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Abstract
This study aims to investigate changes in dental service use among pediatric 
patients during the COVID-19 pandemic. The analysis was performed by collecting 
information about the number of visits, age, gender, diagnoses, and treatments for 
patients at the Pediatric Dentistry Department of Seoul National University Dental 
Hospital from January 2017 to December 2022. Compared with the period from 2017 
to 2019, the total number of visits decreased during the COVID-19 pandemic, with 
a substantial decline in 2020. Patients in all age groups, except those aged 10 - 14, 
experienced decreased visits, and there was no significant gender difference. Z29.8 
(need for other specified prophylactic measures) declined in all age groups, especially 
among those aged 0 - 4, except for those 20 years and older. K02.1 (caries of dentine) 
was sought by the age groups in the following order: 10 - 14, 15 - 19, 5 - 9, and 0 - 4 
years, with the most significant decrease in the 0 - 4 years age group compared to 
others. K07.4 (malocclusion, unspecified) decreased in younger groups aged 9 and 
below but increased in older groups aged 10 and above. During the period from 2020 
to 2022, preventive, restorative, pulp, and trauma treatments decreased, but surgical 
and orthodontic treatments increased compared with the previous three years. 
The use of sedation decreased and general anesthesia increased during COVID-19 
compared to pre-pandemic. This study describes the impact of the COVID-19 
pandemic on pediatric dentistry, making it a valuable reference for future pandemics.
[J Korean Acad Pediatr Dent 2023;50(4):452-468]
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Introduction

Coronavirus disease 2019 (COVID-19), an infectious respiratory disease caused 
by a novel coronavirus (SARS-CoV-2), first emerged in Wuhan, China, in Decem-
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ber 2019[1]. The World Health Organization (WHO) 
declared COVID-19 a public health emergency of inter-
national concern (PHEIC) on January 30, 2020[2], and 
deemed it a global pandemic on March 11, 2020[3]. On 
May 5, 2023, after approximately 3 years and 3 months, 
the declaration of a PHEIC for COVID-19 was lifted due 
to a decrease in cases, stable healthcare systems, and 
high levels of population immunity[4]. Although the 
global risk level for COVID-19 remains high, a decision 
has been made to transition to a long-term management 
of it[5].

The main route of transmission for the coronavirus 
has been suggested to be person-to-person, mainly 
through saliva droplets and contact with contaminated 
surfaces[6]. In dental settings, it can spread when dental 
equipment generates aerosols or droplets that contain 
the saliva and blood of infected individuals. Aerosol par-
ticles are very small and can remain suspended in the air 
for a long time, allowing them to enter the respiratory 
systems of other patients or settle on the surfaces of den-
tal equipment, leading to potential transmission of the 
virus[7]. In August 2020, the WHO recommended essen-
tial oral health services and the minimization of aerosol-
generating procedures (AGPs), with an emphasis on the 
use of personal protective equipment[8]. In December 
2020, South Korea also advised using proper protective 
equipment, hand hygiene, surface disinfection, and 
ventilation[9]. Both guidelines suggested limiting non-
essential dental visits and prioritizing essential treat-
ments, especially for confirmed or suspected COVID-19 
patients. These recommendations led to patients delay-
ing or canceling dental visits, resulting in a significant 
decrease in both emergency and non-emergency dental 
appointments during the pandemic[10]. As a result, 
dental services have experienced significant disruptions 
worldwide[8,11-13]. Nonetheless, South Korea continued 
to provide routine dental care services without a lock-
down throughout the pandemic period[14,15].

Only a few studies have considered the impact of CO-
VID-19 on pediatric dentistry in South Korea by analyz-
ing changes in dental service use among children and 
adolescents following the occurrence of the pandemic. 

Recent domestic research in South Korea on this topic 
was conducted using big data from the Health Insurance 
Review and Assessment Service[16-18]. Those studies 
investigated the period from January to August or De-
cember 2020, during the COVID-19 pandemic[16,17], or 
focused on dental trauma[18]. Additionally, they relied 
on publicly available statistical data from the Health In-
surance Review and Assessment Service, which includes 
only items claimed through medical insurance. Apart 
from COVID-19, previous studies on patient distribution 
and practice patterns at the Pediatric Dentistry Depart-
ment of Seoul National University Dental Hospital have 
also been conducted[19,20]. However, there has been 
insufficient research on the impact of COVID-19 on pe-
diatric dental service use in South Korea until 2022, just 
before the PHEIC was lifted.

Therefore, our objective is to analyze the number of 
visits, patient age, gender, diagnoses, and treatments 
within the Pediatric Dentistry Department of Seoul 
National University Dental Hospital from 2017 to 2022, 
comparing and evaluating the periods before and during 
COVID-19 outbreaks. This research holds clinical sig-
nificance for pediatric dentists and dental hospitals as it 
serves as a resource for predicting and managing patient 
dental visits during pandemics. Consequently, it can 
contribute to safeguarding the oral health of pediatric 
patients by emphasizing the need for health authorities 
and healthcare facilities to develop strategies for future 
pandemic situations.

Materials and Methods

This retrospective study was conducted with the ap-
proval of the Institutional Review Board of Seoul Nation-
al University Dental Hospital (IRB No. ERI23030).

1. Subjects

This study included 75,439 individuals who visited the 
Pediatric Dentistry Department of Seoul National Univer-
sity Dental Hospital between January 1, 2017 and Decem-
ber 31, 2022. Patients whose data were not aggregated in 
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the Order Communication System of Seoul National Uni-
versity Dental Hospital were excluded from this study.

2. Methods

The Order Communication System of Seoul National 
University Dental Hospital was used to aggregate data 
about the study subjects. The data cover the period from 
January 1, 2017, to December 31, 2022. In this study, the 
period from January 1, 2017, to December 31, 2019, is 
defined as the pre-COVID period, and the period from 
January 1, 2020, to December 31, 2022, is defined as the 
COVID-19 period.

