W] ToIYS 1) Fujo] A=
EE R <P 16
27 13 Adgeo] vhe] 277t MY FEEEE HEET 9lom
B S ° BHORE o B/ AFS MiFOR FRU0 YL
&7 EE o4 42 3
RIS 36 HE5h7] gt HA g-go] AFEHL ek FyolARt TE
TE A 17 31 e AEEQ 49, B AA FAE, AdA = A%
A 116
=9l A o gt o E Sy, ey i #E] B, o2
22 U9 219 WX E AE A3}
L2t X|&E 74
B ot= o= o= FHLIC} oA =Hots
A3 ]2 (206) 12 (46.2) 4 (15.4) 12 (46.2) 11 (42.3) 7 (26.9) 9 (34.6)
g HA(16) 10 (62.5) 2 (12.5) 4 (25.0) 6 (37.5) 6 (37.5) 3 (18.8)
=4 (13) 6 (46.2) 1(7.7) 2 (15.4) 4 (30.8) - 1(7.7)
B2 EE A 27 (5) 4 (80.0) - - - - -
HAEA B AZ; A (3) 3 (100.0) 1(33.3) - - - -
A =H3E (36) 21 (58.3) 6(16.7) 18 (50.0) 10 (27.8) 9 (25.0) 6(16.7)
T2 A9 17 12 (70.6) - 1(5.9) - 1(5.9) -
A 116 65 (56.5) 14 (12.2) 37 (32.2) 31 (27.0) 23 (20.0) 19 (16.5)
&9 7§ (%). -, not available.
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N9 2T AR 4
SN ALuAR B B4 B
5 UAHE /A5 E
W3 AZAPE A A 5
QAR WAl H )

[
WASFE 5H WA /04 W A% E)

164] o3 WAl HSE

g XEH ot=* S5 A= Li2tE
A AL FHEEA, 335, £2) A e
A&gY AA 2 (Antigen Rapid Test/Nucleic Acid A F=, AZIEE, v|=, dvt=
Amplification Test)
AL FEE O Horg, AZtxE, divta, 5%, ZgA,
294, v, olgElof, ke =9jo], =
o] HAL vl& O IFA u=
- E484K 9 L452R ¥ol7} 4&5A o2 A v&(ZF2)
- DEL69/70, K417N, S371L-$373P E+= Q493R Ho| &
3 7HA ol A& E HAA HR(ZFD)
- QUAE HEEGFS)
- ¥F Hle SR )
23 A F FHE A ZFA
St A A 2H] A s AU, =Y, ZgA, S5, olEEo
o, Bebd, o AVtxe, wAdE
3 Surveillance S &3l 22 & B7EE
QR ZE 55 3+ S
ol 5% HlolE(371H) A, HA =
A A A A4 Y&, FEARE
A2 19 4] HFA FAME
Aqd Avp/ =2 2 oF, Myt mERE
A = 2] 9 A Al e A 5 e, #E2HE, S, A7HEE
A} A 714z B A7rEE
A A A} 4 B7IEE
AR = A% =
A 55 d% =, oo}, F=
4534 B g W E2 £8 =

Ob>D>DDP>PxOPOO0OO0OO0OO0OO0O0O0O0OXxXxOP>DP>OOO X

tpo]elo}, Qi

ul, 5%, v 59, Bet

o5

*O: BMALB), x: vlAgAE, A vl

B @Y, 34

’ L

BEIA G 4B B9,

HAAE =, FAISO tiet FEIAF vl AR WAIHS A

upaz Pulg 5 BESL At

o 4
ol o] gt 8t 5, A

g, 15 784 5ol Ao 24 o2t A xS0l HsiA=
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4. 0|23} Ao sigEE= AR 9 et

Zu/7x PNE=L] gh=* Li2tH

ol FEU9 YA 2t 5 SR A9, 2 E(ECMO) S
B B 5 YA TR QY FUA/ASR)
9] 49 A 2 o s
QLA 5, WAL 5, FZUA & AR 5 O 9% dobg ol2dlEy, ArlEe, Wnta, 55,

s, A, EUE, ofgelol, WA,
HolAgol, =, Bepd, d&

ofmlY T JYA x  Hobg AZIEE, Ayt ojg o}
AL 51 21984 % intensive care unit °|-&-&, x  mE
invasive mechanical ventilation °]-& H|-&
QUAE ASFE O EE20/M%
WPAE A 5, AR S A TS
/\]_qu]- WAl A ALE) X 32 Yk

A B ol E/YY SE&E O AZEE "%
Ak O dolxe}
A ABAZE A4 AFLE A s 5 I
AANE A1 x  FARE
B4 kA 3FHED) o w2
vhA S AAE (LA S/ BB/ 4 ) o e
34 vhaz o L Pl 5 5 o ge
ECMO F3+d% o =
WA A H7)E& O w4s=

*Or BANAB), x: HAYAE, AL HIB7.

2. M&l- ZHN Y SASE X|E ZE At g & QUEHI2) SR TR 28 27HET 2ol A, o

oo A B AAE X FEAL A, AT
WE L HopEo] U A u)g, ARE, WA HEE

oIt} Wn}E0) A9 A1, 4], BA

Y
ki

< THSHL
T oA 221971 iRl 4
SFRATHO). = ejoM= Z2U199 B E HE7F AlSFol

ol

ol

Qe AA] QLo AL it WAA Aol Agsgon
o WA AANL Fof A% oY B R1E H

S A0 vl=AE A=

i
il
)

978

P 22 F8 AFsATY S w2t $AE HASHH
SAMNE LA P 219 A AR I9F SEAR
AFAE FH SLAYA AR - AN BRAAE A7gsto
FHS| & SFATH13].

