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COVID-19 2020 Forecasts in South Korea Using Mathematical Modeling of
Infectious Diseases

Baek Soojin, Kim Yeonju, Kwon Donghyok

Division of Public Health Emergency Response Research, Korea Disease Control and Prevention Agency (KDCA)
Ko Youngsuk, Lee Jongmin, Jung Eunok

Department of Mathematics, Konkuk University

The outbreak of Coronavirus Infectious Disease-19 (COVID-19) in South Korea began on January 20, 2020 with a confirmed
imported case from Wuhan, China. Following that, the first reported local outbreak of COVID-19 on February 16, 2020 was
attributed to a mass gathering at a religious facility. Despite serving as an early warning that failing to practice social
distancing and self-isolation would have grave consequences, cluster cases continued to occur in facilities such as medical
institutions, sports facilities and call centers.

The aim of this study was to model the spread of COVID-19 to local communities and to predict the scale of the outbreak using
the susceptible-exposed-infected-quarantined-recovered (SEIQR) epidemic model. The results indicated that the rate of
transmission (i.e., the reproduction number) varied according to the social distancing level (South Korea implemented a three-
level social distancing scheme on June 28, 2020) (see Figure 1), and increased due to major local cluster outbreaks, but
significantly decreased after level 2 social distancing was implemented on August 23, 2020. Furthermore, the study found that
on October 7, 2020 the infectious reproduction number was 0.92, which is a state of decreasing infectious disease prevalence.
Based on this study’s epidemic modeling prediction, If the current reproduction number (0.88) is maintained, 50 to 60 new
confirmed cases will continue to occur per day until October 27. Therefore, this study recommended that active quarantine
measures and thorough health and hygiene management be maintained (e.g., a combination of masks, hand-washing, and
social distancing).

Keywords : COVID-19, Mathematical modeling, Behavior change, Model forecast, Model prediction
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Figure 1. Daily confirmed COVID—19 cases excluding imported cases in Korea
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Figure 4. Forecasts of daily cases and quarantine cases of COVID—19 in Korea applying various reproduction number
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Multidimensional Approach for Rehabilitation Status and Social Adaptation in
Stroke Patients after Discharge — Interim Analysis -

Kim Won-Seok, Jung Yun-Sun, Paik Nam-Jong

Department of Rehabilitation Medicine, Seoul National University Bundang Hospital

Shon Min-Kyun, Jee Sung-ju

Department of Rehabilitation Medicine, Chungnam National University Hospital

Shin Yong-il, Ko Sung-Hwa

Department of Rehabilitation Medicine, Busan national University Yangsan Hospital

Kim Suji, Lee Seung Hee, Kim Won-Ho

Division of Cardiovascular Disease Research, Department of Chronic Disease Convergence Research, National Institute of Health (NIH), Korea
Disease Control and Prevention Agency (KDCA)

Stroke can cause aftereffects such as quadriplegia and dysphasia after acute treatment, requiring continuous treatment and
management even after discharge. However, no survey has been conducted on stroke patients to comprehensively identify
changes in health conditions, subjective obstacles and demands for rehabilitation after discharge. The goals of this study were
to collect data that could be used by healthcareworkers to support outpatients and to establish a stroke outpatient
rehabilitation system by comprehensively mapping the rehabilitation status after discharge, changes in health status,
subjective obstacles and demands for treatment.

Data collection began in May 2020 on patients diagnosed with stroke at Seoul National University Bundang Hospital,
Chungnam National University Hospital, and Busan National University Yangsan Hospital each, and onthose who visited their
respective hospital after being discharged. Data was collected through a self-administered survey, and if it was difficult to fill
out the questionnaire themselves due to insufficient understanding of the questionnaire or difficulty in moving, an
accompanying guardian or a researcher who conducted the survey helped. The surveys of 165 patients were analyzed (see
Table1).

The highest proportion of demand for rehabilitation treatment walking/transfer 56.9% followed by self-management 50.3%,
stiffness 48.7%, pain/discomfort 43.5%. Unmet need for rehabilitation treatment was the highest for anxiety/depression
(80.4%), followed by communication (64.3%) and falls (63.3%)(see Figurel). And 20.1% of the respondents had unplanned
readmission within 3 months after being discharged home, but 26.5% of the respondents were re-hospitalized due to
difficulty in nursing and outpatient treatment, not medical reasons, indicating that additional hospitalization is being used(see
Figure2). The high demand for outpatient rehabilitation support, day care, daytime ward, and visiting rehabilitation treatment
as a necessary factor to support post-stroke recovery can be seen as a result of the caregiver’s burden of care or difficulty in
transfer(see Figure5). Therefore, these key factors should be considered in future policies as a way to come up with measures
to alleviate the burden on the family.