From 2017 to 2022, we collected data on visit counts, 
patient age and gender, diagnostic codes, and prescrip-
tion codes on a yearly basis. The age groups were defined 
as follows: 0 - 4 years for preschool children, 5 - 9 years 
for elementary school students in lower grades, 10 - 14 
years for elementary school students in higher grades 
and middle school students, 15 - 19 years for adolescents 
preparing for high school and college entrance. Although 
specific age-related variations in COVID-19 infection 
among children and adolescents have not been docu-
mented[21], disparities in government policies[22-25] 
and the psychological state of patients and their caregiv-
ers in response to the pandemic[26] have been observed. 
Consequently, to examine age-related distinctions and 
compare them with previous research findings, patients 
were categorized into 5 age groups: 0 - 4 years, 5 - 9 years, 
10 - 14 years, 15 - 19 years, and 20 years and older.

Age and gender data were further analyzed for spe-
cific diagnostic codes, Z29.8 (need for other specified 
prophylactic measures), K02.1 (caries of dentine), and 
K07.4 (malocclusion, unspecified), because those codes 
represent more than 10% of cases each year. Treatments 
were categorized into 6 groups: preventive treatment, re-
storative treatment, pulp treatment, surgical treatment, 
orthodontic treatment, and trauma treatment. Each 
treatment group was investigated by aggregating the pre-
scription codes for specific treatment procedures within 
each group. The specific procedures and corresponding 
prescription codes for each treatment group are listed 

in Table 1. Sedation was investigated using prescription 
codes for chloral hydrate, hydroxyzine, and midazolam, 
and general anesthesia was examined using the prescrip-
tion code for endotracheal closed circuit general.

3. Statistical analysis

We used Excel 2019 (Microsoft Co., Redmond, WA, 
USA) to calculate basic statistics about the collected data. 
Chi-square test was used to measure the differences in 
age and gender between the pre-COVID and COVID-19 
periods for all patients and those with diagnostic codes 
Z29.8, K02.1, or K07.4. In addition, a logistic regression 
analysis was used to determine whether COVID-19 cor-
related with significant changes in age groups or gender. 
A 95% confidence interval (CI) and a significance level of 
α = 0.05 were considered statistically significant. Statisti-
cal analysis was performed using IBM SPSS Statistics for 
Windows, version 21 (IBM Corp., Armonk, NY, USA). In 
data processing, the count of dental visits encompassed 
all a patient’s visits within a year, and patient numbers 
were tallied without duplication for demographic statis-
tics. To mitigate variations in visit frequency due to spe-
cific diagnostic codes (Z29.8, K02.1, or K07.4), the analy-
sis focused on patient counts rather than visit numbers.

Results

1. Number of dental visits

The visit count for new patients decreased by 1.85% dur-
ing the COVID-19 period, compared with the pre-COVID 
period: a 9.54% decrease in 2020, followed by a 1.32% 
increase in 2021 and a 5.26% decrease in 2022. The visit 
count for returning patients decreased by 11.12% dur-
ing the COVID-19 period, compared with the pre-COVID 
period: a 14.36% decrease in 2020, followed by a 2.27% in-
crease in 2021 and a 3.65% increase in 2022 (Table 2, Fig. 1).
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Table 1. Treatment and corresponding codes at Seoul National University Dental Hospital’s Pediatric Dentistry Department

Group Name Code
Preventive treatment Topical fluoride application

Oral prophylaxis
Scaling
Sealant

H507452, H506385
H506243
H506212
H507640

Restorative treatment Stainless steel crown
Zirconia crown
Amalgam
Glass ionomer
Composite resin

H507423, H508423, H507428, H508428
H507422, H508422, H507420, H508420
H506761, H506762, H506763, H506764
P500200, P500500, P500900, H507504, H507505, H507506
H506239, H506240, H506241, H507501, H507502, H507503, H507500, 
H508501, H508502, H508503, H508500

Pulp treatment Pulpotomy
Pulpectomy
Root canal treatment

H507463
H507771, H507791, H507801
H507364, H507366, H507367, H507368, H507369, H507370, H507371, 
H506866, H507651, H507652, H507653, H507654

Surgical treatment Extraction
Odontoma removal
Operculectomy for eruption guidance
Lingual frenectomy

H504011, H504029, H504019
H504431
H505080
H504223

Orthodontic treatment Space maintainer
Myofunctional appliance
Direct bracket attachment appliance
Orthodontic or orthopedic appliance

H508149, H507432, H507442, H508098, H508300, H508096, H507100
H508122
H508038, H508213, H509707
H508120, H508320, H507471, H508123, H508101, H508058, H507496, 
H508084, H508186, H507494, H508057, H508107, H508079, H507650, 
H508128

Trauma treatment Tooth reduction or replantation
Resin wire splinting
Trauma suturing

H504051, H504046
H506293, H506294
H504991, H504993

Fig. 1. Number of dental visits and year-on-year visits for new patients and returning patients visiting Seoul National University Den-
tal Hospital’s Pediatric Dentistry Department from 2017 to 2022.
YoY: year on year, %* = (number of visits in current year - number of visits in previous year) / (number of visits in previous year).
pre-COVID: 2017-2019; COVID-19: 2020-2022.
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Table 2. Number of dental visits for new patients, returning patients, and total patients visiting Seoul National University Dental 
Hospital’s Pediatric Dentistry Department from 2017 to 2022

Year
New patients Returning patients Total

N %* N %* N %*
2017 4,559 - 23,509 - 28,068 -
2018 4,940 8.36% 25,402 8.05% 30,342 8.10%
2019 5,459 10.51% 24,824 -2.28% 30,283 -0.19%
2020 4,938 -9.54% 21,259 -14.36% 26,197 -13.49%
2021 5,003 1.32% 21,741 2.27% 26,744 2.09%
2022 4,740 -5.26% 22,534 3.65% 27,274 1.98%

pre-COVID 14,958 - 73,735 - 88,693 -
COVID-19 14,681 -1.85% 65,534 -11.12% 80,215 -9.56%

%* = (number of visits in current year – number of visits in previous year) / (number of visits in previous year).
pre-COVID: 2017-2019; COVID-19: 2020-2022.

