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ABSTRACT

Purpose: To identify the epidemiological characteristics and risk factors of coronavirus
disease 19 (COVID-19) outbreaks depending on the type of educational facility by analyzing
the COVID-19 cluster associated with educational facilities.

Methods: This study is based on epidemiological investigation of COVID-19 cluster in
Gangwon-do, Korea from December 10, 2020 to September 23, 2021 reported to the Korea
Disease Control and Prevention Agency’s Integrated Disease and Health Management
System. Four hundred seven patients in 19 facilities, classified as cluster related to
educational facilities, were the study population. The result of preliminary epidemiology
survey report, in-depth epidemiological survey by phone and the result of risk assessment
derived from the field epidemiology investigation were retrospectively analyzed to evaluate
infectivity and the characteristics of the risk factors.

Results: There were total of 407 confirmed patients related to 19 educational facilities, with
204 students under the age of 19 (50.1%). One hundred fifty-five preceding spreaders were
from families (38.1%) and 125 were the teachers (30.7%). The place exposed to confirmed
patients was the highest with 139 people (34.2%) at home.
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Conclusions: It was confirmed that the cause of the occurrence of clusters related to
educational facilities was higher due to family transmission than the risk of facilities in
schools. Nevertheless, continuous efforts should be made to control infection in educational
facilities, and that teachers’ implementation of principles for prevention of COVID-19
personal hygiene in their daily lives should be strengthened.
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Fig. 1. Confirmed cases by week in Gangwon-do, Korea from December 10, 2020 to September 23, 2021.
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- Day care center: 97 (23.8%) cases in 5 clusters
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Fig. 2. A flow diagram showing the process of selecting educational facility related cluster cases among 5,381
polymerase chain reaction confirmed cases in Gangwon-do, Korea from December 10, 2020 to September 23, 2021.
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Table 1. General characteristics of the coronavirus disease 19 patients in clusters by severe acute respiratory
syndrome coronavirus 2 at educational facilities in Gangwon-do, from December 10, 2020 to September 23, 2021

Characteristics No. (%)
Age (yr) 407 (100.0)
0-6 (Infant and preschool) 44 (10.8)
7-12 (Elementary school) 71(17.4)
13-15 (Middle school) 32(7.9)
16-18 (High school) 57 (14.0)
>19 (Adult) 203 (49.9)
Occupation
Teacher 34 (8.4)
Student 203 (49.9)
Sex
Female 230 (56.5)
With clinical symptom* 272 (66.8)
Sore throat 112 (27.5)
Fever 100 (24.6)
Cough 95 (23.3)
Sputum 54 (13.3)
Muscle pain 39 (9.6)
chill 33(8.1)
Rhinorrhea 17 (4.2)
Nasal obstruction 19 (4.7)
Loss of taste 7 (1.7)
Loss of smell 13 (3.2)
Fatigue 6(1.5)
Anorexia 5(1.2)
Diarrhea 5(1.2)
Cases without pre-existing comorbidity 350 (86.0)
Preceding infector
Family member 155(38.1)
Teacher 125 (30.7)
Friend 74 (18.2)
Colleague 13 (3.2)
Acquaintance 17 (4.2)
Other 6 (1.5)
Unknown 17 (4.2)
Exposed place to prior confirmed cases
Household 139 (34.2)
Day care center/Private institute 118(29.0)
Classroom/School/Dormitory 91 (22.4)
Public place 26 (6.4)
Workplace 13(3.2)
Other 4(1.0)
Unknown 16 (3.9)

*Included those with multiple symptoms.
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Table 2. Characteristics of the coronavirus disease 19 clusters by severe acute respiratory syndrome coronavirus 2 at educational facilities in Gangwon-do, from
December 10, 2020 to September 23, 2021

Cluster Identity of index Presumed source No. of No. of confirmed Age (yr), No. (%)
case infector exposed case 0-6 7-12 13-15 16-18 >19

