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ABSTRACT. .

Navigating Alveolar Ridge Preservation: Techniques, Materials, and Clinical
Implications

Running title : Concept and techniques of alveolar ridge preservation (ARP)
Sung-Ah Che, Soo-Hwan Byun", Sang-Min Yi, Sang-Yoon Park, Byoung-Eun Yang"

Department of Oral and Maxillofacial Surgery, Hallym University Sacred Heart Hospital,
Department of Artificial Intelligence and Robotics in Dentistry, Graduate School of Clinical Dentistry, Hallym University,
Dental Artificial Intelligence and Robotics R&D Center, Hallym University Medical Center

After tooth extraction, the alveolar bone undergoes a physiological remodeling process and resorption, leading to dif-
ficulties in prosthetic restoration including dental implant. To address this issue, alveolar ridge preservation (ARP) has been
developed to minimize post-extraction alveolar bone resorption. However, clear guidelines for ARP procedures are currently
lacking. Therefore, this study aims to review the existing literature on ARP procedures and materials and to discuss their
significance. The results indicate that the ideal ARP technique involves removing granulation tissue after tooth extraction,
application of suitable graft materials, and sealing socket. ARP has demonstrated clinical efficacy in minimizing invasive-
ness during subsequent implant placement. Nevertheless, we suggest further research to elucidate the most effective types
of graft materials and optimal timing for implant placement.

Key words : alveolar ridge preservation, ARP, implant, alveolar bone resorption
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Impact of COVID-19 Outbreak and its Different Waves on Hospital Admissions for
Odontogenic Infections: A Single-Center Retrospective Study

Running title : Hospital Admissions for Odontogenic Infections during COVID-19
Chan-Min Kim, Jae-Hoon Lee
Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

Purpose : Odontogenic infections, which originate from teeth or their surrounding structures, are prevalent in the head
and neck regions. The COVID-19 pandemic has altered healthcare-seeking behaviors due to policies adapted to impede the
spread of virus, potentially impacting the management and severity of odontogenic infections. This study aims to investigate
changes in characteristics of patients admitted to the hospital suffering from odontogenic infections before and after the
COVID-19 outbreak.

Patients and Methods : A retrospective study was conducted on patients admitted to the Department of Oral and Maxil-
lofacial Surgery at Dankook University Hospital from March 2017 to February 2023. Patients were divided into two groups
based on pre and post-COVID-19 outbreak (Group 1 and Group 2, respectively). Clinical parameters, treatment modalities
were compared between groups. Additionally within Group 2, COVID-19 positive and negative patients were compared,
and Group 2 was subdivide into five groups according to different waves of COVID-19 outbreak.

Results : Following the COVID-19 outbreak, there was a significant increase in hospital admissions odontogenic infec-
tions. Group 2 exhibited higher severity scores, affected spaces, and surgical interventions compared to Group 1 patients.
COVID-19 positive patients demonstrated elevated severity parameters. Subgroup analysis within Group 2 revealed the
highest severity during the second wave of the COVID-19 outbreak.

Conclusion : COVID-19 outbreak correlated with a rise in hospital admissions and severity of odontogenic infections.
Thus, healthcare providers should anticipate changes in odontogenic infection patterns during pandemics and adapt manage-
ment strategies accordingly.

Apnig eAoadsoney 181usn)-8|buIg \ :SUOIO8U| 2IUBBOIUOP(Q) 1O} SUOISSILPY [ENASOH UO SBABAA JUsIayI( SH pue YeaIqinQ 61 -aIAQD 40 10edw|

Key words : Infections; C-Reactive Protein; Sepsis; COVID-19; Physical Distancing

Corresponding Author

Jae—Hoon Lee, DDS, MSD, PhD, Professor

Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University,
119 Dandae-ro, Cheonan, Chungcheongnam-do, 31116, Republic of Korea,

Tel : +82 41 550 1995 / Fax : +82 41 551 8988 / E-mail : lee201@dankook.ac.kr

ChstR|ztolArESIX| RI62H KI8S 2024 | 503



ORIGINAL ARTICLE

I . Introduction

Odontogenic infections are those infections that
originate in the teeth or their surrounding struc-
tures, and are the most common type of head and
neck infections”. Odontogenic infections normally
start out in a rather localized form but can spread to
adjacent structures, usually via fascial spaces of the
head and neck area. Once spread to fascial spaces,
odontogenic infections may become severe, and
special management such as surgical intervention,
administration of antibiotics, and hospital admis-
sions should be considered. Although the mortality
rate related to odontogenic infections has dropped
significantly owing to the advancement of antibiot-
ics and improved surgical techniques, odontogenic
infections still cause a variety of complications to the
patient, such as airway obstruction, orbital abscess,
cerebral abscess, descending necrotizing mediasti-
nitis, necrotizing fasciitis, cavernous sinus thrombo-
sis, sepsis, and Lemierre’s syndrome®. Several pa-
rameters have been used to determine the severity
of odontogenic infections. C-reactive protein(CRP)
levels, white blood cell(WBC) counts, lengh of hospi-
tal stay, use of different treatment modalities, num-
ber of affected fascial spaces, and severity score sug-
gested by Flynn et al. are routinely used to assess the
severity of infection*”. Among the factors that affect
the severity of odontogenic infections, accessibility
to public dental care has an effect on how severe the
symptoms are and the overall number of patients.
According to a study conducted by Bowe et al., as
public healthcare benefits gradually decreased, both

the severity and number of odontogenic infections
increased in the United Kingdom®. This result was
consistent with a study performed by Salomon et al.
at the University of Illinois in which, after restricting
public dental care benefits, the severity and volume
of odontogenic infections increased”.