Ao = YeEPHTHIG6L &Y
AHoZ AU HFS AHEote WHH[17,18], FHolA=
Cori HEZ °]&% £ AEsteleH(10]
ol9of ke 2| & Hgolu[19] A 71HF B[

g3l FIRINASE ABAAT. T FAAGAA

AR AP ALA] =
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3. 7L tHA|E E Hot 3 H|w Za}
387 LR Il HARE 450 et B7HE <

O 7MY 2 9UE U2 HAEEE TR

Aot=d ol FEEME 5
7AAe] das] BRItHIH 1). 3879 AR E B7}of gt
AIE 2ofste] FF WA EE Azto] WAt v A2
| AE oA A, Al T AR F 37HA

7F A A= ofof it EJE, FE A1S S tH-SStaL v
st7] 91%t Al A RS HESNA Z2U19 FE9E oY 2
25 91 AR ES e A 1 TH7F D] sit

F2UY19 AR EA FasHA e sfof st ALY

< S84 F2olHL & 4 Stk Z8A4 S A= Al
2t AaE RN A RET Ges] JRE Bl A
& HoiA, HolEE st AlZssta AHEAHS] 240
B ARE HIE 7hEste] 238 & 4 Qe HekE dARE
(Interactive dashboard)2 A&t T a7} AeH21,22]. H4
SHolAE tdet R39 AREAE Ejsto] s AR E

o] F2 $2AE 9ol FiL AR TR ATHLH 2).
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5. AR E A 313 A (FE)

HS XE & U2 A HALZE 38

* Count, ratio, proportion, rate 52| AL §&s] Al-&
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Comparing International Computing Systems of COVID-19 Core
Indicators and Measures to Improve Usability
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'Department of Public Health Sciences, Graduate School of Public Health, Seoul National University, Seoul, Korea
’Department of Medicine, Seoul National University College of Medicine, Seoul, Korea

ABSTRACT

For effective pandemic control of coronavirus disease 2019 (COVID-19), production and management of relevant indicators
to predict and analyze epidemic patterns, development and evaluation of dashboards that visually represent data have not yet
been achieved. In this study, we utilized medical quality assessment methods to review key COVID-19 prevention indicators
and evaluated both domestic and international dashboards in terms of usability. Most countries provide major prevention
indicators focusing on COVID-19 incidence and hospital bed-related indicators. In Republic of Korea (ROK), a significant
number of management indicators are also provided, but there is a shortage of publicly available indicators for specific targets
and time periods. Therefore, it is necessary to develop indicators that encompass various infection and socio-economic
vulnerability factors and to develop estimation models that can reflect the characteristics of infection in ROK through policy
development and the utilization of these indicators. Interactive dashboards are the most useful in the COVID-19 pandemic
situation. The interactive dashboards enable data management and processing, provide information to users at their view point,
and implement appropriate visual elements. In addition, dashboard improvements that consider the use of clear indicators, easy

accessibility, and information placement readability are needed.

Key words: COVID-19; Prevention indicators; Dashboards; Actionability
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Introduction

In December 2019, the first cases of coronavirus disease
2019 (COVID-19) were confirmed in Wuhan, China, and on
January 20, 2022, the first case was confirmed in the Republic
of Korea (ROK), which was an imported confirmed case [1].
As of February 7, 2023, the incidence rate of COVID-19 in the
ROK was 31.22 per 100,000 (cumulative case: 30,279,381,
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daily: 16,120), and the death rate was 0.02.

Worldwide announced various response indicators to
monitor the spread of COVID-19 and prepare effective re-
sponse measures. The Centers for Disease Control and
Prevention publishes a weekly report on key indicators and
provides map-based information on all indicators [2]. On
the main page, it provides basic epidemiological informa-

tion, which includes occurrence status and trends (daily cases,
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Key messages
(D What is known previously?

To monitor and respond to the COVID-19 pandemic,
many prevention indicators have been publicly disclosed
in Republic of Korea (ROK), and dashboards have been
developed and posted.

@ What new information is presented?

Under ROK's COVID-19 response strategy, many in-
dicators are managed, but some are not publicly dis-
closed. To facilitate policy decision-making and behav-
ioral changes, a dashboard with actionability needs to be
developed.

® What are implications?

The need for timely disclosure of appropriate prevention
indicators for managing and responding to emerging in-
fectious diseases was confirmed. We have developed im-
provements using dashboard usability assessment tool.

deaths, new hospitalizations, and vaccination) and cumulative
status (total numbers of confirmed cases, deaths, hospitaliza-
tions, etc.), and response indicators can be compared between
communities by providing local community-based data (state/
county). In addition, various types of indicators, besides key
indicators, are available for download to suit the user’s needs.
On its main page, Health Canada provides data on the occur-
rence status of COVID-19, the health authority’s prevention
and management strategies, status and safety of vaccination,
and travel information [3]. The Canadian department provides
an Al-based virtual assistant to help vulnerable groups navi-
gate the website, and raw data related to response indicators
can be easily downloaded. France’s Ministry of Social Affairs
and Health publishes reports according to monitor the spread

of COVID-19 using key response indicators and provides

www.phwr.org Vol 16, No 29, 2023

infographics to help citizens understand the information, along
with weekly fluctuations in indicators.