Fig. 2. The age, gender distribution, and average age of patients visiting Seoul National University Dental Hospital’s Pediatric Den-
tistry Department from 2017 to 2022.
pre-COVID: 2017-2019; COVID-19: 2020-2022.

2. Distribution of age and gender

The age distribution, average age, and gender distribu-
tion of patients who visited from 2017 to 2022 are shown 
in Fig. 2. The changes in patient numbers for each age 
group compared to the previous year, as well as the shifts 
observed between the pre-COVID and COVID-19 periods, 
are presented in Table 3. During COVID-19, patient num-

bers decreased significantly in the following age groups, 
in order of age: 0 - 4 years, 5 - 9 years, 15 - 19 years, and 20 
years and older, while the 10 - 14 years age group saw an 
increase. There was a statistically significant difference 
between the age groups in the pre-COVID and COVID-19 
periods (Table 4, p < 0.0001). The 0 - 4 year-old age group 
was 0.615-fold less likely to visit in the COVID-19 period 
(adjusted odds ratio [AOR], 0.615; 95% CI, 0.548 - 0.689; p 
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< 0.0001), and the 10 - 14 years age group was 1.234-fold 
more likely to visit in the COVID-19 period (AOR, 1.234; 
95% CI, 1.106 - 1.378; p < 0.0001) than the 20 year and old-
er age group (Table 5). The number of males and females 
did not differ significantly between the pre-COVID and 
COVID-19 periods (Table 4, p = 0.098).

3. Distribution of diagnoses

The distribution of diagnostic codes for all patients 
from 2017 to 2022 is shown in Table 6. Among them, 
Z29.8, K02.1, and K07.4 accounted for more than 10% 

each year. The age groups differed significantly between 
the pre-COVID and COVID-19 periods in each of those 
three diagnostic codes (Table 4, p < 0.0001). For Z29.8, 
the 0 - 4 years age group was 0.477-fold less likely to 
visit in the COVID-19 period (AOR, 0.477; 95% CI, 0.390 - 
0.584; p < 0.0001), the 5 - 9 years age group was 0.762-fold 
less likely to visit in the COVID-19 period (AOR, 0.762; 
95% CI, 0.630 - 0.922; p = 0.005), and the 15 - 19 years age 
group was 0.740-fold less likely to visit in the COVID-19 
period (AOR, 0.740; 95% CI, 0.603 - 0.909; p = 0.004) than 
the 20 years and older age group (Table 5). For K02.1, the 
0 - 4 years age group was 0.422-fold less likely to visit in 

Table 4. Number of patients by gender and age for total patients and patients with diagnostic codes Z29.8, K02.1, or K07.4 in the 
pre-COVID (2017 - 2019) and COVID-19 (2020 - 2022) periods

Total Z29.8 K02.1 K07.4
pre-

COVID
(N)

COVID-19
(N) p value

pre-
COVID

(N)

COVID-19
(N) p value

pre-
COVID

(N)

COVID-19
(N) p value

pre-
COVID

(N)

COVID-19
(N) p value

Gender
M 22,178 19,549

.098
5,983 4,703

.198
4,417 3,588

.979
2,034 2,229

.004
F 17,714 15,998 5,060 3,932 3,781 3,074 1,884 2,343

Age
(Y)

0 - 4 6,727 3,818

.000

1,927 951

.000

2,049 995

.000

58 51

.000
5 - 9 19,053 16,368 4,685 3,692 4,367 3,628 1,452 1,345

10 - 14 10,331 11,780 3,018 2,753 1,319 1,613 1,812 2,491
15 - 19 3,078 2,931 1,194 913 410 365 531 593

20 703 650 219 226 53 61 65 92

p values from Chi-square test.
M: male; F: female; pre-COVID: 2017-2019; COVID-19: 2020-2022.
Z29.8: Need for other specified prophylactic measures; K02.1: Caries of dentine; K07.4: Malocclusion, unspecified.

Table 3. Number of patients for each age group visiting Seoul National University Dental Hospital’s Pediatric Dentistry Department 
from 2017 to 2022

Year
0 - 4y 5 - 9y 10 - 14y 15 - 19y 20y

N %* N %* N %* N %* N %*
2017 2,318 - 5,881 - 3,101 - 1,079 - 290 -
2018 2,367 2.11% 6,489 10.34% 3,464 11.71% 997 -7.60% 203 -30.00%
2019 2,042 -13.73% 6,683 2.99% 3,766 8.72% 1,002 0.50% 210 3.45%
2020 1,401 -31.39% 5,677 -15.05% 3,757 -0.24% 918 -8.38% 242 15.24%
2021 1,320 -5.78% 5,596 -1.43% 3,961 5.43% 936 1.96% 225 -7.02%
2022 1,097 -16.89% 5,095 -8.95% 4,062 2.55% 1,077 15.06% 183 -18.67%

pre-COVID 6,727 - 19,053 - 10,331 - 3,078 - 703 -
COVID-19 3,818 -43.24% 16,368 -14.09% 11,780 14.03% 2,931 -4.78% 650 -7.54%

%* = (number of patients in current year - number of patients in previous year) / (number of patients in previous year).
pre-COVID: 2017-2019; COVID-19: 2020-2022.

Trend Analysis of Pediatric Dentistry Patients at Seoul National University Dental Hospital: a Study on the Impact of the COVID-19 Outbreak



458 J Korean Acad Pediatr Dent 2023;50(4):452-468

Table 5. Comparison of the number of patients by gender and age for total patients and patients with diagnostic codes Z29.8, K02.1, 
or K07.4 during the COVID-19 (2020 - 2022) period compared with the pre-COVID (2017 - 2019) period

Total Z29.8 K02.1 K07.4
Adjusted

OR
95%

CI p value Adjusted
OR

95%
CI p value Adjusted

OR
95%

CI p value Adjusted
OR

95%
CI p value

Gender
F 1.015 .987, 

1.045 .298 .965 .912, 
1.022 .221 0.995 .932, 

1.062 .874 1.141 1.047, 
1.243 .003

M 1.0 1.0 1.0 1.0

Age
(Y)

0 - 4 .615 .548, 
.689 .000 .477 .390, 

.584 .000 .422 .290, 
.614 .000 .622 .380, 

1.018 .059

5 - 9 .930 .835, 
1.037 .193 .762 .630, 

.922 .005 .722 .498, 
1.045 .084 .658 .475, 

.912 .012

10 - 14 1.234 1.106, 
1.378 .000 .882 .727, 

1.070 .202 1.062 .730, 
1.546 .752 .979 .708, 

1.353 .897

15 - 19 1.031 .916, 
1.160 .618 .740 .603, 

.909 .004 .773 .522, 
1.147 .201 .793 .565, 

1.112 .179

 20 1.0 1.0 1.0 1.0

p values from logistic regression analysis.
Z29.8: Need for other specified prophylactic measures; K02.1: Caries of dentine; K07.4: Malocclusion, unspecified; OR: Odds ratio; CI: Confidence inter-
val; M: male; F: female; pre-COVID: 2017-2019; COVID-19: 2020-2022.