COVID-19 viruses are enveloped, non-segmented,
and positive-sense RNA viruses that were first re-
ported in Wuhan, China. Since then, it has rapidly
become a global pandemic®. The virus was first re-
ported on January 20%, 2020, in the Republic of Ko-
rea. In an effort to slow the diffusion of the virus, the
Korean government issued social distancing mea-
sures starting on February 29", 2020°'%. Social dis-
tancing measures have caused foot traffic in public
areas plummet by 13~25.5%, according to a policy
report conducted by The Seoul Institute in 2021'".
Notably, the number of patients visiting private den-
tal clinics has declined drastically, reaching 76% in
the US. Similarly, a retrospective study conducted
in 2020 by Lee et al. showed a significant decrease
in the number of patients visiting dental clinics be-
tween February and April 2020'. Since the frequen-
cy of patients visiting dental clinics declined due to
fear of viral infection, proper treatment of rather
simple dental-related infections were considered
frivolous. A study performed in the United Kingdom
by Samara et al. reported an increase in the severity
and number of odontogenic infections, which cor-
responds to a study by Grill et al. in Germany™>'4'.
In addition, a study reported that COVID-19 might
lead to opportunistic infections with other viruses,

bacteria, and fungi, which could potentially compli-
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cate preexisting conditions, including odontogenic
infections'.

Since only few studies on this topic have been
conducted in Korea, the purpose of this study was
to compare hospital admissions for odontogenic in-
fection before and after the outbreak COVID-19 and
according to different waves of virus spread since

social distancing policies changed consequently.

II. Materials and Methods

1. Study Participants

This retrospective study included all patients ad-
mitted to the Department of Oral and Maxillofacial
Surgery at Dankook University Hospital between
March 2017 and February 2023. Patients whose in-
fection did not originate from odontogenic causes,
those who did not show any clear clinical symptoms
or had no to minimal swelling were excluded. Con-
sequently, 12 patients were excluded and 348 pa-
tients were included. This study was approved by
the institutional review board of Dankook University
Dental Hospital (IRB number: DKUDH IRB 2024-
03-002).

2. Methods

The groups were divided as of February 29%, 2020,
which was the first day of implementation of social
distancing policies. Group 1 comprised patients

before social distancing and served as the control

group. Group 2 comprised patients who underwent
social distancing. A second study was conducted in
Group 2, further dividing the group according to the
different waves of the COVID-19 outbreak as de-
scribed by the Korea Centers for Disease Control &
Prevention(KCDC)'".

Charts were reviewed for every patient, and age,
sex, comorbidities, admission and discharge dates,
initial CRP and WBC counts, treatment modalities,
and COVID-19 test results were recorded. Other pa-
rameters that defined the severity of infection such
as intensive care unit(ICU) admission blood culture
results, number of surgeries performed, fasciitis, and
mortality were also recorded. A single researcher re-
viewed the CT images taken on admission and the
affected spaces, and severity score by Flynn et al. was
recorded.

Finally, to determine whether COVID-19 infection
affects the severity of odontogenic infection, a com-
parison between COVID-19 positive and negative

patients was performed.

3. Statistical Analysis

The recorded data were entered in to Ex-
cel spreadsheets(Microsoft Office), and statistical
analyses were conducted using IBM SPSS Statistics
for Windows Version 29.0.1(SPSS Inc., Chicago, IL,
USA). Statistical significance was determined us-
ing independent t-tests and one-way analysis of
variance(ANOVA) for numerical values and Chi-
square tests for comparison of distribution of non-

numerical values. Statistical significance was set at
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P-values less than 0.05. Tables were created using
Excel(Microsoft Office).

[II. Results

1. Study Participants

Group 1 comprised 68 females(48.9%) and 71
males(51.1%) with an average age of 55.55 years.
Group 2 represented a larger sample, including 87
females(41.6%) and 122 males(58.4%) with an aver-
age age of 55.82 years(Table 1). Both groups showed
no statistical difference in age (7=0.910) or sex distri-
bution (P=0.180). Comborbidities are listed in Table
2. Group 2 included a significantly higher number
patients with liver disease(hepatitis, liver cirrhosis,
and steatotic liver disease) (P=0.011), whereas other

diseases showed no statistical significance.

2. Clinical Findings

The clinical findings are summarized in Table 3,
which shows the length of hospital stay, initial CRP
levels, WBC counts, number of affected spaces, and
severity scores. Length of hospital stay was longer
in Group 1(11.47 + 7.152) than that in Group 2
(10.60 £ 6.906) and showed statistical significance
(P=0.029). The initial CRP levels were also higher in
Group 1 than that in Group 2, but the difference was
not statistically significant (P=0.165). The initial WBC
counts were also significantly higher in Group 1
(P=0.007). Conversely, the number of affected spac-

es and severity scores were both higher in Group
2, showing a statistical difference in both categories
(P=0.014 and P=0.035, respectively).

Other clinical signs and symptoms indicating the
severity of the infections are listed in Table 4. Al-
though Group 2 showed higher numbers in all cat-
egories of necrotizing fasciitis, blood culture posi-
tivity, reoperation, and expiration, none of them

showed statistical significance.

3. Distribution of Affected Spaces

The distribution of affected spaces is shown in
Table 5. Statistical significance was achieved in the
submandibular, pterygomandibular, and temporal
space categories. Group 1 had higher numbers in
the pterygomandibular and temporal space catego-
ries, whereas Group 2 had higher numbers in the
submandibular space category. As for deep neck
space infections, represented by the lateral pharyn-
geal, retropharyngeal, prevertebral, and pretracheal
spaces, Group 2 indicated ratio and number than
that of Group 1; however, no statistical significance

was achieved.