Since the outbreak of the COVID-19 pandemic, there has
been progress in the use of a dashboard as a visual tool for
communicating COVID-19 data. A study of 158 dashboards
in 53 countries found that only 20 dashboards had high levels
of actionability [4], including those of the United States (US)
Covid Act Now, HowsMyFlattening, Denmark, France, Spain,
New Zealand, The New York Times, ABC News, and the
United Kingdom (UK) National Health Service (NHS). The
features of these actionable dashboards are as follows: First, the
dashboards clearly understand what information is necessary
for users. Second, these provide various indicators promptly.
Third, these clearly state the calculation evidence and limita-
tions of indicators. Fourth, these provide time-series data and
the impact of policies. Fifth, these provide geographical infor-
mation. Sixth, these provide data that can be reorganized ac-
cording to demographic, socioeconomic, and geographical cri-
teria. Seventh, these assistance in better understanding of data
by providing visualized material and explanations.

To monitor the spread of COVID-19 and take effective
actions, the Korea Disease Control and Prevention Agency
(KDCA) assesses COVID-19 risk based on various data, such
as the status of healthcare and response, occurrence status of
confirmed cases, and status of vaccination, and releases weekly
briefings on the results of pandemic monitoring. In the ROK,
the dashboards are currently provided by the KDCA, Statistics
Korea, municipal and provincial centers for infectious disease
control and prevention, cities, counties, and districts.

This study examined key indicators in the websites and in-
ternal reports published by health authorities of major coun-

tries to compare key indicators and production systems in
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terms of response policy and public health disaster response.
Moreover, dashboards which had highly actionable features in

the ROK and other countries were assessed and compared.

Methods

1. Subjects

Twenty countries from six continents (Africa, America,
Antarctica, Asia, Australia/Oceania, and Europe) were select-
ed to efficiently compare ROK’s COVID-19-related response
indicators and production system to those of other coun-
tries. The subjects were four Asian countries (China, Japan,
Taiwan, and Singapore), seven European countries (France,
Italy, Germany, the UK, Denmark, Sweden, and Norway),
two African countries (Nigeria and South Africa), three North
American countries (the US, Canada, and Mexico), two South
American countries (Brazil and Argentina), and two Oceanian
countries (Australia and New Zealand).

The dashboards of the UK NHS [5], the US Covid
ActNow [6], KDCA [7], and Gyeonggi Province’s Centers for
Infectious Disease Control and Prevention [8] were selected

for assessment.

2. Study Methods

A seven-day investigation was conducted from February
15 to 21, 2022, by examining COVID-19 response indica-
tors in the websites and reports of the countries. Using the
Donabedian model that measures the quality of care, common
indicators and differentiated indicators were classified into re-
sult (morbidity), process (test, trace, isolate, quarantine, and
vaccination), and structure (resource). In addition, by com-

paring to the first draft of this investigation, indicators were
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translated into Korean, and the investigation results (indica-
tor, dashboard, and features) were organized into a table to
examine the differences in COVID-19 indicators between the
countries.

The websites and internal reports published by healthcare
departments and agencies were used to examine the indicators
related to the socioeconomic impacts of COVID-19. The re-
production number was examined as a statistical indicator to
predict the infection and spread of COVID-19.

Ivankovi¢ et al. [4] listed and examined various factors
of dashboards and rated the actionability of dashboards on
a score of 1 to 5. The assessment elements are as follows: 1)
What information is provided (epidemiological information,
infectious disease management information, healthcare system
management information, socioeconomic implications, etc.),
2) Whether the type of user is specified and customized infor-
mation is provided for each user, 3) Whether the data source
is specified, 4) Whether the time interval can be adjusted for
analysis, 5) Whether the information is provided by spatial
or geographical range, 6) Type and level of visualized data, 7)
Whether an interpretation is provided for ease of understand-
ing, 8) Whether the dashboard is interactive, and 9) Whether
meta-data are provided. This study classified the seven features
of actionable dashboards and the assessment elements of ac-
tionability according to six factors: 1) Diversity of indicators,
2) Presence of unnecessary information, 3) Layman’s under-
standing, 4) Level of visualization, 5) Data reliability, and 6)
Utilization and coordination with policy. A panel of 38 public
health and healthcare information experts consisting of profes-
sors, researchers, and journalists rated dashboards of the ROK
and other countries on a score of 1 to 5 and opined on the ad-

vantages and disadvantages of each dashboard.
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3. Analysis Method

This study compared the collected COVID-19 and Korean
indicators and summarized the features according to each clas-
sification and examined the indicators that were published only
in the ROK and those that were not. In addition, this study in-
vestigated socioeconomic and statistical indicators to analyze
problems and suggest improvement measures.

The results of an examination of the six dashboards from
the ROK and other countries were scored and then compared.
The advantages and disadvantages suggested by the 38 experts
were classified into “considerations for indicator,” “consid-
erations for development,” and “considerations for visualiza-

tion,” which were then categorized according to type of users.

