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ABSTRACT

Purpose: In response to the surge in coronavirus disease 2019 (COVID-19) omicron variant
cases, we have implemented preemptive testing for preschool and school. The purpose is

to quickly detect COVID-19 cases using a rapid antigen test (RAT) kit so that normal school
activities can continue.

Methods: The results entered in The Healthcare Self-Test App were merged with the
information on the status of confirmed cases in the COVID-19 Information Management
System by Korea Disease Control and Prevention Agency (KDCA) for preschool and school
of students and staffs March 2 to May 1, 2022 to analyze the RAT positive rate and positive
predictive value of RAT.

Results: In preschool and school 19,458,575 people were tested, weekly RAT positive rate
ranged from 1.10% to 5.90%, positive predictive value of RAT ranged from 86.42% to 93.18%.
By status, RAT positive rate ranged from 1.13% to 6.16% for students, 0.99% to 3.93% for
staffs, positive predictive value of RAT ranged from 87.19% to 94.03% for students, 77.55%

to 83.10% for staffs. RAT positive rate by symptoms ranged from 76.32% to 88.02% for those
with symptoms and 0.34% to 1.11% for those without symptoms. As a result of preschool and
school RAT, 943,342 confirmed cases were preemptively detected, before infection spread in
preschool and school.

Conclusions: RAT was well utilized to detect confirmed cases at an early stage, reducing the risk
of transmission to minimize the educational gap in preschool and school. To compensate for the
limitations of RAT, further research should continue to reevaluate the performance of RAT as
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new strains of viruses continue to emerge. We will have to come up with various ways to utilize it,
such as performing periodic and repeated RAT and parallel polymerase chain reaction.
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Table 1. General characteristics of the COVID-19 RAT screening preschool and school in Korea March 2 to May 1,
2022

Characteristics Values
Total 19,458,575 (100.00)
Sex
Male 397,559 (2.04)
Female 413,468 (2.12)
None 18,647,548 (95.83)
Status
Student 17,178,338 (88.28)
Staff 2,280,237 (11.72)
School type
Preschool 1,470,757 (7.56)
Elementary school 9,000,578 (46.26)
Middle school 4,903,684 (25.20)
High school 3,945,880 (20.28)
Specialized school 137,676 (0.71)
Period
3.02-3.20 4,947,321 (25.42)
3.21-3.27 3,273,331 (16.82)
3.28-4.03 2,833,152 (14.56)
4.04-4.10 2,598,794 (13.36)
4.11-4.17 92,115,283 (10.87)
4.18-4.24 1,981,338 (10.18)
4.25-5.01 1,709,356 (8.78)
Symptom
Symptomatic 1,039,087 (5.34)
Asymptomatic 16,139,251 (82.94)
None 2,980,237 (11.72)

Values are presented as number of screening person (%).
Abbreviations: COVID-19, coronavirus disease 2019; RAT, rapid antigen test.
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A e-otae] Y SE 28], WA A2 F 184 RAT HAFS AABHLAL, Frlket 2
Al =T B9 18] AARE F7ER AAIsto] wE 5 A7 E A7HIE el At ks
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RAT Y2 Fels| iy, 352k 8= v 5= £ = 1o F2F RAT P/ &2 5.25-1.11%
2 24she Fol2 Btk
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Table 2. Weekly result of the COVID-19 RAT screening to PPV of RAT preschool and school in Korea, March 2 to May 1, 2022

Status Period RAT screening PPV of RAT
Tested persons (n) Positive (n) Positive rate”™ (%) Positive (n) PPVT (%)

Week 1st (3.02-3.13) 4,947,321 291,756 5.90 271,852 93.18
2nd (3.14-3.20) 4,947,321 234,069 4.73 216,639 92.55
3rd (3.21-3.27) 3,273,331 171,804 5.25 148,481 86.42
4th (3.28-4.03) 2,833,152 137,378 4.85 126,462 92.05
5th (4.04-4.10) 2,598,794 93,898 3.61 86,854 92.50
6th (4.11-4.17) 2,115,283 52,369 2.48 47,855 91.38
7th (4.18-4.02) 1,981,338 31,632 1.60 28,286 89.42
8th (4.25-5.01) 1,709,356 18,943 1.11 16,913 89.28

Abbreviations: COVID-19, coronavirus disease 2019; RAT, rapid antigen test; PPV, positive predictive value.
“RAT Screening Positive Rate=RAT Screening Positive/RAT Screening Tested Personsx100.
TPPV of RAT=Reflex PCR Confirmation Positive/RAT Screening Positivex100.
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Table 3. Status result of the COVID-19 RAT screening to PPV of RAT preschool and school in Korea, March 2 to May 1, 2022

Status Period RAT screening PPV of RAT
Tested persons (n) Positive (n) Positive rate™ (%) Positive (n) PPVT (%)

Student 1st (3.02-3.13) 4,419,971 272,278 6.16 256,033 94.03
2nd (3.14-3.20) 4,419,971 217,051 4.90 202,690 93.38
3rd (3.21-3.27) 2,924,641 158,108 5.41 137,860 87.19
4th (3.28-4.03) 2,513,092 125,423 4.99 116,657 93.01
5th (4.04-4.10) 2,270,411 84,886 3.74 79,365 93.50
6th (4.11-4.17) 1,860,579 46,831 2.52 43,380 92.63
7th (4.18-4.02) 1,715,641 28,166 1.64 25,586 90.84
8th (4.25-5.01) 1,474,003 16,617 1.13 15,096 90.85