Table 6. Number and proportion of the top 10 diagnostic codes for all dental visits at Seoul National University Dental Hospital’s Pe-
diatric Dentistry Department from 2017 to 2022

Year 1 2 3 4 5 6 7 8 9 10

2017
Code Z29.8 K02.1 K07.4 K00.10 K02.0 K00.63 K00.68 K07.33 K02.9 S03.20

N
(%)

6,530 
(23.13%)

4,429 
(15.69%)

4,055 
(14.36%)

1,912 
(6.77%)

1,353 
(4.79%)

757 
(2.68%)

725 
(2.57%)

716 
(2.54%)

705 
(2.50%)

505 
(1.79%)

2018
Code Z29.8 K02.1 K07.4 K00.10 K07.33 K02.0 K02.9 K00.63 K00.68 S03.20

N
(%)

6,499 
(21.45%)

4,809 
(15.87%)

4,562 
(15.06%)

2,356 
(7.78%)

1,376 
(4.54%)

1,138 
(3.76%)

835 
(2.76%)

693 
(2.29%)

512 
(1.69%)

504 
(1.66%)

2019
Code Z29.8 K07.4 K02.1 K00.10 K07.33 K02.0 K00.63 K02.9 S03.20 K01.12

N
(%)

6,335 
(21.11%)

5,128 
(17.09%)

4,961 
(16.53%)

2,258 
(7.53%)

1,534 
(5.11%)

1,171 
(3.90%)

798 
(2.66%)

684 
(2.28%)

375 
(1.25%)

340 
(1.13%)

2020
Code Z29.8 K07.4 K02.1 K00.10 K07.33 K02.0 K00.63 K02.9 S03.20 K01.12

N
(%)

5,357 
(20.57%)

5,069 
(19.47%)

4,090 
(15.71%)

1,931 
(7.42%)

1,083 
(4.16%)

985 
(3.78%)

707 
(2.72%)

649 
(2.49%)

316 
(1.21%)

311 
(1.19%)

2021
Code Z29.8 K07.4 K02.1 K00.10 K02.0 K00.63 K07.33 K02.9 K01.12 K00.69

N
(%)

5,502 
(20.40%)

5,468 
(20.27%)

4,087 
(15.15%)

2,001 
(7.42%)

1,014 
(3.76%)

829 
(3.07%)

741 
(2.75%)

726 
(2.69%)

495 
(1.84%)

358 
(1.33%)

2022
Code K07.4 Z29.8 K02.1 K00.10 K02.0 K00.63 K05.10 K00.69 K05.09 K02.9

N
(%)

5,351 
(20.14%)

5,069 
(19.08%)

3,490 
(13.14%)

1,981 
(7.46%)

988 
(3.72%)

704 
(2.65%)

699 
(2.63%)

619 
(2.33%)

588 
(2.21%)

531 
(2.00%)

% = proportion of each diagnostic code among all diagnostic codes in that year.
K00.10: Supernumerary teeth in incisor and canine regions; K00.63: Retained primary teeth; K00.68: Other specified disturbances in tooth eruption; 
K00.69: Disturbances in tooth eruption, unspecified; K01.12: Impacted teeth of maxillary canine; K02.0: Caries limited to enamel; K02.1: Caries of dentine; 
K02.9: Dental caries, unspecified; K07.33: Anomalies of tooth position, spacing; K07.4: Malocclusion, unspecified; K05.09: Acute gingivitis, unspecified; 
K05.10: Simple marginal gingivitis; S03.20: Subluxation of tooth; Z29.8: Need for other specified prophylactic measures.
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the COVID-19 period (AOR, 0.422; 95% CI, 0.290 - 0.614; 
p < 0.0001) than the 20 years and older age group (Table 
5). For K07.4, the 5 - 9 years age group was 0.658-fold less 
likely to visit in the COVID-19 period (AOR, 0.658; 95% 
CI, 0.475 - 0.912; p = 0.012) than the 20 years and older 
age group (Table 5). Among Z29.8, K02.1, and K07.4, 
only K07.4 showed a statistically significant difference 
between males and females in the pre-COVID and CO-
VID-19 periods (Table 4, p = 0.004). For K07.4, females 
were 1.141-fold more likely to visit in the COVID-19 pe-
riod (AOR, 1.141; 95% CI, 1.047 - 1.243; p = 0.003) than 
males (Table 5).

4. Distribution of dental treatments

Compared with the pre-COVID period, the number of 
total treatment procedures decreased by 7.04% during 
the COVID-19 period. Preventive treatment, restorative 
treatment, pulp treatment, and trauma treatment de-
creased by 9.71%, 11.64%, 16.70%, and 18.62%, respec-
tively, compared with the pre-COVID period. However, 
surgical treatment and orthodontic treatment increased 
by 6.04% and 7.78%, respectively, compared with the 
pre-COVID period (Table 7, Fig. 3).