4. Treatment Modalities

Each patient received surgical treatment or treat-
ment with only medications. Among the patients
who underwent surgical incision and drainage,
surgery was performed either under general or lo-
cal anesthesia based on the patient’s condition.

The distribution of different treatment modalities is
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Table 1. Demographics of Study Subjects g
C
Group g
P-value 8
1 2 =
>
68 87 =
(48.9%) (41.6%) e
Sex 0.180 g
71 122 T
(51.1%) (58.4%) g
Average Age 55.55 55.82 0.910 =
*chi-square test for sex diistribution é
*independent t-test for age comparison S
T
o
Table 2. Distribution of Comorbidities of Study Subjects éﬁ
>
Grou =
p P-value 3.
1 2 g
HTN 51 73 0.737 2
DM 26 18 0.341 3
Lung 6 8 0.820 f
Liver 1 13 0.011 8
>
Kidney 6 8 0.820 S
>
Heart 12 18 0.995 )
Anemia 3 2 0.356 3
Osteoporosis 6 14 0.350 z
Brain 6 16 0210 =
(0]
Thyroid 6 5 0.315 é
Malignancy 6 13 0.444 Z
Others 23 53 0.051 &
*chi-square test §
*DM: Diabetes Mellitus, HTN: Hypertension 3
=
w
Table 3. Comparison of Parameters between Groups g
<
Group Length of stay CRP WBC Spaces Severity Score

1 Average 11.47 13.14 14402.23 1.86 3.33

Standard Deviation 7.152 10.204 5741.217 1.249 2.809

) Average 10.01 12.1523 13019.19 2.19 3.9

Standard Deviation 6.906 8.488 4685.893 1.441 3.214

P-value 0.029 0.165 0.007 0.014 0.035

*independent t-test
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Table 4. Comparison of Severe Clinical Findings between Groups

Group

P-value
1 2
Necrotizing Fasciitis 3 6 0.682
Blood culture positive 1 6 0.162
Re—operation 3 6 0.682
Expire 0 3 0.156
*chi-square test
Table 5. Distribution of Affected Spaces of Odontogenic Infection
Group
Total P-value
1 2
Space Dentoalveolar 26 46 72 0.020
Superficial (9.3%) (10.1%) (9.8%)
Canine 1 21 a2
(3.9%) (4.6%) (4.3%)
Buccal 35 53 88
(12.5%) (11.6%) (11.9%)
Submental 19 38 o
(6.8%) (8.3%) (7.7%)
Sublingual 23 49 /2
(8.2%) (10.7%) (9.8%)
: 40 102 142
Submandibular (14.2%) (22.3%) (19.2%)
Intratemporal 18 17 35
(6.4%) (3.7%) (4.7%)
Submasseteric 42 ol 9
(14.9%) (11.2%) (12.6%)
. 42 42 84
Pterygomandibular (14.9%) 9.2%) (11.4%)
Temporal 13 J 22
(4.6%) (2.0%) (3.0%)
11 24 35
Lateral Pharyngeal (3.9%) (5.3%) (4.7%)
Prevertebral/ 1 3 4
Pretracheal (0.4%) (0.7%) (0.5%)
Retropharyngeal 0 2 2
(0.0%) (0.4%) (0.3%)

*chi-square test
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shown in Table 6-1. Both the ratio and number of
patients who underwent surgery under general an-
esthesia were higher in Group 2(n = 85, 40.7%) than
that in Group 1(n = 52, 37.4%); however, the differ-
ence was not statistically significant(=0.509)

For severe cases, the patients underwent care in
the ICU, and the number of patients admitted is de-
picted in Table 6-2. More patients were admitted to
the ICU in Group 2(n = 22, 10.5%) than that in Group
1(n = 12, 8.6%); however, the difference was not sta-
tistically significant(=0.560).

5. COVID-19 Negative and Positive Patients

Six patients were tested positive for COVID-19. When
comparing the parameters between COVID-19 posi-
tive and negative patients, COVID-19 patients showed
higher values in every category; the specifics of which
are presented in Table 7. Statistical significance was
achieved for the number of affected spaces(P=0.046)
and severity scores(P=0.033). Although the length of
hospital stay and CRP levels were not statistically sig-
nificant, 2values almost approximated to 0.05.

Table 6-1. Distribution of Different Treatment Modalities of Study Subjects

Group
P-value
2
Treatment GEN 52 85 0.509
(37.4%) (40.7%)
55 70
Loc (30.6%) (33.5%)
32 b4
MED (23.0%) (25.8%)
Total 139 209
*chi-square test
*General anesthesia (GEN), local anesthesia (LOC), medication only (MED)
Table 6-2. Comparison of ICU Admissions between Groups
Group
P-value
2
ICU No 127 187 0.560
(91.4%) (89.5%)
Ves 12 22
(8.6%) (10.5%)
Total 139 209

*chi-square test
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Table 7. Comparison of Parameters between COVID-19 Positive and Negative Patients

COVID-19 Average P-value
Length of stay Ejg;ﬂ;e 122; 0.096
s 26
wec o e 2 0655
aoos =
Severity score Ejg;ﬂ;e 222 0.033