Keywords : Stroke, Rehabilitation, Medical utilization, Unmet needs, Welfare service
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Table 1. General characteristics of subjects

=7

uZa 29 -’13 M425

General characteristics n %
Sex Male 106 64.2
Female 59 35.8
Age (Mean+SD) (61.9%13.1)
<39 4.9
40-49 18 1.0
50-59 40 24.5
60-69 52 31.9
>70 45 27.6
Duration from onset (Mean=SD) (55.5%55.3)
{6 months 20 12.3
6-12 months 18 1.0
1=2 yrs 21 12.9
2-5yrs 38 23.3
5-10 yrs 45 27.6
=10 yrs 21 12.9
Stroke type Ischemic 92 56.1
Hemorrhage 65 39.6
Etc. 7 4.3
mRS (Mean=SD) (2.75£1.67)
0 9 5.5
1 46 28.0
2 20 12.2
3 33 20.1
4 14 8.5
5 42 25.6
Disabled registration Yes 98 60.1
No 65 39.9
Area Seoul National University Bundang Hospital 41 24.8
Chungnam National University Hospital 69 41.8
Busan National University Yangsan Hospital b5 33.3
Total 165 100.0

www.cdc.go.kr
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Table 2. Self-Rated Health and Life satisfaction

Total 52(31.5) 63(38.2) 50(30.3) 165(100.0) 5.32 2.431
Duration (6 months 7(35.0) 6(30.0) 7(35.0) 20(100.0) 0.005 5.55 2.038 0.053
from onset 6-12 months 9(50.0) 7(38.9) 2(11.1) 18(100.0) 5.94 1.982
1-2 yrs 2(9.5) 11(52.4) 8(38.1) 21(100.0) 4.67 2.249
2-5yrs 9(23.7) 17(44.7) 12(31.6) 38(100.0) 4.76 2114
5-10 yrs 20(44.4) 12(26.7) 13(28.9) 45(100.0) 6.11 2.648
=10 yrs 5(23.8) 8(38.1) 8(38.1) 21(100.0) 4.65 2.889
mRS 0 8(88.9) 1(11.1) - 9(100.0) 0.000 7.67 1.803 0.000
1 22(47.8) 17(37.0) 7(15.2) 46(100.0) 6.51 2.201
2 4(20.0) 10(50.0) 6(30.0) 20(100.0) 4.74 2.182
3 3(9.1) 15(45.5) 15(45.5) 33(100.0) 4.63 2141
4 3(21.4) 7(50.0) 4(28.6) 14(100.0) 4.62 2.434
5 12(28.6) 12(28.6) 18(42.9) 42(100.0) 4.49 2.399
90.0 4
80.4

spasticity disphagia incontinence communication  cognitive transfer pain mood fall down selfcare
function

mproblems ®need for treatment ®unmet need for treatment

Figure 1. Problems, needs for treatment and unmet needs for treatment in stroke patients
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Table 3. Discharge after diagnosis of stroke

Total 73(44.2) 21(12.7) 11(6.7)  49(29.7)  11(6.7)

Seoul 9(22.0)  4(9.8)
National

University

Bundang

Hospital

1(2.4)  23(56.1)  4(9.8)

Chungnam  43(62.3) 4(5.8) 3(4.3) 16(23.2)
National
University

Hospital

Busan 21(38.2) 13(23.6)
National

University

Yangsan

Hospital

7(12.7)  10(18.2)

F2hAga 2 - 133 M42E

90(55.2) 13(8.0) 42(25.8)  10(6.1)
€0.001  12(29.3) 3(7.3) 19(46.3) 5(12.2)
43(64.2) 1(1.5)  18(26.9)  2(3.0)
35(63.6) 9(16.4)  5(9.1)  3(5.5)

€0.001

2.49
3.22

2.06

2.49

0.001

Figure 2. Experiences and reasons for unexpected readmission within 3 months after discharge
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Table 4. Current outpatient rehabilitation treatment

uZa 29 -’13 M42E

n (%)
Yes No Sum p-value
Total 73(44.2) 92(55.8) 165(100.0)
Area Seou! National University Bundang 23(56.1) 18(43.9) 41(100.0)
Hospital
Eg:gﬁ;‘fm National University 14(20.3) 55(79.7) 69(100.0) (0.001
Ezzzﬂal:lational University Yangsan 36(65.5) 19(34.5) 55(100.0)
Age <39 6(75.0) 2(25.0) 8(100.0)
40-49 12(66.7) 6(33.3) 18(100.0)
50-59 21(52.5) 19(47.5) 40(100.0) 0.002
60-69 23(44.2) 29(55.8) 52(100.0)
=70 10(22.2) 35(77.8) 45(100.0)
mRS (mean) 3.57 2.11 2.75 {0.001

Place of Rehabilitation Treatment (Multiple response, n)

University hospital

Rehabilitation hospital

Traditional Korean medical clinics

General hospital

Rehabilitation nursing hospital

Other disability-related agencies

Welfare center

Hospital

Etc.