Table 7. Number of dental treatments performed at Seoul National University Dental Hospital’s Pediatric Dentistry Department 
from 2017 to 2022

Year
Preventive
Treatment

Restorative
treatment

Pulp
Treatment

Surgical
treatment

Orthodontic
treatment

Trauma
treatment Total

N %* N %* N %* N %* N %* N %* N %*
2017 5,893 - 4,261 - 1,051 - 2,279 - 933 - 90 - 14,507 -
2018 5,627 -4.51% 4,590 7.72% 1,124 6.95% 2,486 9.08% 1,023 9.65% 85 -5.56% 14,935 2.95%
2019 4,666 -17.08% 4,720 2.83% 1,083 -3.65% 2,470 -0.64% 1,102 7.72% 72 -15.29% 14,113 -5.50%
2020 4,064 -12.90% 4,115 -12.82% 1,030 -4.89% 2,585 4.66% 1,116 1.27% 72 0.00% 12,982 -8.01%
2021 4,897 20.50% 4,095 -0.49% 780 -24.27% 2,685 3.87% 1,177 5.47% 53 -26.39% 13,687 5.43%
2022 5,654 15.46% 3,782 -7.64% 904 15.90% 2,402 -10.54% 1,003 -14.78% 76 43.40% 13,821 0.98%

pre-COVID 16,186 - 13,571 - 3,258 - 7,235 - 3,058 - 247 - 43,555 -
COVID-19 14,615 -9.71% 11,992 -11.64% 2,714 -16.70% 7,672 6.04% 3,296 7.78% 201 -18.62% 40,490 -7.04%

%* = (number of treatments in current year – number of treatments in previous year) / (number of treatments in previous year)
pre-COVID: 2017-2019; COVID-19: 2020-2022.

Fig. 3. Number of dental treatments performed at Seoul National University Dental Hospital’s Pediatric Dentistry Department from 
2017 to 2022.
pre-COVID: 2017-2019; COVID-19: 2020-2022.
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5. Distribution of sedation and general anesthesia

The use of sedation decreased by 14.25%, and the use 
of general anesthesia increased by 5.16% during the CO-
VID-19 period compared with the pre-COVID period (Fig. 
4).

Discussion

The first case of COVID-19 in South Korea was con-
firmed on January 20, 2020, and the country confronted 
the challenges posed by the pandemic, which subse-
quently led to the enforcement of social distancing mea-
sures starting on February 29, 2020[25,27]. Afterward, 
the first vaccine dose was administered on February 
26, 2021, and by October of the same year, the nation-
wide vaccination rate had achieved 70%. This milestone 
marked the initiation of a phased return to normalcy, 
commencing on November 1, 2021[23,25]. However, the 
emergence of the highly transmissible Omicron variant 
on December 1, 2021, led to a renewed surge in con-
firmed cases, temporarily halting the phased return to 
normalcy. Nevertheless, in light of the increased public 
fatigue due to the prolonged pandemic, the paradigm 
shifted towards autonomous infection prevention rather 
than strict epidemic control[27,28]. Eventually, social 

distancing measures in South Korea were lifted on April 
18, 2022[27], and the WHO lifted the PHEIC declaration 
for COVID-19 on May 5, 2023[4]. We conducted a thor-
ough analysis of pediatric and adolescent dental service 
utilization before and during the COVID-19 outbreak to 
evaluate the pandemic’s impact.

The total fertility rate (TFR) in South Korea has re-
mained at record-low levels since the early 2000s, expe-
riencing a continuous decline[29]. Despite these demo-
graphic trends, annual dental utilization among children 
and adolescents steadily increased, with a temporary 
decrease in 2020 due to the COVID-19 pandemic, which 
was not fully recovered in the subsequent years[30]. 
Shree et al.[31]’s study found that concerns about CO-
VID-19 exposure risk resulted in a decline in dental vis-
its, with approximately 50% of parents postponing their 
children’s treatments. Nevertheless, over 95% expressed 
their willingness to return if they and their children were 
vaccinated. According to Son and Kim[16], nationwide 
dental visits for children aged 0 to 9 decreased by 16.3% 
during the first eight months of 2020, when COVID-19 
emerged in South Korea, compared with the same period 
in the previous year, and visits for those aged 10 to 19 
decreased by 9.2%. In our research, compared to 2019, 
the number of patients visiting the Seoul National Uni-
versity Dental Hospital in 2020 decreased by 18.88% in 

Fig. 4. Number of treatments performed under sedation and general anesthesia at Seoul National University Dental Hospital’s Pedi-
atric Dentistry Department from 2017 to 2022.
SED: sedation; GA: general anesthesia; pre-COVID: 2017-2019; COVID-19: 2020-2022.
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the 0 - 9 age group and by 1.95% in the 10 - 19 age group. 
In comparison to the results of Son and Kim’s research, 
a significant difference was observed in the higher age 
groups. According to Lee et al.[32]’s study, patients vis-
iting university hospitals for surgical procedures and 
orthodontic treatment have been steadily increasing 
compared to local dental clinics. Surgical procedures 
are typically single occurrences, while orthodontic 
treatment requires regular and extended appointments. 
Consequently, it appears that older age groups receiv-
ing orthodontic treatment consistently maintained their 
visits to dental hospitals even during a pandemic. When 
analyzing dental visits for new and returning patients, 
both experienced substantial declines during the ini-
tial stages of the COVID-19 outbreak in 2020, followed 
by slight increases in 2021, the year when vaccinations 
were conducted[25,31]. However, in 2022, a distinct trend 
was noticed: new patient visits decreased, but returning 
patient visits increased. According to Seo et al.[20], the 
number of new patient visits to the Pediatric Dentistry 
Department at Seoul National University Dental Hospital 
has shown an increasing trend since 2010. However, the 
decline in new patient visits in 2020 and 2022 was due to 
COVID-19, and the smaller decrease in 2022, compared 
to 2020, can be attributed to the stability observed fol-
lowing the Omicron peak in March 2022, which led to 
the easing of social distancing measures[27]. The ongo-
ing rise in returning patients from 2021 to 2022 can be 
attributed to the convenience of scheduling dental ap-
pointments in advance, unlike new patients. Despite the 
return to full in-person classes for students in 2022 and 
the readjustment to school life, which reduced dental 
visits during school hours[23,24], the returning patient 
reservation system enabled them to plan specific dates 
and times for their dental appointments.

