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— Abstract

Service database

This study aimed to investigate the frequency of dental visits after coronavirus disease 2019 (COVID-19) in children and
adolescents in comparison to that of adults. The data on the number of dental visits on the basis of different classification
and treatment codes for all the age groups were provided by the Health Insurance Review and Assessment Service from
January 2017 to December 2020. To reduce the impact of the population change, dental visits per 1000 people was
used. After the start of the pandemic, dental visits per 1000 people decreased in all age groups when analyzed for the
diseases of pulp and periapical tissues classification code and dental visits per 1000 people decreased over 5 years age
groups when analyzed for the pulp treatment code. Regarding the restorative treatment code, visits in the 0 - 19 years
age group decreased after the pandemic. Based on the comparison of the number of confirmed COVID-19 cases to
that of monthly dental visits by treatment codes, the change rate of pulp and restorative treatments gradually decreased
after the waves of the pandemic in February and August 2020 in Korea. Furthermore, dental visits per 1000 people for
gingivitis and periodontal disease classification code increased after the pandemic in all age groups. The rate of decrease
in dental visits per 1000 people for restorative treatments in children and adolescents was higher than that in adults. The
rate of decrease in the number of dental visits for multi-visit pulp treatments showed a rapid decrease as compared to
that of 1-visit pulp treatments after the pandemic. This study identified changes in the number of dental visits of children
and adolescents after COVID-19 transmission in comparison to that observed in adults.
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1. G CHA

Chetol= HZEYAMAME7H (Health Insurance Review and
Assessment Service, HIRA)2| 2712 & HI G| O E{ 7§ BFA| A&
(Healthcare Bigdata Hub)OlA XSdt= At& & O|&35tRACE
coviD-19 o2 =g 7|F 2017d 127 E 20194 128
X, COVID-19 0|2 = TzEE 7|&F 20208 1&FE 20204
1287 =4 2Y7|2HoM H7E YHMME 7|2 &Y
C}. COVID-19 O|F2 & 374d Foto| B 4tS Aot Xt

Ee FUYEEH), XNg ZEY AFE X+ T YN E
THFE EZTSIYUCE dEE 182 A0PEAE2 SMHY 2
OES AL, 4212 20M Ol4S o IELE ER/OtSULt
(Fig. 1)

Healthcare Bigdata Hub

|

All treatment performed in dental clinics and
hospital from 2017.01 — 2020.12
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Fig. 1. Flow chart of data set.
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2. Ol Hhe Z=(Dental visits per 1000 people, 0|5} DP)E AHESIRALE. 2017
HEE 2020E7H| AEY Qlfe= WHOMM Lo FUISE 2

UEBEHHMEMES A2 YHO[H YAl & & TE 083t COVID-19 O|F 27t 2017H0I A 2019¢
(Healthcare Bigdata Hub) SI2SAEEOAN 2H AEF &4 NXel Ql4=0| HE2 O|835tRUCHTable 1). TAHS A0
(Gt &) A T S At=E 0| 8StUCE MM H A AH0| C4Ql AOHK| O M F2 TTHSt= R EQI X0t W&
T RS, Ol BHAE9 Y SI+2E A &= 7| U WEZHOH(K00), X|OF RAI(KO2), X4+ & 2Tt EE 9| Het
2o oj= LY sl4+2 HI|SIUCH A= o174 KjO| 7t Ly (Ko4), X| 29 S A[FEehK05)0] =AM, TH JEF2| of
® 0] 0[X|= &S F0|7] I8 27 1000 LHA = 2%, 1%BH2 XHX[Sh= X|OHRHHO| & (K07) 2t 7|Ef Of 4% ZX| 2|

Table 1. Population in Korea

0 - 4 years 5-9years 10 - 14 years 15 - 19 years over 20 years
BP 1,966,160 2,335,564 2,325,424 2,806,105 42,384,901
P 1,677,023 2,293,047 2,337,589 2,455,747 43,065,617

BP: Before pandemic, P: Pandemic

Table 2. Korean disease classification code ER(729) §ES2 MASHRUCH(Table 2). X|2 ZEE= & 297}HX]
Code Name g TSI 2K g, KKz, X M7 21522 2&/
K00 Disorders of tooth development and eruption StRACH(Table 3). X|=X|2 SO|A =0 23t AEZ YK G
K02 Dental caries Y= F(U0074), FA SLL=ILEU0075)2 1-visit X=X
K04 Diseases of pulp and periapical tissues B2, 22U0101)E Multi-visit X|$X| 22 £23810] H|n8}H
K05 Gingivitis and periodontal diseases .