Public health center

Figure 3. Outpatient rehabilitation treatment place
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I Treatment required
Need for rehabilitation

treatment

Thermoelec
tric therapy,
5.7%

Cognitive
therapy,
10.2%

Dysphagia
Spe
therapy,

1.1%

therapy,
3.4%

Reasons for not being treated
39.6%

Cost burden Difficulties in Lack of will and Lack of Long waiting time Etc.
transfer indifference information

Figure 4. Need for rehabilitation treatment, treatment required and reasons for not being treated
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Table 5. Awareness and utilization of social welfare services related to rehabilitation

n (%)
Yes No Sum p-value
Total 64(40.8) 93(59.2) 157(100.0)
Area Seoul National University Bundang 13(31.7) 28(68.3) 41(100.0) 0.002
Hospital
Chungnam National University 21(81.3) 46(68.7) 67(100.0)
Hospital
Busan National University Yangsan 30(61.2) 19(38.8) 49(100.0)
Hospital
Duration from {6 months 2(11.1) 16(88.9) 18(100.0) 0.001
onset 6-12 months 423.5) 13(76.5) 17(100.0)
1=2 yrs 6(30.0) 14(70.0) 20(100.0)
2-5yrs 20(54.1) 17(45.9) 37(100.0)
5-10 yrs 17(40.5) 25(59.5) 42(100.0)
=10 yrs 15(71.4) 6(28.6) 21(100.0)
Table 6. Information sources and welfare services in use
Characteristic n (%)
Information sources Information media 8 (12.9)
Family, friends, neighbors 25 (40.3)
Hospital 7 (11.3)
Administrative Agencies 14 (22.6)
Social welfare-related agency 5(8.1)
Etc. 3(4.8)
Total 62 (100.0)
Welfare services in use Utility charge reduction 25 (16.7)
Transfer support 25 (16.7)
Support the purchase cost of assistive devices 21 (14.0)
Disability Pension 17 (11.3)
Disability Benefit 17 (11.3)
Long-term Care Insurance(Direct Care Workers) 14 (9.3)
Activity assistance 8 (5.3)
Etc. 6 (4.0)
CBR 5(3.3)
Elderly Care Service 4 (2.7)
Long-term Care Insurance (reward system for family carer) 4 (2.7)
Long-term Care Insurance (welfare equipment rent) 2(1.3)
Job support 2(1.3)
Total 150 (100.0)
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Outpatient rehabilitation, day care wards
Visiting rehabilitation service

Health screening and management
Provide and link welfare information
Transportation support and home service
Inpatient rehabilitation

Living environment renovation

Family counseling and support

Etc.

Figure 5. Stroke Recovery Support Requirement (multiple responses)
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An Assessment of Red Circle, a Cardio-Cerebrovascular Disease Campaign and
Strategies for Future Health Communication

LimIn-jae, Lee Chul-joo

Department of Communication, Seoul National University

Shin Ha-na, Jeong Se-hoon

Media & Communication, Korea University

Park]JiHye, Lee Seung Hee, Kim Won-Ho

Division of Cardiovascular Disease Research, Department of Chronic Disease Convergence Research, National Institute of Health (NIH), Korea
Disease Control and Prevention Agency (KDCA)

We conducted this research to assess Red Circle, cardio-cerebrovascular disease campaign, and to suggest strategies for
future health communication in this area. This paper consists of two parts. In Part 1, a few major theories applied to health
campaigns similar to Red Circle were reviewed. Our findings demonstrated that previous campaigns utilized the gain- and loss-
frame theory, construal-level theory (hypothetical distance/temporal distance), and exemplification theory (exemplar/
statistics), and that these campaigns were overall successful.

By using the theories reviewed in Part 1, we analyzed the communication strategies used in Red Circle campaign messages in
Part 2. In line with the previous studies in this area of research, campaign messages were classified in terms of 'media channel,
'source’and 'message strategy’. In terms of media channel, there were many newspaper/magazine ads (24 cases) and video ads
(17 cases), whereas there were relatively few press releases (5 cases) and radio ads (4 cases). Especially, from 2014 to 2015,
the campaign focused mainly on video ads. In terms of source, expert (11 cases) outnumbered layperson (8 cases). In terms of
message strategy, gain frames (42 cases) were more frequently used than were loss frames (8 cases). When it comes to
psychological distance of messages, low hypothetical distance (37 cases) was employed almost to the same extent as high
hypothetical distance (32 cases). Regarding the theory of evidence-based strateqy, statistical- and numerical-based message
strategies (18 cases) were more frequently utilized than were exemplar-based message strategies (9 cases).