*independent t-test

Table 8-1. Clinical Findings of Subgroups Divided According to COVID-19 Waves

Subgroup Age Length of stay CRP WBC Spaces Severity score
1 Average 50.14 10.10 14.04 12652.86 2.10 333
(n=21)  Standard Deviation ~ 26.898 6.441 10508 3335263 0.889 2.176
2 Average 57.72 12.96 1.7 1341840 2.68 5.16
(n=25)  Standard Deviation 20611 10.382 9.238 5548.957 1.79% 3.544
3 Average 55.38 1055 11.04 1334143 2.33 433
(n=42) " Standard Deviation ~ 19.794 6.638 8084  4760.39 1633 3.600
4 Average 54.92 8.98 11.94 12672.20 2.10 393
(n=59)  Standard Deviation ~ 21.830 5.779 8410 4423.704 1572 3571
5 Average 58.13 9.42 12.64 13094.19 2.00 3.39
(n=62)  Standard Deviation ~ 21.077 6.331 7.889 4996.679 1116 2.595
Totsl  Average 55.82 10.01 12.15 13019.19 2.19 3.94
(n=209)  Standard Deviation ~ 21.553 6.906 8489 4685893 1.441 3214

Table 8-2. Comparison of Treatment Modalities between Subgroups

Subgroup

1 ) 3 4 5 P-value

Treatment GEN 5 16 19 19 26 0.041
(23.8%) (64.0%) (45.2%) (32.2%) (41.9%)
LOC M 8 12 23 16
(52.4%) (32.0%) (28.6%) (39.0%) (25.8%)
MED 5 1 11 17 20
(23.8%) (4.0%) (26.2%) (28.8%) (32.3%)
Total 21 25 42 59 62

*chi-square test
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Table 8-3. Post-hoc Tests (Oneway-ANOVA, Fisher's LSD method) between Subgroups Showing P-values

3
a
Q.
(@)
=
Ny
(<o)
e
P-value P-value P-value g
g
Length of stay 2 0160  CRP 2 03% WBC 2 0584 =3
3 0.805 , 3 0189 , 3 0586 =
4 0.524 4 0333 4 0987 =4
5 0697 5 0516 5 0712 o)
1 0.160 1 0.356 1 0584 2
3 0.166 , 3 07% , 3 0949 §
4 0.016 4 0910 4 0509 §
5 0.031 5 0644 5 0772 >
1 0.805 1 0189 1 0586 3
2 0.166 ; 2 07% 5 2 0949 g
4 0.260 4 0602 4 0483 >
5 0412 5 0348 5 0.79% 2.
1 0.524 1 0333 10987 ‘§
2 0.016 , 20910 , 2 0509 Z
3 0.260 3 0602 3 0483 o
5 0.727 5 0650 5 0624 g
1 0.697 1 0516 10712 8
2 0.031 . 2 0644 ; 2 0772 g
3 0.412 3 0348 3 0.79% =
4 0727 4 0650 4 0624 )
Spaces 2 0.171 Severity score 2 0.055 g
3 0536 , 3 0242 =
4 0.986 4 0461 %
5 0.793 5 0947 ‘ST
1 0171 1 0055 o
3 0.341 , 3 030 gr
4 0.094 4 0108 .
5 0047 5 0020 ]
1 0536 10242 g
2 0.341 5 2 0306 <
4 0.426 4 0534 %
5 0.248 5 0139 s
1 0.986 1 0461
2 0.094 , 2 0108
3 0.426 3 0534
5 0.698 5 0349
1 0.793 10947
2 0.047 s 2 000
3 0.248 3 0.139
4 0.698 4 0349
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6. Different Waves of COVID-19

According to the KCDC, there were four differ-
ent waves of the COVID-19 outbreak, and social
distancing measures were completely resolved on
April 19%, 2022. Hence, the five groups were subdi-
vided within Group 2; the parameters for each sub-
group are summarized in Table 8-1. The subgroup
comprising the second wave of COVID-19 showed
the highest values for every category, with CRP lev-
els being an exception. P-values comparing each
subgroup are presented in Table 8-3. Additionally,
regarding the treatment modalities, which are pre-
sented in Table 8-2, Subgroup 2 showed the high-
est percentage of surgery under general anesthesia,

which was statistically significant(P=0.041).

IV. Discussion

Odontogenic infections develop in the teeth or
surrounding tissues, and when left untreated, they
can lead to severe complications. The COVID-19
outbreak has become a global pandemic, resulting
in more than 700million infections, 6million deaths
worldwide as of 2023 according to the World Health
Organization(WHO)'®'?. Guidelines and policies
have been implemented for the general public, in-
cluding social distancing measures being one of
them. Owing to a decline in foot traffic in public
areas, private dental clinics suffered from decreased
vistis''?. This study was conducted under the prem-

ise that failure to address trivial dental problems on

time will result in an increased number and sever-
ity of odontogenic infections in patients admitted to
tertiary hospitals. Moreover, additional studies were
performed to compare patients admitted during dif-
ferent COVID-19 waves and determine whether the
actual COVID-19 infection complicated the odon-
togenic infection.