Table 3. Korean treatment code

Group Name Code
Pulp treatment Emergency pulp treatment u0210
Access cavity preparation u0050
Pulp capping u0020
Treatment for 1 visit filling U0060
1 visit endodontics (Permanent Tooth) Uoo74
1 visit endodontics (Deciduous tooth) U0o75
Pulpotomy u0090
Pulp extirpation uo101
Root canal irrigation uo111
Root canal enlargement uo116
Root canal filling Uo121,U0126
Restorative treatment Amalgam filling U0131,U0132,U0133,U0134
Composite resin filling U0135,U0136,U0137,U0138
Light curing composite resin restoration U0239,U0240,U0241
Fissure sealing U2390
Extraction Extraction of deciduous teeth U4411
Extraction of anterior teeth U4412
Extraction of posterior teeth U4413
Complicated extraction U4414
Others Rubber dam application u0140
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3. 8A44d stE0fA Aote] E5 A WETOH(K00), X|OF LA{(K02) & A
29 % XFHEK05) 22 2%t LY S+ ZE HE &0
L8 ool et Y Ol E7Ux7t 7ot ME S7ISHAL K== & ZEFQ(Z 22 ZohKo4H)ez QS
A CHEX] 2785t 99.9% A Z|F7HConfidence Interval, Cl)& e 3= BE HHAZ0|A 20200 ZAastS D, M9l
57| fIotof ZOMS ZZ(Poisson distribution)2 AMHESHY of IS 0 - 14MZ2 Z42E0| ZALh 2= AHEE FHHTAM
Ct. A= A2 Stata 16.0 (Stata Corp, USA)E O|83IRALt. O H3IE FO|A 5 - 9A Ao X4 W 2EEEQEXIO| H
2HK04) 2 E 215t LYY Sl=Tt 387.62|0|A] 299.72| 2 23%THE
m 9T AR 2 Z4A8S BYD, 0 - 44 ABRO| Klojo] $S U
EYO0HK0)2Z 2Bt Lh2 KTt 471200 M 61.23]2 30%
1. COVID-19 M= o] FHH| mE Ql7t4= ThH| i = 7MY 2 37188 B 0 - 4M 22l X2 R X FHe S
£=0| 3|8 (%) Helotd ALz 72o|g0l EXSIRULCH(Table 4, Fig. 2, p
0.001)
COVID-19 H=o| =40 WE 2= ChH| L 2| #
0-4 5-9 10-14 15-19  Over 20
years years years years years
Disorders of tooth development and eruption (KOO - +4% +1% +11% +5%

Dental caries (K02 +6% +9% +23% +14% +1%

)
)
)

Gingivitis and periodontal diseases (KO5 +1% +3% +17% +26% +3%

Fig. 2. Changed rate (%) in dental visits per 1000 people according to disease classification code between
before pandemic (2017-2019) and pandemic (2020).

Table 4. The number of visits according to disease classification code between before pandemic (2017-2019) and pandemic (2020)

0-4 years 5-9 years 10-14 years 15-19 years over 20 years
N  DP(999%C) N  DP(@9%C) N DP(999%C) N  DP(999%C) N  DP (999% Cl
KOO
BP 92,680 471 2256926 9663 790104 3398 30711 09 171129 40
612 1008.2 3427 121 46
P 102544 o518 2311884 10060-10104 BOV12T a153a40p 2270 1924y 19880 4y
K02
BP 874019 4445 1911386 8184 797435 3429 545836 1945 6104600 1440
469.1 8957 4205 2023 1455
P 786676 sy aaz0gr 2023777 (89368977 2829 (41914219 P80 (22130033 02004 (1453 9457
K04
BP 246276 1253 905291 3876 223227 960 366851 1307 12990358 3065
106.7 2997 797 117.0 27080
P 1834 yosg-1075 8781 agg53009p 180180 790803 287399 (1963-117.7)r T1BO2TT2 0705 579 g
KOS
BP 125301 637 329022 1409 384883 1655 691620 2465 31212978 7364
643 1445 194.1 3111 7504
P 07778 36.649) 3134 (1437-1453 AP3780 19399951y 703861 (3099 310 o 32702197 500 g 7og g

p < 0.001, p values from poisson distribution
DP: Dental visits per 1000 people, Cl: Confidence interval, BP: Before pandemic, P: Pandemic.
K0O: Disorders of tooth development and eruption, K02: Dental caries, K04: Diseases of pulp and periapical tissues, KO5: Gingivitis and periodontal diseases
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2. COVID-19 M=Zo| X|g ZEO| 2 Ol CHH| LY

Sl59| HotE(%)

COVID-19 MZQo| X|8 ZEOQ| M2 oIz [HH| LYY 3i4
o| Halg0M +EXEs H22 HMAT A0tEAE IE0M
= 25 2020H 0 ZASIRALE 0 - 4M|70] 664.52]0f| A 359.2
2|2 46%, 5 - 9MIT0| 252520l A 1436.82| 2 43%, 10 - 14A|
0| 1165.72| 0 A 758.9%] 2 35%, 15 - 19A0| 330.0%|0fl A
247.1%| 2 25%0t3 CHE K& AE0f Hlgf ZAg0| ZiCt X[
K2= 0 - 4MT0|MBF 654.62| 0| A 689.92| 2 5%2tE S7t5t
R, LIHX| AH T M= 5 HA5HRATE £9], 10 - 1442
Ol A 466.4 3|0 A 393.03| 2 16%2F22 7Ha A Z2a3D,
15 - 19MZ0| A 686.52|0A 672232 2%2HE 7+ MA Z
230 EX|= e HAHZ M S7ISHACH(Table 5, Fig. 3, p <
0.001).