Based on these findings, we argue that in developing future cardio-cerebrovascular disease campaign messages, it is
necessary to apply strategies that (i) utilize gain- and loss-frames depending on target audiences, (ii) take both hypothetical
and temporal distance among psychological distance into account, and (iii) apply evidence-based message (exemplar/

statistics) strategy that consider short, medium and long-term goals of campaigns.

Keywords : Cardio-cerebrovascular Disease Campaigns, Red Circle, Gain and Loss Frames, Construal Level Theory, Evidence-
Based Strategy
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Figure 1. Number of messages by source

Framing

Strategies of campaign messages (overall)

Construal Level
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Figure 2. Results of message strategy analysis
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Noncommunicable Disease (NCD) Statistics

1. Trends in intake of energy, 1998—2018

F2hAga 2 - 133 M42E

@ Energy intake in 2018 was 2,302 kcal for men and 1,661 kcal for women, which increased compared to 1998 for men, but at a similar

intake for women. Over the past 20 years, the percentage of energy intake from carbohydrate has decreased, but the percentage of

energy intake from fat has increased (Figure 1).

Men
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Figure 1. Trends in energy intake and percentage of energy in take from carbohydrate, fat, and protein

* Energy intake and percentage of energy in take from carbohydrate, fat, and protein in figure 1 was calculated using age— and sex—specific
structures of the estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2018, Korea National Health and Nutrition Examination Survey, http://knhanes.cdc.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Korea Disease Control and Prevention Agency
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2. Trends in intake of beverages, 1998—2018

@ Beverage intake among Korea population aged 1 years and over was 208g in 2018, increase to more than four times of that in 1998

(45g). Beverages intake was higher in men than in women, and the highest in their 20s and 30s (Figure 2, 3).

(9 (@
350 350
~O-Total =XMen -Women
310
300 - 300 -
273
250 -
204
200 -
150 | 135
108
100
7
63
49
50 -
0 0
1998 2001 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 12 35 6-11 12-18 19-29 30-49 50-64 65+
Age (year)

Survey year

Figure 2. Trends in intake of beverages, 1998—2018 Figure 3. Beverages intake by age
groups, 2018

* Beverages intake in figure 2 was calculated using age— and sex—specific structures of the estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2018, Korea National Health and Nutrition Examination Survey, http://knhanes.cdc.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Korea Disease Control and Prevention Agency
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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 10, 2020 (41st week)*

Unit: No. of cases'

5-year Total no. of cases by year Imported cases
Classification of disease ¥ ng:; : (;gg(‘) weekly of c:u(r:r;;:;t\:;eek
average 2019 2018 2l gt 2015 (no. of cases)
Category I

Tuberculosis 419 15,974 500 23,821 26,433 28,161 30,892 32,181
Varicella 340 27,158 970 82,868 96,467 80,092 54,060 46,330
Measles 0 7 1 194 15 7 18 7
Cholera 0 0 0 1 2 5 4 0
Typhoid fever 7 90 2 9% 213 128 121 121
Paratyphoid fever 8 142 1 55 47 73 56 44
Shigellosis 0 47 2 151 191 112 113 88
EHEC 4 309 2 146 121 138 104 7
Viral hepatitis A 44 2,771 104 17,598 2,437 4,419 4,679 1,804
Pertussis 0 121 9 496 980 318 129 205
Mumps 180 8,464 318 15,967 19,237 16,924 17,057 23,448
Rubella 0 2 0 8 0 7 1 1
Meningococcal disease 0 6 0 16 14 17 6 6
Pneumococcal disease 5 293 6 526 670 523 441 228
Hansen's disease 0 3 0 4

Scarlet fever 17 2,190 182 7,562 15,777 22,838 11,911 7,002
VRSA 0 7 = 3 0 0 - -
CRE 295 12,077 = 15,369 11,954 5,717 = =
Viral hepatitis E 3 85 = = = = - -

Category II

Tetanus 0 24 0 31 31 34 24 22
Viral hepatitis B 11 274 6 389 392 391 359 155
Japanese encephalitis 0 1 2 34 17 9 28 40
Viral hepatitis C 118 8,990 167 9,810 10,811 6,396 - -
Malaria 4 370 1 559 576 515 673 699
Legionellosis 3 292 5 501 305 198 128 45
Vibrio vulnificus sepsis 2 57 2 42 47 46 56 37
Murine typhus 1 15 1 14 16 18 18 15
Scrub typhus 21 570 296 4,005 6,668 10,528 11,105 9,513
Leptospirosis 3 82 5 138 118 103 17 104
Brucellosis 0 7 0 1 5 6 4 5
HFRS 6 130 14 399 433 531 575 384
HIV/AIDS 15 602 22 1,005 989 1,008 1,060 1,018
CJD 3 48 1 53 53 36 42 33
Dengue fever 0 43 5 273 159 171 313 255
Q fever 1 60 2 162 163 9% 81 27
Lyme Borreliosis 0 7 0 23 23 31 27

Melioidosis 0 1 0 8 2 2 4
Chikungunya fever 0 0 0 16 3 5 10

SFTS 9 175 14 223 259 272 165 79
Zika virus infection 0 0 - 3 3 11 16 -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem—resistant Enterobacteriaceae,

HFRS= Hemorrhagic fever with renal syndrome, CJD= Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year.