Group 1, which repented patients from the CO-
VID-19 preceding years, comprised 139 patients,
whereas Group 2 had 209 patients over the same
time span of 3 years, showing a 50.4% increase. This
result coincided with the studies conducted by Grill
et al., Theim et al., and Samara et al.,, which implied
that the emergency room(ER) burden of odon-
togenic infections increased because of the CO-
VID-19 outbreak’®?., However there are studies
with conflicting outcomes that reported a decrease
in number of patients suffering from odontogenic
infection?"?. Conversely, in Group 2, the length of
hospital stay and initial CRP and WBC counts de-
creased compared with those in Group 1. How-
ever, this does not agree with the aforementioned
studies. The difference in the length of hospital
stay, although statistically significant, was only 0.87
days, and the patient’s clinical state on his or her
discharge date was not always identical, implying
that sometimes patients were discharged faster than
others owing to factors such as being discharged
against medical advice(AMA discharge) or stayed
longer even if the acute phase of infection had sub-
sided. Blood test values, particularly CRP levels and
WBC counts, are routinely used to evaluate the se-

verity of infection. These values are affected by sev-
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eral factors, including medication and the patients’
general health status. Medications that affect blood
tests, include antibiotics and nonsteroidal anti-in-
flammatory drugs(NSAIDs), and medical conditions
such as obesity, insomnia, depression, smoking, and
diabetes, are also known to have an effect®??. Al-
though blood tests were performed when the pa-
tient presented to the ER before being administered
intravenous or oral medication, it was difficult to
evaluate the unaltered initial CRP levels and WBC
counts, because, almost all patients were consuming
some form of medication for pain inflicted by the
infection, prior to visiting the ER.

Several conditions indicate the severity of infec-
tion. In this study, patients who showed signs of nec-
rotizing fasciitis, positive blood culture results, need
for reoperation, and death were recorded. Group
2 showed higher results in the four categories, but
did not achieve any statistical significance. Several
studies have reported similar results; however, none
have showed statistical significance. This may be
because of the fact that the four clinical features are
quite rare, as the mortality rate of odontogenic in-
fections had decreased drastically over the years>?.

The number of spaces affected was significantly
higher in Group 2. In addition, when comparing the
distribution of the affected spaces, an increase in
the number of patients with the submandibular and
deep neck spaces affected was observed in Group
2. Additionally, submandibular space was the most
common space affected, yielding identical results
with preceding studies**'?. The severity score was

devised by Flynn et al.,, and the fascial spaces were

rated using scores of 1, 2 or 3 according to their
proximity to the airway and vital structures”. Group
2 showed significantly higher numbers of affected
spaces and severity scores than Group 1. In a study
by Fu et al. that determined the need for ICU ad-
mission for odontogenic infections, dysphagia, third
molar infections, and CRP levels were the most rel-
evant predictors?”. One of the reasons why the se-
verity score was devised was to evaluate the possible
risk of odontogenic infections compromising the
vital structures, including the airway. Group 2 had
higher values in severity score, and ICU admissions
corresponded to each other.

When dealing with patients with odontogenic
infections, the surgeon can perform incision and
drainage under general or local anesthesia, or treat
conservatively using only antibiotics. Surgeries are
normally performed under general anesthesia, or
treat conservatively using only antibiotics. Surger-
ies are normally performed under general anesthe-
sia in cases of severe infections”. Group 2 showed a
slightly increased rate of surgeries under general an-
esthesia, which may imply that the severity in Group
2 was higher. Similar results have been obtained in
previous studies, although statistical significance
was not achieved in the current study'>'?.

Of the 209 patients admitted after the COVID-19
outbreak, only six tested positive for COVID-19.
Theses six patients exhibited significantly higher
values in every category than that exhibited by the
remaining study participants. Studies have reported
that the infection of COVID-19 might lead to op-

portunistic infections by other viruses, bacteria, and
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fungi, and vice versa. Additionally, some studies sug-
gest that COVID-19 infection may lead to a change
in the innate immune system, making it easier for
other infections spread rapidly, and that infection
with the virus itself can cause sepsis'®®®. Even
though the sample size was not large enough to vali-
date this result, it is noteworthy that among the six
patients, two developed sepsis, eventually expiring
after being admitted to the ICU. Two other patients
developed additional infections that formed distant-
ly from the original location, and one of these be-
came severe enough to require reoperation. Hence,
further studies should include multiple centers to
effectively evaluate the effect of getting infected to
COVID-19 on complicated odontogenic infections.

Finally, to determine whether different social dis-
tancing measures had an effect on hospital admis-
sions for odontogenic groups, Group 2 was sub-
divided into five subgroups. Among the different
waves of the COVID-19 outbreak in Korea, the sec-
ond wave had the highest fatality rate(1.88%). Dur-
ing this period, stricter infection control measures
were implemented, such as the prohibition of using
public spaces after 9 pm, non-face-to-face classes,
and refraining from moving to other cities and prov-
inces'”. Accordingly, Subgroup 2, which represented
patients admitted during the second wave, had the
longest hospital stay, and highest values in WBC
counts, number of affected spaces, severity score,
and ratio for general anesthesia. This may imply that
during the second wave of COVID-19, the severity
of odontogenic infections was the highest.

This study has several limitations. First, the sample

size was not large enough to produce significant re-
sults in several categories, particularly when com-
paring COVID-19 positive and negative patients,
this problem is evident. Second, outpatients were
not included in this study, which may have resulted
in inaccurate outcomes when comparing param-
eters; however, this was intended so that only pa-
tients who were admitted for more than a day could
be analyzed. Finally, when planning treatment for
the patient, there was a difference in preference
between different surgeons, indicating that even if
different patients presented similar clinical features,
there could be several ways to address the infection.

After the COVID-19 outbreak, the number of pa-
tients admitted to the Department of Oral and Maxil-
lofacial Surgery at the Dankook University Hospital in-
creased. Several parameters that represent the severity
of the odontogenic infections also revealed an increase
after the outbreak. Additionally, severity of the infec-
tion was the highest during the most critical wave of
COVID-109. Finally, there was an increase in the sever-
ity of infection in COVID-19 positive patients.

To summarize, in the event of a worldwide pan-
demic, there could be alterations in the character-
istics of patients with odontogenic infections, and
healthcare professionals must be alert and prepared

for such atypical circumstances.
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As the first nation to experience a super-aging society, Japan’s response measures have various implications. To improve
the oral health of the elderly, the Japanese central government, local governments, and the dental community collaborated
in 1989 to launch the 8020 Campaign, aiming for individuals to maintain 20 teeth at 80.