320208 ZELF AIFERA $0) G2 20PHAH |
2 ACO| #s) At

2[Lt2tolA 2020 2@ 1t 80 COVID-19 Al EXIXL7}
48] 715t 0| LIMCE coviD-19 HE K& =
E2 Qloh QI TiH| LY R H3HE2 2020H =2 2017 -
20198 = Q4= CHH| LR Sl HZ Q| XHOIZLE 2017 - 2019
He Ql74 CHH| L@ S5 B o= LHR0] fJLCE =5X7,
X|=X|2& 2017 - 2019 H=0f H|sH 20208 =0 25 ZAdt
A4, E3| 2Lzt tifd o|R0| Xt ZASHUCE +=2X2
= #2hg0] 2020 32 -0.350A 2020 6& -0.542, 2020
98 -0350A 2020 112 -0442 QY 0|5 MAL ZAD,
K|=X|Z= 20209 3& -0.01011M 2020 8& -0.272, 2020 9
2 -00801A 2020 11€ -0.172 CHRY 0| A ZARCH
LR=2020E 0] 1, 2, 822 M st N B7HSHRALHFig. 4).

=

0-4 5-9 10-14 15-19 Over 20
years years years years years
Restorative treatment _ +3%
Pulp treatment +5% -7% -16% -2% -6%
Extraction = +12% +3% +2% +9% +1%

Fig. 3. Changed rate (%) in dental visits per 1000 people according to treatment code between
before pandemic (2017-2019) and pandemic (2020).

Table 5. The number of visits according to treatment code between before pandemic (2017-2019) and pandemic (2020)

0-4 years
N DP (99.9% Cl) N
Restorative treatment
BP 1,306,466 664.5 5,897,389 2525.0 2,710,671 1165.7 926,041 330.0 11,320,343 267.1

350.2 14368 7589 2471 2760
(357.7-360.7) 224038 (14342 14394y 1773872 75707607 0088 o461 2ag 0y 11880410 5057 506 3

5-9 years 10-14 years 15-19 years
DP (99.9% Cl) N DP (99.9% Cl) N

over 20 years
DP (99.9% Cl) N DP (99.9% Cl)

P 602,418

Pulp treatment
BP 1,286,946 654.6 3,736,886 1600.0 1,084,643 4664 1,926,367 686.5 61,110,128 1441.8
689.9 14839 393.0 672.2 1360.8

P 1156342 66756020y 3402031 (1481314865 21873> (391 73044y 11090663 070 4 673 ) 28002433 13505 1367 4y
Extraction

BP 23722 121 2257875 96674 860982 3703 80704 288 6849404 1616

P 22805 136 oogap13  IPA garagr 3718347369 315 007487 1027

(13.3-13.9)* (993.3-997.6)* (377.0-379.7) (31.1-31.9)* (162.5-162.9)*

p < 0.001, p values from poisson distribution
DP: Dental visits per 1000 people, Cl: Confidence interval, BP: Before pandemic, P: Pandemic.
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Fig. 4. Relationship between new confirmed coronavirus cases and rate of change in dental visits per
1000 people (DP) of treatments in children and adolescents. Rate of change = (DP in 2020 - mean
DP in 2017 - 2019) / (mean DP in 2017 - 2019)

7t B0l BIHHEL Multi-visit X|=X|2& 2ZE& ¢ EAXCZ 9 CHTable 6, Fig. 5, p <0.001).

0-4 5-9 10-14 15-19 Over 20
years years years years years

+11% +8% 0% -4%
-3%

1-visit pulp treatment

Multi-visit pulp treatment
Rubber dam

Fig. 5. Changed rate (%) in dental visits per 1000 people according to pulp treatment and rubber dam
between before pandemic (2017-2019) and pandemic (2020).
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Table 6. The number of visits according to pulp treatment and rubber dam between before pandemic (2017-2019) and pandemic (2020)

0-4 years 5-9 years 10-14 years 15-19 years over 20 years
N DP (99.9% CI) N DP (99.9% Cl) N DP (99.9% Cl) N DP (99.9% CI) N DP (99.9% CI)

1-visit pulp treatment

BP 508899 2588 740497 3171 19,404 83 5,556 20 220,822 52
2928 3519 90 20 50
P 40388 g1 404y 800986 (3506 3oao 21030 gagon  BOTT nphqy 216529 oho g
Multi-visit pulp treatment
B 71384 363 339243 1453 98,585 24 26138 770 7261089 1713
330 1254 388 7438 1605
P 95360 35033 287022 570 90039 g azgop 183793 gpa o 091173 eh3 1607
Rubber dam
BP 276578 1407 469038 2008 63,558 273 87.419 312 2510620 592
1627 207.8 269 370 675
P 212900 10171638 47001 oogg20s8y 029 6ea73) 0810 (3pe374p 2904762 o7 576

p < 0.001, p values from poisson distribution
DP: Dental visits per 1000 people, Cl: Confidence interval, BP: Before pandemic, P: Pandemic.
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