During the pre-COVID and COVID-19 periods, there 
was no statistically significant difference in the number 
of visits between males and females (p = 0.098). On the 
other hand, there was a statistically significant decrease 
in visits from patients in the 0 - 4 year-old age group (p < 
0.0001) during the COVID-19 period. Specifically, the 0 - 4 
age group showed a slight increase in 2018 but has been 

continuously decreasing since 2019. The rapid decline 
that began before COVID-19 suggests that factors other 
than COVID-19 played a role in the persistent decrease 
in patient numbers in the 0 - 4 age group. An et al.[33] 
investigated whether the declining birth rate affected 
the demand for pediatric dental services. Despite a sig-
nificant decrease in the number of births over the past 
decade, the study predicted that the number of pediatric 
dental patients would remain relatively stable and even 
slightly increase. However, this study had limitations as it 
focused on specific regions and tertiary institutions, and 
did not categorize patients based on criteria such as age. 
According to a study by Lee et al.[32] conducted on pa-
tients of the Pediatric Dentistry Department at Pusan Na-
tional University Dental Hospital, the 0 - 3 age group ac-
counted for less than 10%. Kim et al.[34] investigated the 
reasons for infants and young children visiting dentists, 
and the results showed that oral examinations, routine 
check-ups, and dental caries prevention accounted for 
over 90%. The increase in local pediatric dental clinics 
may have led to a decrease in younger patients seeking 
check-ups and care for dental caries at university hospi-
tals. Analyzing the variation in the number of births by 
year revealed that the decrease in the number of births 
was relatively prominent in 2017 when compared to 
the preceding and subsequent years. When consider-
ing that the first stage of national oral health screening 
for infants and children is recommended around 18 - 29 
months after birth and that the entire primary dentition 
is typically completed around the age of 2 years, the low-
er birth rate in 2017 might have influenced the decrease 
in the number of patients aged 0 - 4 years since 2019, ap-
proximately two years after 2017. Additionally, the lower 
likelihood of infants and young children visiting univer-
sity hospitals may have had an extra impact. In contrast, 
there was a statistically significant increase in visits from 
patients in the 10-14-year-old age group (p < 0.0001) dur-
ing the COVID-19 period. The Ministry of Food and Drug 
Safety (MFDS) approved the Pfizer vaccine for those aged 
12 and above, with vaccination starting in October 2021 
for children and adolescents[35]. Meanwhile, the regula-
tions of the delayed commencement of school and the 
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phased return to in-person classes were less stringent for 
senior high school students in comparison to elementary 
and middle school students[36]. Vaccination, reducing 
concerns about COVID-19 transmission compared to 
younger age groups, and the greater availability of time 
for dental care utilization, unlike older adolescents, may 
have led to the increase in the 10 - 14 age group.

The diagnostic codes Z29.8, K02.1, and K07.4 exhib-
ited statistically significant differences by age group (p 
< 0.0001) before and during COVID-19. Z29.8 showed 
statistically significant decreases in the 0 - 4 years (p < 
0.0001), 5 - 9 years (p = 0.005), and 15 - 19 years (p = 0.004) 
age groups during the COVID-19 period, compared 
with the pre-COVID period. Son and Kim’s research[16] 
revealed a substantial reduction in visits related to di-
agnostic code Z29 until August 2020, compared with the 
same period in 2019, with a 34% reduction in the 0 - 9 
age group and a 9.2% reduction in the 10 - 19 age group. 
Our study aligns with that finding, with a 29.78% (1,969 
patients) reduction in the 0 - 9 age group and a 12.97% 
(546 patients) reduction in the 10 - 19 age group, showing 
the largest decrease among the three diagnostic codes. 
In particular, the most significant decrease was observed 
in the 0 - 4 age group, while the 5 - 9 age group and the 
15 - 19 age group showed similar decreases. The 10 - 14 
age group experienced the least reduction. This suggests 
that visits to pediatric dental hospitals for regular check-
ups or preventive visits without any specific motivation 
decreased during the COVID-19 period, especially in very 
young children. K02.1 showed a statistically significant 
decrease in the 0 - 4 years age group (p < 0.0001), with a 
51.44% (1,054 patients) reduction. Although not statisti-
cally significant, there were declines in the 5 - 9 years 
and 15 - 19 years age groups, with reductions of 16.92% 
(739 patients) and 10.98% (45 patients), respectively, dur-
ing the COVID-19 period compared to the pre-COVID 
period. In contrast, Kim et al.’s study[17] reported an 
overall increase in dental visits related to dental caries 
across all age groups, as they calculated values while 
considering the impact of year-to-year population dif-
ferences. Furthermore, our study specifically concen-
trated on cases under K02.1 (caries of dentine) at Seoul 

National University Dental Hospital’s Pediatric Dentistry 
Department, while Kim et al.’s study examined all cases 
under the diagnostic code K02 (dental caries) nation-
wide. Nevertheless, during the COVID-19 period, both 
studies found a consistent order in the age groups seek-
ing dental care due to dental caries: 10 - 14 years, 15 - 19 
years, 5 - 9 years, and 0 - 4 years. The nationwide increase 
in dental visits for caries during the COVID-19 period in 
Kim et al.’s study could be attributable to the government’
s restrictions on outdoor activities and the prolonged 
time spent at home, leading to an increased frequency 
of consuming cariogenic foods among children and ado-
lescents[37]. Compared to other age groups, the signifi-
cant decrease in the 0 - 4 years age group appears to be 
influenced by the choice of patients and their caregivers 
in this age group to visit local dental clinics rather than 
opting for a tertiary care center. This shift in preference 
may be attributed to reduced mobility and decreased 
use of public transportation during the COVID-19 pe-
riod[25,38]. K07.4 showed a statistically significant de-
crease of 7.37% (107 patients) in the 5 - 9 years age group 
(p = 0.012) during the COVID-19 period compared to the 
pre-COVID period. Furthermore, although not statisti-
cally significant, there was a 12.07% (7 patients) decrease 
in the 0 - 4 years age group, while the 10 - 14 years age 
group saw an increase of 37.47% (679 patients), and the 
15 - 19 years age group showed an 11.68% (62 patients) 
increase. Additionally, there was a statistically significant 
1.14 times increase in females compared to males (p = 
0.003). In Son and Kim’s study[16], patients diagnosed 
with K07 in the 0 - 9 years age group showed a decrease 
of 11.77% in 2020 compared to the previous year, while 
the 10 - 19 years age group exhibited an increase of 
5.67%. Our research findings align with the observa-
tion of a decline in younger age groups and an increase 
in older age groups. However, our finding in the 10-19 
age group, especially among those aged 10-14, showed a 
more significant increase. This can be attributed to the 
unique characteristics of university hospitals and the 
increased demand for orthodontic treatment compared 
to the past[39-41]. The pandemic has not dampened the 
demand due to infection control measures[42] and the 
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characteristics of orthodontic treatment, such as short 
chair time, less use of high-speed turbines, and limited 
generation of droplets and aerosols[43]. Omran and 
Dowie[43] noted an increase in demand for orthodontic 
treatments during the COVID-19 pandemic, attributing 
it to the shift to online classes and meetings, which led 
to a surge in the use of video platforms, often referred to 
as the Zoom boom. This phenomenon has increased the 
desire for orthodontic treatments to enhance esthetics, 
particularly among older age groups and girls, as they 
spend extended periods viewing themselves on video. 
In a study by Yilanci et al.[44], the most significant ad-
vantage of undergoing orthodontic treatment during the 
pandemic was reported as the ability to conceal appli-
ances like braces and wires with mask usage, in addition 
to reduced social interaction among individuals.