* The reported data for year 2020 are provisional but the data from 2015 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

¥ The reported surveillance data excluded no incidence data such as Ebola virus disease, Marburg Hemorrhagic fever, Lassa fever, Crimean Congo Hemorrhagic
fever, South American Hemorrhagic fever, Rift Valley fever, Smallpox, Plague, Anthrax, Botulism, Tularemia, Newly emerging infectious disease syndrome,
Severe Acute Respiratory Syndrome, Middle East Respiratory Syndrome, Human infection with zoonotic influenza, Novel Influenza, Diphtheria, Poliomyelitis,
Haemophilus influenza type b, Epidemic typhus, Rabies, Yellow fever, West Nile fever and Tick—borne Encephalitis,
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Table 2. Reported cases of infectious diseases by geography, week ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Tuberculosis Varicella Measles Cholera
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I:;.r Current  Cum. 5(3 :2:1}

week 2020 average’ week 2020 average* week 2020 average* week 2020 average*

Overall 419 15974 22,359 340 27,158 49,775 0 7 45 0 0 2
Seoul 62 2,780 4,095 37 3,223 5,571 0 2 6 0 0 0
Busan 27 1,042 1,565 17 1,487 2,818 0 0 2 0 0 1
Daegu 21 766 1,053 18 1,354 2,659 0 0 3 0 0 0
Incheon 13 819 1,172 15 1,381 2,509 0 0 2 0 0 0
Gwangju 13 397 552 9 1,219 1,644 0 0 0 0 0 0
Daejeon 8 344 498 0 881 1,384 0 0 5 0 0 0
Ulsan 8 291 462 17 575 1,558 0 0 1 0 0 0
Sejong 2 64 71 0 227 502 0 0 0 0 0 0
Gyonggi 97 3,404 4,799 127 7,107 13,946 0 3 15 0 0 0
Gangwon 15 684 944 11 786 1,356 0 0 1 0 0 0
Chungbuk 22 503 687 7 1,020 1,271 0 0 0 0 0 0
Chungnam 24 817 1,053 11 958 1,839 0 0 2 0 0 0
Jeonbuk 15 672 864 12 1,073 2,092 0 0 1 0 0 0
Jeonnam 21 832 1,158 11 1,059 2,066 0 1 2 0 0 0
Gyeongbuk 32 1,236 1,629 17 1,470 2,639 0 0 3 0 0 0
Gyeongnam 33 1,101 1,481 24 2,705 4,614 0 1 2 0 0 1
Jeju 6 222 277 7 633 1,307 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Cum. 5(3 ;;-r Current  Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r

2020 average® week 2020 average® week 2020 average® week 2020 average®
Overall 90 117 8 142 46 47 104 4 309 99
Seoul 13 22 0 26 9 11 26 1 24 15
Busan 13 10 3 45 5 5 6 0 8 3
Daegu 3 3 0 8 2 0 6 0 7 4
Incheon 5 7 0 4 2 4 9 0 12 7
Gwangju 1 2 1 3 2 2 3 1 16 14
Daejeon 2 6 0 1 2 1 2 0 8 2
Ulsan 1 S 0 0 0 2 1 1 8 4
Sejong 0 1 0 0 0 0 0 0 1 1
Gyonggi 21 26 0 15 9 13 20 0 135 19
Gangwon 9 2 0 8 2 0 2 0 6 4
Chungbuk 0 4 0 1 2 0 2 0 4 3
Chungnam 4 5 0 3 1 3 6 1 12 3
Jeonbuk 0 2 0 1 3 0 2 0 3 2
Jeonnam 4 6 2 12 2 2 5 0 17 6
Gyeongbuk 3 5) 1 4 1 1 6 0 19 4
Gyeongnam 9 10 0 8 3 3 7 0 14 4
Jeju 2 3 1 3 1 0 1 0 15 4