Results

1. Results of Examining the COVID-19 Indicators

Among the major COVID-19 indicators of the ROK and
other countries, 115 indicators were examined and classified
into three criteria—process, structure, and result—according
to the Donabedian model (Table 1). Specifically, the process

was classified into test, trace, isolate (patient/confirmed case),

quarantine (contact/suspect), and vaccination. The structure
and result corresponded to resource and morbidity, respec-
tively. Indicators with the same name or similar meaning were
classified into the same group. Among the 20 countries ex-
amined, five have been selected and summarized in Table 2,
and according to the classification criteria, each country’s rates
are presented. Most of the countries published COVID-19 re-
sponse indicators such as occurrence status (new and cumula-
tive number/sex/age), number of hospitalizations (daily/week-
ly/cumulative), number of inpatients (daily/cumulative), num-
ber of severe cases (daily/cumulative), and number of deaths

(within 28 days after confirmation/daily/cumulative/medical

Table 1. COVID-19 prevention indicators classified accord-
ing to the Donabedian framework
Type Number of indicators
Outcome  Morbidity 26
Process Test 16
Trace 13
Isolate 5
Quarantine
Vaccination 36
Structure Resource 17
Total 116

Table 2. Comparison of prevention indicators in major countries both domestic and international
Number of indicators by country

Type South Korea Japan United States Canada France South Africa
Outcome  Morbidity (26) 12 (46.2) 4 (15.4) 12 (46.2) 11 (42.3) 7 (26.9) 9 (34.6)
Process Test (16) 10 (62.5) 2(12.5) 4(25.0) 6 (37.5) 6(37.5) 3(18.8)

Trace (13) 6 (46.2) 1(7.7) 2 (15.4) 4(30.8) - 1(7.7)

Isolate (5) 4 (80.0) - - - - -

Quarantine (3) 3 (100.0) 1(33.3) - - - -

Vaccination (36) 21 (58.3) 6 (16.7) 18 (50.0) 10 (27.8) 9(25.0) 6 (16.7)
Structure  Resource (17) 12 (70.6) - 1(5.9) - 1 (5.9 -
Total 116 65 (56.5) 14 (12.2) 37 (32.2) 31 (27.0) 23 (20.0) 19 (16.5)
Values are presented as number (%). -, not available.

www.phwr.org Vol 16, No 29, 2023
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certificate of diagnosis/region/sex/age) (Table 2).

According to the classification criteria, Tables 3 and 4
show each country’s major indicators and whether these were
published in the ROK as well. For the indicators of the re-
sult (morbidity), the US provided specific information related
to healthcare services such as the number of hospitalizations
among medical personnel, number of patients who required
oxygen, number of pregnancies (vulnerable group), and num-
ber of confirmed cases and deaths in correctional institutions.
For the indicators regarding test, Canada reported the test pos-
itivity rate (airplane/land transport) according to vaccination
group. France published the positivity rate among serological
tests. For indicators regarding traceability, Singapore reported
the number of confirmed cases detected through surveillance.
Australia, Canada, and New Zealand provided the regional
spread and exposure routes per day/cumulative/race. For the
indicators regarding vaccination, many of the countries pro-
vided the number of vaccinations and vaccination rate in vari-
ous classifications such as daily/cumulative, region/race, sex,
and vulnerable group. The US provided and visualized specific
indicators regarding vulnerable groups such as pregnant wom-
en, minors, and persons with disabilities (Table 3).

Compared to COVID-19 indicators of other countries,
the ROK also published many of the indicators daily and
weekly and utilized them based on various statistics to man-
age COVID-19 in terms of policymaking. The indicators that
were published only by the ROK were the positivity rate of
serological tests, status of home treatment, history of vaccina-
tion in foreign confirmed cases, rate of confirmed cases among
isolated cases, ECMO status, public purchase of masks, and so
on. Some indicators such as the number of patients per medi-

cal personnel, number of reinfected cases, test positivity rate
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among vulnerable groups, number of deaths post-vaccination,
vaccination efficacy were not published by the ROK. However,
some of these indicators were discontinued or no longer pub-
licly available according to the pandemic phase and response
policy change. The availability of the indicators is subject to

change depending on the search period.

2. Results of Examining Socioeconomic and

Statistical Indicators

The socioeconomic indicators published by other countries
were the rates of confirmed cases, deaths, vaccination rates,
etc., according to region, population group, and vulnerable
group. Denmark reported the impact of COVID-19 on indus-
try, consumption, the labor market, transportation, and trade
[9]. Overseas studies have been conducted on the changes in
behavior according to COVID-19-related information pro-
vided. In India, it was found that a large-scale messaging cam-
paign helped change people’s behaviors, thus increasing the
reporting of suspected cases and reducing travel between vil-
lages [10]. In the US, text messages based on race were found
to affect COVID-19-related knowledge and behavior, which
reduced the gap in COVID-19-related knowledge [11].

In the ROK, Statistics Korea’s report on people’s quality of
life showed the direct and indirect impacts of COVID-19 on
society and the economy [12]. In addition, as with most of the
major countries, the ROK collected statistics according to key
demographic characteristics such as sex and age. The Korean
Statistics Research Institute conducted a study on indicators
of social and economic impacts of COVID-19 and reported a
comprehensive system [13].