The number of preventive, restorative, pulp, and trau-
ma treatments decreased, while surgical and orthodon-
tic treatments increased during the COVID-19 period. 
Preventive treatment decreased in 2020, and this trend 
was observed in various countries, including Turkey, 
Brazil, and Germany[10,13,17,45]. According to Lyu and 
Wehby[46], bleeding gingivae showed the highest risk in-
crease among the oral health problems, indicating dete-
rioration in the oral hygiene of pediatric patients follow-
ing the onset of COVID-19. With the rise in total dental 
visits in 2021 and 2022, preventive treatments were likely 
actively performed to enhance oral health following the 
prior year’s deterioration. In Kim et al.’s study[17], restor-
ative and pulp treatments both decreased in 2020. In our 
research, restorative treatment decreased throughout 
the COVID-19 period, and pulp treatment decreased un-
til 2021 but increased in 2022. The decline in restorative 
treatment during the COVID-19 period suggests a delay 
in dental caries treatment, implying the progression of 
dental caries[47,48]. This, in turn, raises the possibility 
of an increased need for pulp treatment, and as social 
distancing measures were eased in 2022, patients expe-
riencing pain or extensive caries sought dental care. The 
rise in surgical and orthodontic treatments until 2021 
can be attributed to the increased availability of time 
during the COVID-19 pandemic. This led to a heightened 

demand for surgical procedures such as supernumerary 
tooth extraction or odontoma removal involving postop-
erative recovery time, as well as orthodontic treatments 
requiring regular visits over an extended period. Fur-
thermore, some patients might have chosen extraction 
of a primary tooth rather than pulp and restorative treat-
ments, which generate aerosols[49], or untreated carious 
teeth worsened during the pandemic were subsequently 
extracted[47,48]. In 2022, as nationwide in-person 
schooling resumed, children and adolescents adjusted to 
regular school attendance[50], and during their adapta-
tion to daily life, there was likely a decrease in demand 
for surgical and orthodontic treatments, in contrast to 
the previous year. Furthermore, patients with severely 
decayed teeth might have chosen pulp treatment rather 
than extraction in 2022. Trauma treatment did not show 
any notable difference in 2020 compared with the previ-
ous year. According to Son et al.’s study[18], the number 
of traumatic dental injury patients per 100,000 individu-
als decreased by 3.5% in 2020 compared with the average 
from 2017 to 2019. The primary distinction in the results 
between the two studies is attributed to the difference in 
the analytical approach. Son et al.’s study predominantly 
relied on diagnostic codes, whereas our study focused on 
prescription codes associated with trauma. Son et al. in-
vestigated the incidence of diagnostic codes, encompass-
ing open wounds of the lips and mouth, dental fractures, 
and dental avulsions. In contrast, we specifically scruti-
nized treatment procedures, including luxation tooth re-
duction, avulsion tooth replantation, resin wire splinting, 
and trauma suturing. After 2020, the number of trauma 
treatments decreased in 2021 and then increased in 2022. 
The decrease in 2021 can be attributed to a reduction in 
outdoor activities for children and adolescents due to 
social distancing and outing restrictions. However, after 
those restrictions were lifted, outdoor activities presum-
ably increased, which subsequently led to an increase in 
trauma cases during 2022.

When analyzing the use of sedation, a study by Seo 
et al.[20] from 2006 to 2015 found that the frequency of 
sedation procedures at Seoul National University Dental 
Hospital’s Pediatric Dentistry Department remained rela-
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tively stable, with around 200 cases per year from 2012 
onwards. However, in our study, we observed a gradual 
decline in the number of sedation procedures, from 252 
cases in 2017 to 199 cases in 2022. Although the num-
ber of sedation procedures decreased by 14.25% during 
COVID-19, the number of sedation procedures during 
2020 did not differ notably from that in the previous year. 
Therefore, the decline in sedation procedures can be at-
tributed to the decreasing trend observed from 2017 to 
2022. The pattern of general anesthesia use fluctuated 
over the years. During the COVID-19 period, it increased 
by 5.16% compared with the pre-COVID period. 2020 and 
2021 witnessed a rise in the number of general anesthesia 
procedures, reaching the highest level in 2021 with 564 
cases. The increase in surgical procedures, which often 
require general anesthesia, might have contributed to the 
higher use of general anesthesia during those years. In a 
study by Han et al.[51] on dental treatments under gen-
eral anesthesia, it was reported that surgical procedures 
occurred twice as frequently under general anesthesia 
compared to dental caries treatments in cases classified 
as ASA grade 1. In contrast, 2022 saw a 15.78% decrease 
in the use of general anesthesia compared with the previ-
ous year. Similarly, the decline in the number of surgical 
procedures in 2022 aligns with the reduction in the use of 
general anesthesia, suggesting a possible correlation be-
tween the two. However, further research is needed to in-
vestigate the specific types of dental treatment performed 
under general anesthesia during the COVID-19 period to 
better understand this relationship. In countries that ex-
perienced lockdowns during the COVID-19 period, some 
restrictions were imposed on dental treatment under 
general anesthesia, and the number of cases decreased 
compared with the pre-COVID period. However, with the 
cessation of lockdowns, the number of dental treatments 
under general anesthesia gradually recovered to their 
pre-pandemic levels[52-54]. On the contrary, South Korea 
had no lockdown periods, and the impact observed in 
certain other countries, where general anesthesia proce-
dures were restricted, did not seem to have occurred.