Day care center

1 Teacher Teacher 488 35 14 (3.4) - - - 21 (5.2)

2 Teacher Teacher 235 12 5(1.2) - - - 7(1.7)

3 Teacher Teacher 255 5 - - 1(0.2) - 4(1.0)

4 Family Student 885 15 8(2.0) - - - 7 (1.7)

5 Family Student 524 30 10(2.5)  1(0.2)  1(0.2) - 20 (4.9)
Elementary school

1 Teacher Teacher 3,030 63 2(0.5) 29(7.1) 2 (0.5) = 30(7.4)

2 Teacher Student 1,186 16 1(0.2) 13(3.2) - - 2 (0.5)
Middle school

1 Student Student 1,894 8 - - 5(1.2) - 3(0.7)

2 Student Student 4392 7 - 1(0.2)  2(0.5) - 5 (0.5)

3 Student Student 2,295 19 1(0.2) 6 (1.5) - - 12 (2.9)
High school

1 Acquaintance Student 612 10 1(0.2) 1(0.2) - 3(0.7) 5(1.2)

2 Student Student 870 12 - - - 10 (2.5) 2 (0.5)

3 Teacher Family 633 8 = = = 3(0.7) 5(1.2)

4 Student Student 444 27 = 1(0.2) = 24 (5.9) 2 (0.5)
Private institute

1 Student Student 1,286 36 - 3(0.7) 6(1.5) 5(1.2) 22(5.4)

2 Teacher Student 969 18 - 1(0.2) 2 (0.5) 6 (1.5) 9(2.2)

3 Acquaintance Teacher 650 13 1(0.2) - - - 12 (2.9)

4 Teacher Teacher 1,700 21 - 8(2.0) 5(1.2) 2(0.5) 6 (1.5)

5 Teacher Teacher 1,047 52 2(0.5) 13(3.9) 1(0.2) 1(0.2) 35(8.6)

Table 3. Attack rate and secondary attack rate by presumptive source of infection in clusters related to educational facilities in Gangwon-do from December 10,
2020 to September 23, 2021

Cluster Presumed infector
Teacher Student Family member Acquaintance

AR (%) SAR (%) AR (%) SAR (%) AR (%) SAR (%) AR (%) SAR (%)
Total 9.4 (230/9,543) 2.0(124/6,275) 1.5(109/7,221) 1.3 (54/4,239) 3.2 (45/1,409) 2.4(25/1,057) 1.8(23/1,262) 1.0(10/970)
Day care center 5.3 (52/978) 3.4 (23/671) - - 3.2 (45/1,409) 2.4 (25/1,057) - -
Elementary school 1.9(79/4,216) 1.2(33/2,788) - - - - - -
Middle school - - 0.7 (34/4,621) 0.6 (17/2,669) - - - -
High school 1.3 (8/633) 0.3 (1/345) 3.0(39/1,314)  5.1(19/375) - - 1.6 (10/612) 1.9 (7/368)
Private institute ~ 2.5(91/3,716) 2.7 (67/2,471) 2.8 (36/1,286) 1.5 (18/1,195) - - 2.0(13/650) 0.5 (3/602)

AR=The Number of Confirmed Cases/The Number of People Exposed to Total Confirmed Cases in a Cluster the Presumed Source of Infectionx100.

SAR=The Number of Secondary Infectee in the Cluster Among Confirmed Cases/The Number of People Exposed to Secondary Infectee in a Cluster the Presumed
Source of Infection is a Teacher Among Confirmed Casesx100.

Abbreviations: AR, attack rate; SAR, secondary attack rate.
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Table 4. Comparison of risk assessment result and attack rate of educational facilities in Gangwon-do, Korea from December 10, 2020 to September 23, 2021

Cluster Risk factor Risk factor Tightness Density Persistence Crowdedness Activity Compliance AR on family (%) AR on school (%)
evaluation® score
Day care center
1 High 10 1 2 2 1 2 2 29.4 40.4
2 High 10 1 2 2 2 2 1 17.6 11.8
3 High 10 1 2 2 2 2 1 33.3 0.9
4 Medium 9 1 2 2 1 2 1 31.6 10.2
5 Medium 8 1 2 2 1 2 0 56.4 7.0
Elementary school
1 Medium 9 1 2 2 2 1 1 28.6 3.5
2 High 10 2 2 4.3 3.6
Middle school
1 Medium 7 1 2 2 1 1 1 23.1 0.7
2 Medium 7 2 50.0 1.5
3 Medium 7 1 1 2 1 1 1 23.1 0.8
High school
1 Medium 9 1 1 2 1 2 2 23.5 1.8
2 Medium 9 1 1 2 1 2 2 6.7 1.5
3 Medium 8 2 1 1 1 1 2 6.7 2.6
4 Medium 9 2 1 2 1 1 2 2.9 12.6
Private institute
1 High 11 2 2 2 1 2 2 10.0 67.7
2 Medium 9 2 1 2 1 1 2 35.3 40.9
3 Medium 8 1 1 1 1 2 2 33.3 13.9
4 High 10 2 2 2 1 1 2 12.5 21.7
5 High 10 2 2 2 1 1 2 28.2 43.2
AR=The Number of Confirmed Case of Cluster/The Number of People Exposed to Total Confirmed Casex100.
Abbreviation: AR, attack rate.
“High: »10, Medium: 7-9, Low: <0~6.
https://piv.or.kr https://doi.org/10.14776/piv.2024.31.e4 108



ZHE WA E F2LiH0]2{A

PEDIATRIC
I V INFECTION
UHZS19 FiCHrAl & VACCINE

Table 5. Risk assessment result per each factors of educational facilities in Gangwon-do, Korea from December 10, 2020 to September 23, 2021

Risk factor evaluation Tightness Density Persistence Crowdedness Activity Compliance
Total 19 (100.0) 19 (100.0) 19 (100.0) 19 (100.0) 19 (100.0) 19 (100.0)
Low (<6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2 (10.5)
Medium (7-9) 12 (63.2) 8 (42.1) 2 (10.5) 16 (84.2) 9 (47.4) 6 (31.6)
High (>10) 7 (36.8) 11 (57.9) 17 (89.5) 3(15.8) 10 (52.6) 11 (57.9)

Values are presented as number (%).
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