This campaign has yielded significant improvements in the oral health of the elderly. Initially, at the beginning of the
8020 campaign, only 7% of those aged 80 had 20 or more teeth, with an average of 4-5 teeth. By 2011, 22 years after its
inception, the achievement rate increased significantly to 38.3% and reached 51.6% in 2016, exceeding the initial target of
50%. The fact that the 8020 campaign achievers improved their oral health and improved various systemic health indicators,
including reductions in total mortality and noninfectious diseases, has been supported by various research findings. As a
first step in applying Japan’s 8020 Campaign experience to Korea, we compared the rate of possessing 20 or more present
teeth and the average number of present teeth among elderly individuals aged 75-79. In 2000, 30.4% of the Korean elderly
individuals had 13.1 teeth on average, while for the Japanese elderly individuals (1999 data), it was 17.5% with an average
of 9.0. However, this trend was reversed by 2011, with elderly Japanese surpassing Koreans in rate of retaining 20 or more
teeth average number of teeth present. The most recent survey in 2022 showed that Japanese elderly individuals lead with a
55.8% rate of retaining 20 or more teeth and an average of 18.1 teeth, compared with Korean elderly individuals (2019 data)
at 53.9% possession and 17.3 teeth on average, respectively.

Based on Japan’s successful experience, Korea must collaborate with the central government and dental community to
establish ambitious and concrete oral health goals and to sustain efforts to achieve them. This study provides policy insights
into promoting oral health among older adults by analyzing and comparing the oral health status of older adults in Korea
and Japan through Japan’s 8020 campaign.
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I . Rapid Aging in Japan and Korea

Japan has the fastest aging population in the
world, with 29.1% of its population aged 65 years or
older as of 2022. This percentage is expected to in-
crease to 34.8% by 2040". Korea is now significantly
surpassing Japan's aging rate. Between 2010 and
2020, Korea's growth rate in the elderly population
was 4.2%, more than double that of Japan (2.1%).
Korea became an aging society in 2000, with over
7% of its population aged 65 years or older. By 2018,
this increased to over 14% of the population. South
Korea is projected to become a super-aged society
by 2025, with over 20% of its population aged 65
years or older. South Korea’s aging rate is expected
to reach 30% by 2035 and 37% by 2045, making it the
world’s leading aging country, surpassing Japan?.

It is also possible to compare the aging rates in
Japan and South Korea using the aging index, which
is another indicator of the rate of increase in the
elderly population. As of 2020, Japan’s aging index
was 2483, and South Korea’s was 129.3, which is
half that of Japan. However, South Korea's aging
rate is progressing much faster than that of Japan.
By 2030, Japan’s aging index will reach 293.8, but
South Korea will surpass Japan at 301.6°.

Furthermore, Korea has one of the lowest fertil-
ity rates globally and is expected to accelerate its
transition to an aging society. Therefore, the exist-
ing definition of the elderly needs to be revised or
redefined from a uniform standard of 65 years or
older, and there is an urgent need for social atten-

tion and policy support for healthy aging, ensuring

that the elderly are in good health without suffering

from diseases.

II. Necessity for Segmentation of the
Elderly Population

Classifying human life into specific age groups ac-
cording to the life cycle is more effective for devel-
oping and applying customized policies appropri-
ate for the target age group. For example, we have
specific age segments: infants (1 month to 1 year),
toddlers (1~7 years old), children (8~17 years old),
young adults (19~34 years old), middle-aged (35~49
years old), and seniors (50~64 years old). However,
the elderly, who constitute a large portion of the
population, are grouped together as seniors.

Globally, the definition of the elderly as 65 years of
age or older is said to have originated in the 1950s,
when the United Nations used it as the basis for cal-
culating age indicators”. In Korea, the perception of
the elderly as 65 years of age or older was general-
ized when the Elderly Welfare Act of 1981 applied
preferential treatment to those aged 65 and older.

However, the need to categorize the elderly into
specific age groups has been advocated by those
studying geriatrics. Louise Aronson, a leading re-
searcher in gerontology, proposed that instead of
lumping people over 65 together as the elderly, they
should be categorized into the following age groups:
those in their 60s as younger elderly, those in their
70s as older elderly, those in their 80s as frail el-
derly, and those in their 90s and above as very old
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elderly. Furthermore, to consider the level of inde-
pendence and dependence of the elderly, those in
their 60s and 70s were categorized as independent,
while those over 80 were categorized as dependent
elderly”.

As life expectancy in Korea has significantly in-
creased over the past few decades, older adults have
begun to recognize the need to redefine their age.
According to the 2020 Senior Citizen Survey con-
ducted by the Ministry of Health and Welfare in Ko-
rea, 52.7% of Korean seniors consider 70~74 years
to be the age at which old age begins®.

Therefore, instead of the current one-size-fits-all
approach of defining the elderly as those over 65
years old, we must raise the threshold for the elderly,
subdivide them into age groups, and establish spe-

cific health goals for each group.