To measure statistical indicators, the reproduction num-

ber was examined. Compared to other countries, the ROK
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Table 3. Detailed comparison of countries based on key indicators corresponding to test, trace, isolate, quarantine and vaccination

Process Name of indicators South Korea* List of countries
Test Positivity rates of travellers entering Canada (Total/air/Land) A Canada
Total Reportable ART (Antigen Rapid Test) Swabs Tested/ A United Kingdom (UK), Singapore,
COVID-19 Laboratory Testing (ART/Nucleic Acid United States, Denmark
Amplification Test)
Positivity rate O South Africa, Singapore, Denmark,
Australia, France, Sweden, Canada,
Italy, Norway, UK
Number and percentage of each variants O France, United States (US)
- Proportion of tests with the presence of the E484K
mutation (France)
- Proportion of tests with the presence of one or more of
the following mutations: DEL69/70, K417N, S371L-
S373P or Q493R (France)
- Omicron detection rate (Korea)
- Estimates of Weighted Proportions of Variants (US)
Seroprevalence of COVID-19 A France
Wastewater-based epidemiology for SARS-COV-2 A United States, Canada, Germany,
France, China, Italy, Japan, Brazil,
Australia, Singapore, New Zealand
Trace Respiratory pathogens surveillance report X Singapore
Number of QR code registration O None
Mobility increase rate of population O Canada, Mexico
Outbreak status of mass infection (@) Japan, New Zealand
Number of probable cases A New Zealand
Community transmission A Australia, Canada, New Zealand
Isolate Location of active cases (self isolation/isolation complete/ @) Taiwan, New Zealand, China,
managed isolation/new case processing/hospital/other) Singapore
Stay home notices X Singapore
Completed isolation (@) Singapore
Status of home treatment @) None
Status of severe illness during hospitalization O Germany, Italy, China
Quarantine Management fraction within the quarantine O None
Number of passengers tests (Inbound, Outbound) @) Nigeria, Japan
Status of confirmed cases among overseas immigration O None
quarantine exemptions
Vaccination Total number of doses administered/Primary series O All 20 countries
vaccination take up by population in absolute numbers
Total number of individuals vaccinated by manufacturer O South Africa, United States, France
COVID-19 vaccination among pregnant people A United States
Vaccination against foreign confirmed patients @) None
Trends in behavioral indicators by vaccination status and X United States
intent
Total adverse event following immunization report A Canada
Vaccination coverage rate of residents in nursing homes A France
and long-term care facilities
COVID-19 vaccine delivered by vaccine type A United States, Australia, Canada,
Germany, Brazil
Percentage of total population >16 years old vaccinated O Australia

*O: Provide, x: Not produce, A: Not provided to public.
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Table 4. Detailed comparison of key indicators corresponding to morbidity and resources
%g:sgtﬂi/ Name of indicators South Korea* List of countries
Morbidity =~ Pregnant Women with COVID-19 Admitted to the X United States
intensive care unit (ICU), Who Required Invasive
Ventilation, or Who Required ECMO
Number of confirmed cases imported from abroad (@) None
Number of COVID-19 patients admitted to hospital, @) United Kingdom (UK), South Africa,
count of COVID-19 patients in mechanical Argentina, Singapore, Denmark, Australia,
ventilation beds, number of deaths France, Canada, New Zealand, Italy, Mexico,
Nigeria, Germany, Brazil, Japan
Current healthcare workers admitted X South Africa, Singapore, Canada, Italy
Admissions into ICU and Discharges from ICU, X United States
invasive mechanical ventilation admission among
hospitalized COVID-19 patients (%)
Omicron perjury rate @) All 20 countries
Confirmed COVID-19 cases in US correctional and A United States
detention facilities
Vaccination status: deaths X Australia, Canada
Resource Beds Occupancy Rate/Percentage of Admissions (@) Singapore, United States
Number of labs O Nigeria
Tests conducted by Pillar A UK
Testing kits in stock X New Zealand
Public Mask Supply (@) None
Mask production trend (health/droplet blocking/ O None
surgery)
Trends in public mask purchase volume and number O None
of buyers
ECMO Weekly Status @) None
Wastage of vaccine stock O New Zealand
*O: Provide, x: Not produce, A! Not provided to public.

also reported this indicator regularly and suggested method-
ologies for estimating the number [14,15]. Despite specific
interpretations of reproduction numbers for monitoring the
spreading pattern of COVID-19, there was no information re-
garding the policymaking manual [16]. In addition, whereas
most of the countries used independently developed models
[17,18], the ROK used the Cori methodology to estimate re-
production numbers [16] and employed mathematical models
[19] and the agent-based model [20]. However, manuals on

the utilization of reproduction numbers were not published,
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which is a limitation of this study. Therefore, as other coun-
tries’ cases showed, the ROK should develop an estimation
model based on the characteristics of infection in the ROK and
suggest information such as detailed interpretation and policy

development.