According to a literature overview conducted by Chec-
chi et al.[55], patients should undergo a preliminary eval-

uation, which entails checking their body temperature 
and conducting a brief survey to ask about any fever, re-
spiratory problems such as cough or difficulty breathing, 
and recent contact with individuals who might have been 
exposed to infection within the past two weeks. Patients 
who answer affirmatively to any of these survey questions 
and have a body temperature exceeding 37.5°C should be 
isolated at home or hospitalized. Patients are advised to 
avoid dental treatment unless it is an emergency or until 
they meet the criteria for quarantine release. Addition-
ally, even if they have recovered from COVID-19, it is rec-
ommended to wait 30 days after the resolution of symp-
toms before seeking dental care. Furthermore, patients 
who answer affirmatively to any of the survey questions 
but have a body temperature below 37.5°C are advised to 
refrain from dental treatment for at least 14 days. There-
fore, teledentistry has emerged as an innovative method 
that minimizes the risk of cross-infection, and its poten-
tial usefulness in future pandemics is recognized[56]. 
During the lockdown, which was implemented by dental 
associations worldwide, including the Centers for Dis-
ease Control and Prevention (CDC) and the American 
Dental Association (ADA)[57-61], dentists adopted tele-
dentistry, offering regular dental care through telephone 
or video consultations. They assessed cases for emergen-
cy needs and provided necessary dental treatment when 
required[62,63]. In future situations like the COVID-19 
pandemic, it is crucial to stress the importance of contin-
uous oral care to patients and their guardians. Pediatric 
dentists can effectively use teledentistry through plat-
forms like YouTube or KakaoTalk channels for remote 
dental consultations for children and adolescents during 
pandemics. Additionally, dental practitioners should 
minimize AGPs and employ infection prevention mea-
sures. To prevent infection, it is advisable to avoid AGPs 
such as the use of 3-way syringes, high-speed handpiec-
es, ultrasonic scalers, and nitrous oxide and oxygen se-
dation. If possible, priority should be given to the use of 
rubber dams, low-speed handpieces, atraumatic restor-
ative techniques like the Hall technique, fissure sealants, 
silver diamine fluoride, and remineralizing agents. Ad-
ditionally, extraoral radiographies such as panoramas or 
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cone-beam CT scans should be preferred over intraoral 
radiography. Developing pandemic preparedness manu-
als and negative pressure isolation rooms are essential 
steps for health authorities and healthcare facilities to 
prevent the spread of infectious diseases[55,64].

On May 5, 2023, WHO lifted the PHEIC declaration for 
COVID-19. As a result, Seoul National University Dental 
Hospital abolished the mandatory use of KF94 masks for 
healthcare workers starting June 1, 2023. Instead, they 
now selectively choose appropriate personal protective 
equipment based on their assessment of patient contact 
areas and potential sources of infection. As a retrospec-
tive analysis, this study has several limitations. First, 
since this study analyzed data from a single institution, 
the results of this study cannot be applied to trends in all 
dental patients in the country. Second, patient dental vis-
itation can be influenced by factors other than COVID-19, 
so results cannot be generalized as being solely due to 
COVID-19. Third, the study period only included data up 
to 2022, and we were unable to conduct research on the 
post-pandemic period after the declaration of PHEIC for 
COVID-19 was lifted. Preventing oral health risks during 
the pandemic is crucial, as neglect and delays in treat-
ment can lead to worsened oral health, potentially ne-
cessitating more extensive procedures in the long term. 
Therefore, it is necessary to conduct a follow-up study 
on changes in dental visitation and dental treatment 
patterns after the pandemic, including the number of 
patients, their chief complaints, as well as diagnostic and 
treatment details. Furthermore, we suggest additional re-
search at other university hospitals and private pediatric 
dental clinics. This study would provide valuable insights 
into changes in dental services induced by the pandemic. 
When compared with data after the end of COVID-19, it 
could serve as a useful and specific reference for dentists 
and dental hospitals, aiding in the development of strate-
gies to safeguard the oral health of children and adoles-
cents during future pandemic situations.

Conclusion

In conclusion, the COVID-19 pandemic influenced 

various aspects of pediatric dental service use at Seoul 
National University Dental Hospital’s Pediatric Dentistry 
Department. The total number of visits decreased, es-
pecially in 2020, affecting patients across all age groups 
except for those 10 - 14 years old, with no significant gen-
der difference. Specific diagnostic codes showed vary-
ing trends, with Z29.8 and K02.1 exhibiting decreases in 
most age groups and K07.4 having mixed results. From 
2020 to 2022, preventive, restorative, pulp, and trauma 
treatments decreased, whereas surgical and orthodontic 
treatments increased. Moreover, sedation use decreased 
and general anesthesia increased after COVID-19 com-
pared with the pre-pandemic period. These findings 
highlight the dynamic changes in pediatric dental care 
that occurred during the pandemic. This study holds 
clinical significance as a reference for predicting and 
managing changes in the overall patterns of pediatric 
dental patient visits during future pandemics. Pediatric 
dentists can perform teledentistry for non-face-to-face 
dental consultations and treatments to maintain oral 
health in children and adolescents during pandemic 
periods. Health authorities and healthcare facilities can 
develop pandemic preparedness manuals and establish 
negative pressure isolation rooms, which are crucial 
tools in preventing the spread of infectious diseases.
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