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.cdc.go.kr

3062



Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category |l

Reporting Viral hepatitis A Pertussis Mumps Rubella
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5‘5 ;::r Current  Cum. 5(3 :2:1}

week 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 44 2,771 5,468 0 121 317 180 8,464 14,860 0 2 4
Seoul 16 563 1,010 0 16 38 23 1,079 1,519 0 0 1
Busan 1 76 199 0 6 31 16 461 935 0 1 0
Daegu 0 68 84 0 5 10 12 348 521 0 0 0
Incheon 12 294 368 0 5 17 8 421 657 0 0 0
Gwangju 1 54 91 0 10 15 5 301 802 0 0 0
Daejeon 0 110 617 0 7 6 1 221 355 0 0 1
Ulsan 0 32 37 0 2 8 9 245 506 0 0 0
Sejong 0 18 91 0 0 4 2 57 60 0 0 0
Gyonggi 0 826 1,652 0 19 51 52 2,479 3,820 0 1 1
Gangwon 1 77 97 0 0 3 4 268 461 0 0 0
Chungbuk 1 106 269 0 0 7 3 264 323 0 0 0
Chungnam 5 168 411 0 4 7 6 381 568 0 0 0
Jeonbuk 2 165 204 0 2 7 6 3n 949 0 0 0
Jeonnam 0 49 102 0 20 13 9 328 702 0 0 1
Gyeongbuk 1 81 96 0 9 21 9 412 746 0 0 0
Gyeongnam 2 62 114 0 15 74 15 685 1,741 0 0 0
Jeju 2 22 26 0 1 5 0 143 195 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category || Diseases of Category I

Reporting Meningococcal disease Scarlet fever Tetanus Viral hepatitis B
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5‘_: ;'J;.r Current  Cum. 5(3 ;‘:;} Current  Cum. 5('3 ;‘;‘r

week 2020 average* week 2020 average* week 2020 average* week 2020 average®

Overall 0 6 1 17 2,190 10,161 0 24 24 11 274 257
Seoul 0 1 3 1 314 1,345 0 2 2 0 44 46
Busan 0 1 1 2 126 713 0 2 2 0 14 17
Daegu 0 0 1 0 43 365 0 1 1 0 7 9
Incheon 0 1 1 2 116 475 0 0 1 1 17 14
Gwangju 0 0 0 4 268 486 0 1 1 0 4 5
Daejeon 0 0 0 0 82 383 0 0 1 0 12 9
Ulsan 0 0 0 1 80 445 0 0 0 1 7 6
Sejong 0 0 0 0 12 54 0 1 3 0 2 0
Gyonggi 0 2 2 0 541 2,969 0 2 1 4 77 63
Gangwon 0 0 1 2 47 157 0 1 0 1 10 8
Chungbuk 0 0 0 0 31 186 0 2 1 0 8 10
Chungnam 0 0 0 1 73 452 0 6 1 0 10 14
Jeonbuk 0 0 0 2 59 339 0 3 4 0 12 13
Jeonnam 0 0 0 1 97 388 0 2 3 2 13 12
Gyeongbuk 0 1 1 0 81 517 0 1 3 0 9 14
Gyeongnam 0 0 1 1 166 774 0 0 0 2 25 15
Jeju 0 0 0 0 54 113 0 0 0 0 8 2

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category Ill

Reporting Japanese encephalitis Malaria Legionellosis Vibrio vulnificus sepsis
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;:"r Current  Cum. 5('3 ;:;'r Current  Cum. 5(3 :2:1}

week 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 0 1 17 4 370 571 3 292 177 2 57 4
Seoul 0 0 5 0 53 79 0 76 50 0 9 5
Busan 0 0 0 0 2 7 0 14 9 0 7 3
Daegu 0 0 1 0 8 7 1 9 6 0 0 1
Incheon 0 0 1 2 49 84 0 15 14 2 4 3
Gwangju 0 0 1 0 5) 4 0 10 2 0 1 1
Daejeon 0 0 1 0 4 4 0 5 2 0 0 1
Ulsan 0 0 0 0 8 4 0 2 3 0 1 1
Sejong 0 0 0 0 0 1 0 0 0 0 0 0
Gyonggi 0 1 3 2 217 328 1 73 40 0 4 8
Gangwon 0 0 0 0 13 16 1 6 8 0 1 0
Chungbuk 0 0 1 0 4 5 0 15 7 0 0 1
Chungnam 0 0 1 0 6 7 0 6 6 0 9 2
Jeonbuk 0 0 0 0 4 4 0 10 4 0 2 2
Jeonnam 0 0 1 0 1 4 0 11 5 0 10 5
Gyeongbuk 0 0 1 0 2 7 0 13 12 0 1 2
Gyeongnam 0 0 1 0 4 7 0 11 6 0 7 5
Jeju 0 0 0 0 0 3 0 16 3 0 1 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases'

Diseases of Category Il

Reporting Murine typhus Scrub typhus Leptospirosis Brucellosis
area

Current  Cum. 5('3 ;‘2;} Current  Cum. 5('3 ;2;} Current  Cum. 5<E ;‘;} Current  Cum. 5? ;I:;.r

week 2020 average’ week 2020 average® week 2020 average* week 2020 average’