3. Results of Comparing Dashboards
A panel of 38 experts investigated four dashboards and
ranked the UK NHS’s dashboard highest. For the KDCA’s

dashboard, data reliability was highly scored. As visualization
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and layman’s understanding were poorly scored, these items developing a dashboard into “indicators provided,” “interface
should be improved (Figure 1). To summarize the results from development,” and “matters related to visualization” (Table 5).

examining the dashboards, we categorized considerations for

Survey results on domestic and international dashboards (n=38)

[ Department of Health and Social Care (UK) Il KCDA (KOR)

50- [ Covid ActNow (USA) [ GIDCC (KOR)

4.5

3.5 1
3.0 1
2.5
2.0
1.5 4
1.0 4
0.5 1

O T T T T T 1
Diversity Unnecessary Understanding Visualization Data Policy utilization
of indicators  information for non-experts reliability and linkage

Figure 1. Survey results on opinions of domestic and international dashboards

Table 5. Considerations for common development of four dashboards

Considerations for indicators (common for 4 dashboards)

* Use indicator metric clearly, such as Count, Ratio, Proportion

* Place Appropriate Metrics Front and Center (Vaccination Rate, Bed Occupancy Rate, etc.)
* Need to present stable metrics like moving averages

* Need to provide risk indicators based on demographics

* Clarify the definitions of indicator terms

Considerations for development (common for 4 dashboards)

* Need to be light and fast

* Provide raw data in formats such as comma seperated values, JavaScript object notation, etc.

* Provide categorization tools (data filtering capabilities) that can be viewed by gender, age, and region

* Structuring of links to boards or additional information

* Accessibility and menu identification should be good on mobile devices

* The number of operations should be minimized (applies to boards, maps, and data searches)

* Only important information should be visualized, and additional or original data should be provided separately, but it
should be easy to locate where it is

* Provide user manual for how to use dashboard (classification tools and interactive map)

* Provide application programming interface

Considerations for visualization (common for 4 dashboards)

* Provide map

* Provide information on visual cues (such as legends, meanings of colors)
* Avoid using dual-axis graph

* Specification of graph components (x-axis title, y-axis title)

* Provide a chart that shows long-term trends

* Provide interactive elements
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Citizen Journalist

Policy maker Researcher

- Intuitive visualization

- Simplicity

- Provide long-term trends

- Provide regional information
- Provide guidelines

- Ensuring reliability (specify the original
data producing organization, using
clear terminology)

- Visualization for business reporting

- Population-based data query
function for policy implementation
target selection

- Provide guidelines

- Clearly disclose the formula for
calculating indicators

- Provide original data with various
extensions that contain detailed
information as much as possible

High accessibility for users

High usability for users

Figure 2. Characteristics of dashboards needed by user type

Conclusion

Compared to COVID-19 response indicators in oth-
er countries, the ROK also published most of the indicators
regularly. However, it is necessary to provide essential indi-
cators and supplementary indicators to effectively manage
COVID-19 and prevent the spread of infection. Moreover,
new indicators should be developed and published promptly to
mitigate the threat from a new infectious disease.

Factors that should be considered important for the
COVID-19 dashboard are actionability and accessibility. To
ensure high actionability, instead of a dashboard as a visual
communication tool for information, an interactive dashboard
should be developed to manage and visualize data and have us-
ers process data and obtain results [21,22]. When it comes to
accessibility, various types of users should be considered when

developing a dashboard (Figure 2).
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Ophthalmologic Sentinel Surveillance Results, 2013-2022

Yejin Seo, Inho Kim, Jeongok Cha, Seulki Kang, Jin Gwack*

Division of Infectious Control, Bureau of Infectious Disease Policy, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Korea Disease Control and Prevention Agency has been operating an Ophthalmologic Sentinel Surveillance System since
August 2003 to monitor the epidemic of epidemic keratoconjunctivitis (EKC) and acute hemorrhagic conjunctivitis (AHC),
both of which are highly contagious eye diseases. From 36 weeks in 2013 to 53 weeks in 2022, the surveillance results showed
a significant decrease in the average annual number of suspected cases of EKC, from 22.5 cases per 1,000 outpatients in 2018
to 4.0 in 2022. In particular, EKC showed a seasonal increase during the summer, peaking in August and September. Despite
a significant decrease in suspected cases from 2020 to 2022, the seasonal epidemic pattern remained similar to previous
years. Furthermore, the peak rate has decreased each year since 2016 (49.7 cases), but increased again in 2022 (9.0 cases).
Contrastingly, suspected cases of AHC remained consistently low compared to EKC, without any seasonal epidemic pattern.
Both diseases were most reported in the age group 0-6 years, with a significant decrease observed in all age groups after
2020, maintaining lower levels compared to pre-coronavirus disease 2019 (COVID-19) years. This decline is likely attributed
to the implementation of COVID-19 control measures such as social distancing. However, as COVID-19-related measures
have been gradually lifted, it is anticipated that the occurrence will gradually increase to pre-pandemic levels, emphasizing the

importance of continuous monitoring.

Key words: Epidemic keratoconjunctivitis; Acute hemorrhagic conjunctivitis; Sentinel surveillance system
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Introduction

Epidemic keratoconjunctivitis (EKC), caused by adenovi-
rus, and acute hemorrhagic conjunctivitis (AHC), caused by
enterovirus 70 and coxsackievirus A24 variant, are common
ophthalmologic diseases. While the causative pathogens are
primarily transmitted through direct contact, they can be trans-

mitted through objects as well [1]. EKC and AHC are highly

998

contagious [2].

In 2002, a large-scale outbreak of AHC caused by cox-
sackievirus A24 variant infection occurred, resulting in clo-
sures of 15% of all schools nationwide between August and
September [3]; this incident highlighted the need to establish
a surveillance system for infectious diseases. Subsequently, the
Ophthalmologic Sentinel Surveillance System has jointly been

operated by the Korean Ophthalmologists Association, Korean
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Key messages
(D What is known previously?