III. Necessity for Health-oriented Oral
Function Evaluation Indicators

An increase in the elderly population is inevitably
accompanied by an increase in healthcare costs. For
dental caries and periodontal disease, representa-
tive oral diseases, the caries experience index of
permanent teeth (DMFT) and community periodon-
tal index (CPI) have been used as epidemiological
evaluation indices. The DMFT index, introduced by
Klein and Palmer in 19407, comprehensively mea-
sures dental caries experience by integrating de-
cayed, filled, and teeth lost due to caries. The DMFT

for 12-year-old children, marking the completion

of permanent dentition, is globally used as a stan-
dard statistic to compare oral health across coun-
tries. Based on this, the World Health Organization
(WHO) proposed a specific goal in 2000 to reduce
the DMFT of individuals aged 12 years to € 3.0. The
Community CPI, established in 1982, was designed
to compare the status of periodontal diseases across
countries. Initially, the treatment needs component
Community Periodontal Index & Treatment Need
(CPITN), which has recently been used as a CPI

alone, excluding treatment needs”

. However, both
the DMFT and CPI indices assess dental caries and
periodontal disease status rather than reflecting a
healthy oral state or function. A representative limi-
tation of the DMFT index is that the weights of de-
cayed, filled, and missing teeth remain equal. There-
fore, the index does not improve with the treatment
of caries. Additionally, it cannot be used to assess
the prevalence of root caries in elderly individuals.
CPI involves a labor-intensive and time-consuming
process of individually probing the periodontal tis-
sue around representative teeth using periodontal
probing.

To overcome these disease-centered limitations
of indicators, there has been a consistent proposal
for evaluating oral health status using the number
of present teeth or the number of functioning teeth,
which aids in mastication”. Tooth loss is a key fac-
tor affecting the reduction of masticatory function,
making the monitoring of present teeth a valuable
indicator for assessing normal oral function. Aida
et al 2011)'” were the first to report the correlation

between the number of teeth present and function-
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al disability in a 6-year longitudinal study of 4,425
Japanese elderly aged over 65 years. The findings
revealed that elders with fewer than 19 remaining
teeth had a 1.21 times higher incidence of function-
al disability compared with those with 20 or more
teeth. Another study tracking 1,763 Japanese elders
aged 65 for 3 years found that those with fewer than
20 teeth had a 2.5 times increased risk of falls'”. Re-
search comparing cumulative survival rates over 10
years between groups of 80-year-old Japanese with
more than 20 teeth and those with fewer than 20
teeth showed significantly higher survival rates'?.
Japan has used the number of teeth present as an
indicator capable of assessing masticatory function
instead of relying solely on disease-centered indica-
tors such as the DMFT or CPI. This approach has
allowed for the accumulation of academic evidence
clarifying the correlation between oral health in-
dicators, such as the number of teeth present, and
overall health indicators, including general health

status and survival rates.

IV. Japan’s 8020 Campaign

In 1981, the WHO and Federation Dentists Inter-
national established dental health goals for the year
2000. One of these goals was to ensure that at least
50% of the population could maintain 20 functional
teeth on their own. Japan was the first country to
implement this internationally agreed-upon goal
through a campaign targeting the elderly popula-

tion.

The Japanese Ministry of Health, Labour and
Welfare, along with the Japan Dental Association,
initiated the 8020 Campaign in 1989, with the ob-
jective of “retaining 20 of one’s teeth until the age
of 80™. The 8020 Campaign in Japan specifically
emphasized the necessity for the elderly, especially
those over 80, to maintain 20 present teeth to pre-
serve normal masticatory function, offering a clear
quantitative goal rather than a vague qualitative slo-
gan. The age of 80 was chosen as the core target
age because it represents a transition point where
independent activities decrease and dependency
increases, entering the advanced age stage. Defin-
ing the minimum number of teeth necessary for ad-
equate chewing as 20 and making this campaign’s
central slogan was a significant endeavor.

In 1991, the Ministry allocated a budget of 7.57
million yen to establish adult dental health promo-
tion councils in 10 regions, aiming to expand the
8020 campaign over the next 5 years as a pilot proj-
ect. By 2000, the Ministry had significantly increased
the budget to 580 million yen, launching a special
8020 campaign project to be conducted by prefec-
tures that received strong support from the Japan
Dental Association, leading to the campaign’s stabi-
lization and expansion.

At the outset of the campaign in 1989, only 7% of
Japanese elderly had achieved the 8020 goal, with an
average of only four to five remaining teeth. How-
ever, as the campaign continued, the percentage of
achievers rose to 10.9% in 1993, 24.1% in 2005, and
38.3% in 2011, exceeding 50% (51.6%) by 2016. Ad-

ditionally, when examining the status of having 20
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teeth among elderly individuals aged 75~79, who
are nearing the age of 80, there has been a drastic
improvement, from 10.0% in 1993 to 27.1% in 2005,
and reaching 55.8% by 2022. Particularly notewor-
thy is the substantial increase in the number of in-
dividuals with 20 or more teeth from 1993 to 2022,
especially in the 65~74 age group.

Thirty-five years have passed since the inception
of the 8020 campaign in 1989, allowing for a com-
parison of its long-term cumulative effects. Thirty
years before the start of the 8020 campaign in 1959,
a person who was 20 years old would have lost an
average of six teeth by the time they turned 50.
However, for someone who was 20 in 1989 when
the 8020 campaign began, the number of lost teeth
reduced to 1.5 by the time they reached 50, which is
only 25% of the teeth lost previously'.

By 2016, the proportion of 80-year-old Japanese
elders who had achieved the 8020 goal reached
51.6%, surpassing the initial target of 50%. Conse-
quently, in 2018, the 8020 goal was revised from 50%
to 60%. Following this, the Japanese Society of Oral
Health proposed a new goal in place of the original

8020 Campaign, aiming for “28 teeth for a lifetime” .

V. Impact of the 8020 Campaign: Ef-
fect on Oral and General Health

Risk factors that induce oral diseases share com-
monalities with those of chronic diseases, such as
diabetes and hypertension. Therefore, behaviors

that promote oral health are highly correlated with

improvements in systemic health. This correlation
has prompted numerous studies comparing various
general health indicators between achievers and
non-achievers of the 8020 Campaign post-imple-
mentation.