Overall 1 15 8 21 570 1,266 3 82 64 0 7 1
Seoul 0 2 1 0 9 51 0 5 4 0 1 1
Busan 0 1 1 2 31 47 0 5 2 0 0 0
Daegu 0 1 0 0 1 15 0 1 1 0 0 0
Incheon 1 7 1 1 9 20 0 1 1 0 0 0
Gwangju 0 0 1 0 5 33 0 2 2 0 0 0
Daejeon 0 0 0 0 15 33 0 5 1 0 0 0
Ulsan 0 0 0 0 15 35 0 0 1 0 0 0
Sejong 0 0 0 0 5 7 1 3 0 0 0 0
Gyonggi 0 2 1 0 33 123 0 7 11 0 0 0
Gangwon 0 1 0 0 5 30 0 2 4 0 0 0
Chungbuk 0 0 0 1 10 26 1 11 3 0 0 0
Chungnam 0 1 1 1 57 129 0 8 9 0 0 0
Jeonbuk 0 0 0 2 85 127 0 8 4 0 4 0
Jeonnam 0 0 1 4 152 280 0 10 7 0 2 0
Gyeongbuk 0 0 0 3 23 79 0 7 7 0 0 0
Gyeongnam 0 0 1 7 103 219 1 7 6 0 0 0
Jeju 0 0 0 0 12 12 0 0 1 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting itRlronaifE narame Creutzfeldt-Jacob Disease Dengue fever Q fever
area
Current  Cum. 5? ;’;‘r Current  Cum. 5? ;:;.r Current  Cum. 50 ;‘;} Current  Cum. 50 ;;.r
week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 6 130 247 3 48 35 0 43 184 1 60 82
Seoul 0 4 10 0 10 9 0 14 58 0 1 4
Busan 1 1 8 0 6 2 0 5 10 0 1 1
Daegu 0 3 2 1 b) 1 0 2 10 0 0 2
Incheon 0 2 4 1 3 1 0 2 10 0 2 2
Gwangiju 0 1 4 0 2 0 0 0 2 0 2 3
Daejeon 0 1 4 0 1 1 0 0 4 0 2 2
Ulsan 0 0 1 0 2 1 0 1 3 0 0 2
Sejong 0 0 1 0 0 0 0 0 1 0 0 0
Gyonggi 0 16 58 0 8 8 0 13 51 0 10 11
Gangwon 0 13 9 0 0 2 0 0 4 0 0 0
Chungbuk 0 7 14 0 1 1 0 0 3 0 9 19
Chungnam 1 9 31 0 1 1 0 2 5 0 9 11
Jeonbuk 1 26 25 1 & 1 0 0 4 1 5 5
Jeonnam 1 24 39 0 1 1 0 1 4 0 14 9
Gyeongbuk 1 14 23 0 2 3 0 1 5 0 1 5
Gyeongnam 1 6 13 0 3 3 0 1 8 0 4 6
Jeju 0 3 1 0 0 0 0 1 2 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending October 10, 2020 (41st week)*

Unit: No. of cases’

Diseases of Category IV

Severe fever with thrombocytopenia

Lyme Borreliosis Zika virus infection

Reporting syndrome
area
Current Cum. 5? ;2;} Current Cum. 50 ;:a.r Current Cum. ; ;‘ema.r

week 2020 average® week 2020 average? week 2020 average®
Overall 0 7 16 9 175 17 0 0 -
Seoul 0 3 6 0 5 8 0 0 -
Busan 0 0 0 0 0 2 0 0 -
Daegu 0 0 0 3 21 4 0 0 -
Incheon 0 0 2 0 3 2 0 0 -
Gwangju 0 0 0 0 0 1 0 0 -
Daejeon 0 0 1 0 2 2 0 0 -
Ulsan 0 0 0 0 7 3 0 0 -
Sejong 0 0 0 1 2 1 0 0 -
Gyonggi 0 0 & 0 16 31 0 0 -
Gangwon 0 3 0 2 21 24 0 0 -
Chungbuk 0 0 0 0 3 7 0 0 -
Chungnam 0 1 1 1 14 16 0 0 -
Jeonbuk 0 0 1 0 10 8 0 0 -
Jeonnam 0 0 0 0 7 13 0 0 -
Gyeongbuk 0 0 1 2 25 23 0 0 -
Gyeongnam 0 0 1 0 27 15 0 0 -
Jeju 0 0 0 0 12 11 0 0 =

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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1. Influenza, Republic of Korea, weeks ending October 10, 2020 (41st week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2015—2016 to 2020—2021 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending October 10, 2020
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2015—2020
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending October 10, 2020 (41st week)
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Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients
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Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients

www.cdc.go.kr 3070



4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending October 10, 2020 (41st week)