The Ophthalmologic Sentinel Surveillance System has
been operated since August 2003, and epidemic kerato-
conjunctivitis and acute hemorrhagic conjunctivitis are
not notifiable infectious diseases and are monitored by a
complementary surveillance system.

(@ What new information is presented?

Epidemic keratoconjunctivitis showed a seasonal in-
crease during the summer, reaching its peak in August
and September. After the coronavirus disease 19
(COVID-19) pandemic, the number of suspected cases
decreased significantly, but a similar seasonal epidemic
pattern was observed.

® What are implications?

With the easing of COVID-19-related measures, it is
necessary to continue to monitor ophthalmic infectious
diseases as they are expected to gradually increase to pre-
pandemic levels.

Ophthalmological Society, and Korea Disease Control and
Prevention Agency (KDCA) since August 2003 for the pur-
pose of early detection of epidemic. However, EKC and AHC
are not notifiable diseases, this surveillance system operates as a
complementary surveillance system. Since the setting up of the
surveillance system, 80-93 clinics nationwide have been par-
ticipating annually; as of December 2022, 85 clinics nation-
wide have participated.

The Ophthalmologic Sentinel Surveillance System is oper-
ated by designating clinics with ophthalmology departments as
sentinel surveillance sites that report the weekly cases of clini-
cally suspected EKC and AHC to the KDCA. Results of the sur-
veillance are published publicly every week through the Public
Health Weekly Report on the KDCA website (www.phwr.org)

www.phwr.org Vol 16, No 29, 2023

and the Weekly Sentinel Surveillance Report on the Infectious
Diseases website (npt.kdca.go.kr).

In this report, we summarize the results of the 10-year sur-
veillance by the Ophthalmologic Sentinel Surveillance System
from week 36 of 2013 (September 1 to 7) to week 53 of 2022

(December 25 to 31) and describe changes in trends.

Methods

The sentinel surveillance clinics reported the total num-
ber of outpatients from Sunday to Saturday of the previous
week and the number of clinically suspected cases of EKC
and AHC according to the diagnostic criteria for reporting
Ophthalmologic Infectious Disease Management Guidelines
via website (Disease-Health Integrated Management System:
https://is.kdca.go.kr) or Fax by the following Tuesday after cat-
egorizing data by age group (0-06, 7-19, and >20 years).

This article compares and analyses the trends and chang-
es in cases of clinically suspected EKC and AHC based on
10 years of sentinel surveillance data from week 36 of 2013

(September 1-7) to week 53 of 2022 (December 25-31).

Results

1. EKC Surveillance

The average annual number of suspected cases of EKC
continuously decreased every year after peaking at 22.5 per
1,000 outpatients in 2018. A clear decreasing pattern was seen
during the coronavirus disease 19 (COVID-19) pandemic
(2020 to 2021) followed by the lowest rate since implemen-
tation of the surveillance system with 4.0 per 1,000 outpa-

tients in 2022 (Table 1). In addition, from February 2020,
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Table 1. The average number of the clinically suspected epidemic keratoconjunctivitis cases per 1,000 outpatients from week

36, 2013 to 2022

Age (yr) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
All 29.1 17.9 18.7 21.3 19.8 22.5 15.4 7.3 4.2 4.0
0-6 94.0 42.0 68.7 71.2 63.0 74.5 48.2 15.8 7.9 9.3
7-19 56.4 23.8 28.9 35.1 32.2 39.6 26.6 10.4 6.0 6.6
=20 23.0 15.5 14.8 16.8 16.2 17.8 12.9 6.7 3.9 3.6

Values are presented as number only.
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Figure 1. Trends in clinically suspected epidemic keratoconjunctivitis (EKC) cases per 1,000 outpatients from week 36, 2013 to
2022
(A) Weekly trend. Week 53 was only counted in 2016 and 2022. (B) Annual trend. The week showing the highest value for each year and the

value are indicated.

the number of suspected cases of EKC began to decrease due 1A). EKC occurred annually and peaked during August or
to the impact of COVID-19, and the rate remained at a lower September following a gradual increase in spring and surge in

level from 2020 to 2022 compared with previous years (Figure summer; since 2020, it has decreased significantly compared
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to the previous year but has shown a similar seasonal pattern
of increase (Figure 1A). The peak showed an annually decreas-
ing pattern until 2021 after the highest rate of 49.7 per 1,000
outpatients in week 38 of 2016, but this was slightly higher in
2022 compared to the previous year (up to 6.9 cases in 2021
— t0 9.0 in 2022). Moreover, when compared before and af-
ter the COVID-19 pandemic, for 2013 to 2019 (7 years) and
after 2020, respectively, similar patterns were seen from weeks
33-40 and 33-39. However, the peak reduced significantly
from 23.1-59.5 per 1,000 outpatients to 6.9-10.4 per 1,000
outpatients after the COVID-19 pandemic (Figure 1B).

In terms of age group, the last 10 years was the highest in
the 0-6-year-old group, followed by 7-19- and >20-year-old
groups. During epidemic periods, high rates were observed

in 0-6- and 7-19-year-old groups. However, the number

of clinically suspected cases decreased significantly in all age
groups in 2020 and remained at lower levels than in previous

years until 2022 (Table 1, Figure 2).