Staff 1st (3.02-3.13) 527,350 19,478 3169 15,819 81.21
2nd (3.14-3.20) 527,350 17,018 3.23 13,949 81.97
3rd (3.21-3.27) 348,690 13,696 3.93 10,621 755
4th (3.28-4.03) 320,060 11,955 3.74 9,805 82.02
5th (4.04-4.10) 328,383 9,012 2.74 7,489 83.10
6th (4.11-4.17) 254,704 5,538 2.17 4,475 80.81
7th (4.18-4.02) 265,697 3,466 1.30 2,700 77.90
8th (4.25-5.01) 235,353 2,326 0.99 1,817 78.12

Abbreviations: COVID-19, coronavirus disease 2019; RAT, rapid antigen test; PPV, positive predictive value.
“RAT Screening Positive Rate=RAT Screening Positive/RAT Screening Tested Personsx100.
TPVV of RAT=Reflex PCR Confirmation Positive/RAT Screening Positivex100.

= A 0] 1.13-6.16%, A 0] 0.99-3.93%, FAH S == Y
0] 87.19-94.03%, 1. %] ¢ 0] 77.55-83.10% % L}EFSAT) (Table 3).

RAT G/ &2 B0l 152} (6.16%), 1L 2] 9 0] 3524} (3.93%) 0l 7H Eh L NS EE=E
Ao 1552} (94.03%), uL 2] Y- 552} (83.10%)°ll 7H =T (Fig. 1).

1o

5 AL AL AA| YAE 77.91%, FAAZE 92.94%, ZA}
o] Qle 42 HA| YA E 0.84%, FAAZE 82.78% 2 40| A= 2o FAHET FA
oA Z 27} o] =l YA E- 77.07%p, YA ol E E=10.16%p 2] 2] S E T} (Table 4).

Z4to] 9= 7429 RAT YA &2 SHAY 0] 76.32% (F8+ 1) ol A 84.26% (E48+ ) A L, W 2]
20]83.31% (5-48FaL)ol| A 88.02% (72| ) ch PSS &= sHAY 0] 89.01% (54~8taL)
o] A 95.49% (2581 1L, 1A Y L279.549% (115810l A 84.56% (F-X¥) Atk Z4)0]
A=A 2 BAYolRAT A EI YIS = 25 =4 Uebdth E45ta sy
RAT Y EZ EUAT GBS = R Ao = 2RI= Ut F40] = 742 RAT G4
B2 54t st f-1] 9 WA o] 7 =L, S == 25t Y fA]
WA o] 747 =kt

2730l Y= 4 RATFEES i“c‘i l 0.83% (-2 l% Oﬂfﬂ 1.11% (& Qiﬂ_)oﬂﬂ, T2

X 87.94% (25811, WA %%66 63%( 535t W 71.70% Trx] °J E} o]
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Fig. 1. Weekly result of the COVID-19 RAT screening to PPV of RAT students and staffs in Korea, March 2 to May 1, 2022.

Abbreviations: COVID-19, coronavirus disease 2019; RAT, rapid antigen test; PPV, positive predictive value.

Table 4. The PPV of RAT screening among students and staffs by symptom in Korea, March 2 to May 1, 2022

4.25-5.10

--@-- Staffs PPV

Symptom Status School type RAT screening PPV of RAT
Tested case Tested person
Tested case (n) Positive (n) Positive rate (%) Tested person (n) Positive (n) Positive rate” (%) Positive (n) PPVT (%)
Symptomatic Student Preschool 176,938 69,531 39.30 63,850 50,247 78.70 47,190 93.92
Elementary school 1,576,794 578,758 36.70 535,738 414,492 77.37 395,796 95.49
Middle school 675,035 254,154 37.65 233,068 177,866 76.32 167,080 93.94
High school 579,625 298,439 39.41 203,139 157,784 77.67 142,013 90.00
Specialized school 9,304 3,883 41.73 3,292 2,774 84.26 2,469 89.01
Staff Preschool 21,363 9,974 46.69 8,145 7,169 88.02 6,062 84.56
Elementary school 90,929 41,887 46.07 38,069 32,573 85.56 27,129 83.29
Middle school 43,280 20,139 46.53 18,844 15,863 84.18 12,876 81.17
High school 44,627 21,515 48.21 19,626 16,663 84.90 13,254 79.54
Specialized school 6,600 2,896 43.88 2,703 2,252 83.31 1,847 82.02
Asymptomatic Student Preschool 2,932,640 13,876 0.47 1,212,593 10,019 0.83 8,586  85.70
Elementary school 19,920,979 99,761 0.50 7,449,930 70,814 0.95 62,203 87.84
Middle school 111, 8B SE0) 51,948 0.46 4,172,508 35,940 0.86 29,666 82.54
High school 8,867,870 41,231 0.46 3,232,914 28,630 0.89 20,995 73.33
Specialized school 189,771 1,089 0.57 71,306 794 1.11 669 84.26
Staff Preschool 403,516 983 0.24 186,169 728 0.39 522 71.70
Elementary school 1,857,629 4,280 0.23 976,841 3,351 0.34 2,336 69.71
Middle school 887,894 2,241 0.25 479,264 1,786 0.37 1,252 70.10
High school 917,344 2,410 0.26 490,201 1,855 0.38 1,236 66.63
Specialized school 120,858 312 0.26 60,375 249 0.41 161 64.66
Abbreviations: PPV, positive predictive value; RAT, rapid antigen test.
“RAT Screening Positive Rate=RAT Screening Positive/RAT Screening Tested Personsx100.
TPPV of RAT=Reflex PCR Confirmation Positive/RAT Screening Positivex100.
https://piv.or.kr https://doi.org/10.14776/piv.2024.31.e5 18
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