Unit: No. of cases/sentinels
Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current Cum, SEu:ér Current Cum, SEu:ér Current Cum, SEu:ér Current Cum, s(iu:ér
week 2020 YEED week 2020 YEED week 2020 YEED week 2020 YEED
average average average average
1.3 9.1 10.2 2.0 26.6 32.2 1.9 38.5 413 2.6 23.6 23.8
. L . Syphilis
Human Papilloma virus infection . -
Primary Secondary Congenital
Current Cum, 58‘;g‘a-r Current Cum. 58‘;g‘a-r Current Cum, 58‘;:& Current Cum, 58‘;:&
week 2020 i) week 2020 i) week 2020 i) week 2020 e
2.9 76.2 76.2 1.0 3.7 3.7 0.0 4.3 4.3 0.0 1.5 1.5

Cum: Cumulative counts from 1Ist week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

@ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending October 10, 2020 (41st week)
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2019-2020
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1. Influenza viruses, Republic of Korea, weeks ending October 10, 2020 (41st week)
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Figure 6. Number of specimens positive for influenza by subtype, 2020—2021 flu season

2. Respiratory viruses, Republic of Korea, weeks ending October 10, 2020 (41st week)

week

2020 Weekly total Detection rate (%)
(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
38 85 25.9 10.9 0.0 1.2 0.0 0.0 9.4 47 0.0
39 78 16.7 2.6 0.0 0.0 0.0 0.0 12.8 1.3 0.0
40 40 25.0 75 0.0 0.0 0.0 0.0 125 5.0 0.0
41 65 13.9 15 0.0 0.0 0.0 0.0 12.3 0.0 0.0
Cum.* 268 20.1 5.6 0.0 0.4 0.0 0.0 1.6 2.6 0.0
2019 Cum.” 12,151 60.2 8.0 6.4 3.9 14.0 2.9 17.2 2.8 5.0

— HAdV: human Adenovirus, HPIV: human Parainfluenza virus, HRSV: human Respiratory syncytial virus, IFV: Influenza virus,
HCoV: human Coronavirus, HRV: human Rhinovirus, HBoV: human Bocavirus, HMPV: human Metapneumovirus

% Cum,: the rate of detected cases between September 13, 2020 — October 10, 2020 (Average No. of detected cases is 67 last 4 weeks)

V 2019 Cum.: the rate of detected cases between December 30, 2018 — December 28, 2019
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending October 3, 2020 (40th week)

¢ Acute gastroenteritis—causing viruses

2020 37 49 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0) 0 (0.0) 0(0.0)
38 44 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0)
39 28 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0 (0.0)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

15 15 0 0 0 2 3 1 5 42

202037178 (8.4) (8.4) 0.0 (0.0 0.0 (1.1) (1.7) (0.6) 28  (23.6)
38 160 5 13 0 0 0 2 7 2 4 34
(3.1) 8.1) 0.0 0.0) 0.0) (1.3) (4.4) (1.3) 25  (21.3)

39 135 2 1 0 0 0 4 3 3 4 27
(1.5) 8.1) 0.0) 0.0) 0.0) (3.0) 2.2) 2.2) 30 (20.0)

* Bacterial Pathogens: Salmonella spp., E, coli (EHEC, ETEC. EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,

* Hospital participating in laboratory surveillance in 2018 (70 hospitals)

" Contains 3 Listeria monocytogenes

www.cdc.go.kr 3073



[ Enterovirus, Republic of Korea, weeks ending October 3, 2020 (40th week)
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Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2019 to 2020
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2019 to 2020
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Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2019 to 2020
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[ Vector surveillance: Malaria vector mosquitoes, Republic of Korea, week ending October 3, 2020 (40th week)
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Figure 10. Weekly incidences of malaria vector mosquitoes in 2020

m Vector surveillance: Japanese encephalitis vector mosquitoes, Republic of Korea, week ending October 10,
2020 (41st week)
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Figure 11. Weekly incidences of Japanese encephalitis vector mosquitoes in 2020
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[ Vector surveillance : Scrub typhus vector chigger mites, Republic of Korea, week ending October 10, 2020 (41st week)
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Figure 12. Weekly incidence of scrub typhus vector chiggers in 2020
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Centers for Disease Control and Prevention (Korea CDC). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Centers for Disease Control and Prevention.

The official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to Korea CDC at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum.2018-Forthe current year, it denotes the cumulative(Cum) year-to-date provisional counts for the specified condition.

« 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the
two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

For example,
* 5-year weekly average for current week= (X1 + X2 +... +X25)/25
10 11 | 12 | 13 14
week

2017 X1 X2 X3 X4 X5
2016 X6 X7 X8 X9 X10
2015 X11 X12 X13 X14 X15
2014 X16 X17 X18 X19 X20
2013 X21 X22 X23 X24 X25

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1 week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2018 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:

Mail:
Division of Strategic Planning for Emerging Infectious Diseases Korea Centers for Disease Control and Prevention
187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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