2. AHC Surveillance

The average annual number of suspected cases of AHC re-
mained significantly lower than the EKC. Since 2015, it has
remained below 1.0 per 1,000 outpatients, and in 2022 it
reached the lowest rate (0.2 per 1,000 outpatients) since the
introduction of the surveillance system (Table 2).

The annual pattern did not change until 2020 after a sig-
nificant decrease in 2015 compared to the previous year (0.5
to 3.4 per 1,000 outpatient cases in 2014 — 0.3 to 1.2 cases
in 2015), and remained significantly low between 2021 and

2022 compared to the previous years (Figure 3A). In addition,

—— 0-6yr 7-19 yr 220 yr
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3 11192735435] 7 1523313947
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Figure 2. Trends in clinically suspected epidemic keratoconjunctivitis (EKC) cases per 1,000 outpatients by age group from week

36, 2013 to 2022

week 36, 2013 to 2022

Table 2. The average number of the clinically suspected acute hemorrhagic conjunctivitis cases per 1,000 outpatients from

Age (yr) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
All 2.8 1.2 0.7 0.7 0.5 0.8 0.6 0.5 0.3 0.2
0-6 3.5 1.8 2.7 3.0 2.0 2.1 1.5 0.5 0.2 0.2
7-19 3.1 1.4 0.7 0.6 0.4 1.2 0.9 0.6 0.3 0.2
=20 2.7 1.1 0.6 0.5 0.4 0.7 0.5 0.5 0.3 0.2
Values are presented as number only.
www.phwr.org Vol 16, No 29, 2023 1001
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Figure 3. Trends in clinically suspected acute hemorrhagic conjunctivitis (AHC) cases per 1,000 outpatients from week 36, 2013

to 2022
(A) Weekly trend. Week 53 was only counted in 2016 and 2022. (B)

value are indicated.

seasonal characteristics were unclear, as sporadic cases were re-
ported each year (Figure 3B).

In terms of age group, the highest rate was in the 0-6-year-
old group until 2019, followed by the 7-19- and >20-year-old
groups. However, the number of clinically suspected cases de-
creased significantly in all age groups in 2020 and remained at

lower levels than in previous years until 2022 (Figure 4).

1002

Annual trend. The week showing the highest value for each year and the

Conclusion

Regarding ophthalmologic surveillance systems over-
seas, the National Epidemiological Surveillance of Infectious
Diseases in Japan also reports the weekly reports of EKC and
AHC. According to the surveillance results of the past 10 years
in Japan, the EKC ranged from 0.40 to 1.20 cases (reported
cases per sentinel) per week, and after the COVID-19 pan-
demic, the incidence decreased to about 0.20 cases, maintain-

ing a lower level than in previous years. Similarly, AHC also
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Figure 4. Trends in clinically suspected acute hemorrhagic conjunctivitis (AHC) cases per 1,000 outpatients by age group from

week 306, 2013 to 2022

maintained a low incidence level compared to EKC, without
clear seasonal characteristics [4].

The marked drop in EKC and AHC cases after 2020 in the
Republic of Korea seemed to have resulted from improved per-
sonal hygiene after the COVID-19 pandemic, infection control
measures, and reduced social contacts. Recent studies have re-
ported a significant association between the decrease in EKC
cases and the public health measures, such as improved per-
sonal hygiene during the COVID-19 period [5,6]. The study
results showed that the strict measures effectively prevented
ophthalmologic infectious diseases. However, the COVID-19
control measures has gradually changed from the second half
of 2022, as COVID-19 became prolonged. Therefore, subse-
quent monitoring is necessary to understand whether ophthal-
mologic infectious diseases would occur in similar patterns as
that during the COVID-19 pandemic, among daycare centers,
kindergartens, and students, in the age groups that showed
high rates in the past.

The KDCA will continue to conduct closely monitor of
ophthalmologic infectious diseases and the surveillance results

will be shared to the public by weekly.
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5. Table (p.945)
In 2021, Private medical facilities - General hospitals 16,395 (92.4), Hospitals 959 (5.2)

6. Results (p.947)
Of the total TB patients (n=20,383)

The proportion of medical aid beneficiaries among the new TB patients in 2022 was 9.3%

7. Discussion (p.948)
The notification rate of new TB patients in the ROK has continued to decline [4].
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QuickStats

Trends in the Prevalence of Seat Belts Non—Users among
Adolescents, 2012-2022

In 2022, the prevalence of seat belt non-users among adolescents was 12.7% for front seats, 49.8% for rear seats, and

29.3% for express buses. The prevalence of seat belt non-users in express buses in 2022 was 2.3%p higher than that in 2021

(Figure 1).
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Figure 1. Trends in prevalence of seat belts non-users among adolescents, 2012-2022
*Prevalence of seat belt non-users in front seat: proportion of front seat passengers who seldom or never wear seat belts when riding vehicles.
*Prevalence of seat belt non-users in rear seat: proportion of rear seat passengers who seldom or never wear seat belts when riding vehicles.

*Prevalence of seat belt non-users in express buses: proportion of passengers who seldom or never wear seat belts when riding express buses.

Source: The 18th Korea Youth Risk Behavior Survey 2022 (KYRBS), http://www.kdca.go.kr/yhs/

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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