Twasaki et al. 2019)° conducted a cohort study
tracking individuals who had more than 20 teeth at
the age of 70 for 10 years. Among them, those who
retained all 28 teeth by the age of 80 years saw their
total mortality rate significantly reduced by half (ad-
justed hazard ratio = 0.50) compared with those who
experienced tooth loss.

Hashimoto et al. (2009)'” reported in a cross-
sectional study comparing 8020 achievers (N=217)
with non-achievers (N=104) that achievers exhib-
ited significantly higher masticatory ability and grip
strength. Notably, female achievers had significantly
higher bone density than non-achievers, and male
achievers scored higher on balance tests than their
non-achievers.

The impact of achieving the 8020 goal on non-
communicable diseases such as diabetes and hy-
pertension presents an intriguing area of research.
A cohort study of Japanese adults aged 20 years
and older, comparing those with 20 or more natu-
ral teeth (N=5607) to those with fewer than 19 teeth
(N=904), examined various chronic conditions (dia-
betes, stroke, cardiovascular diseases, cancer, hy-
pertension, and hyperlipidemia). The study found a
significant trend of reduced incidence rates of dia-
betes, stroke, cardiovascular diseases, hypertension,
and hyperlipidemia among adults with » 20 teeth'®.

Research by Kanda et al. 2008)'” revealed that
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individuals with fewer teeth incurred significant-
ly higher annual medical expenses in a cohort of
39,861 individuals who received medical and dental
treatments over 3 years in 2002.

Furthermore, comprehensive and objective evalua-
tions of the 8020 Campaign were conducted over the
past three decades. Takehara et al (2023)*° conduct-
ed a systematic review based on PRISMA guidelines,
selecting 25 papers related to the 8020 campaign.
Among these studies, some were financially sup-
ported by the 8020 Foundation, while a few lacked a
clear explanation of the direct relationship with the
8020 campaign. Consequently, researchers argued
for a more systematic explanation based on infor-
mation about the campaign’s structure and activi-
ties to clearly demonstrate the direct link between
Japan's oral health improvements and the 8020

campaign over the past 30 years.

VI. Changes in Oral Health Behaviors
After the 8020 Campaign

Since its inception by the Japanese government
and the Japan Dental Association in 1989, the 8020
campaign has significantly influenced the Japanese
public awareness of oral health over 35 years. No-
tably, the percentage of people brushing their teeth
more than three times a day has more than doubled
compared with 35 years ago. In 2022, 50.9% of the
population used dental floss or interdental brushes,
and 58% visited a dental clinic in the past year.

Significant social change has been observed in the

market share of fluoride toothpaste. In 1988, the flu-
oride toothpaste held only a 30% market share in Ja-
pan. However, by 2002, it had significantly increased
to 86%, and by 2020, it had expanded to 92%. Fol-
lowing this change, toothpaste with a fluoride con-
centration of 1450 ppm, in alignment with interna-
tional standards, began to be sold in the Japanese
market. In addition, changes in sugar consumption
have been observed to affect dental caries. Annual
sugar consumption per capita by Japanese people
peaked at 30.4 kg in 1974, gradually decreasing to
15.3 kg by 202122,

VI. Comparison of Oral Health Status
Between Elderly in Korea and Ja-
pan

The first step in applying Japan's successful ex-
perience with the 8020 Campaign to Korea is to
conduct an epidemiological comparison of repre-
sentative national statistics on oral health indicators
between the two countries to understand past and
present situations accurately.

The first direct comparison of oral health status
between Korean and Japanese adults was pub-
lished by Kim et al (2005 This study used per-
centile curves, commonly employed for the growth
and development curves of infants, to compare the
number of present and healthy teeth among adults
in both countries. The comparison was based on
Japan’s 1999 (Fk 11th year) Dental Disease Status
Survey and Korea’s 2000 National Oral Health Sur-
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vey, representing significant national statistics for
adults aged 20~74. Our results showed that Korean
adults had significantly lower rates of dental caries
and a higher number of teeth present compared to
the Japanese elderly. Japan has conducted nation-
al surveys on dental health since 1953 (##1 32nd
year), while Korea initiated its first National Oral
Health Survey in 2000. Since 2007, oral examina-
tions have been included in the 4th Korea National
Health and Nutrition Examination Survey, provid-
ing national representative health statistics’”. How-
ever, in Korea’s survey, participants aged over 80
years were grouped together, making it impossible
to extract data specifically for those aged 80 years,
unlike Japan's national statistics. Considering these
limitations, it was deemed realistic to compare the
elderly aged 75~79 (late 70s), approaching 80 years,
between Korea and Japan using post-2000 data, co-
inciding with Korea's initiation of its national oral
health survey.

A comparison of the proportion of elderly aged
75~79with 20 or more teeth was conducted between
the two countries. In 1999, 17.5% of Japanese elderly
in this age group had 20 or more teeth, whereas in
Korea, the figure was 30.4% (2000), making it 1.74
times higher. However, by 2005, while the figure for
the Japanese elderly had improved significantly to
27.1%, the figure for the Korean elderly showed little
change at 30.9% (2006), narrowing the gap between
the two countries. By 2011, the proportion of Japa-
nese elderly with 20 or more teeth had increased to
47.6%, but in Korea, it remained at 32.7%, marking

the first time the figures reversed in favor of Japan.

By 2016, the Japanese elderly surpassed the 50%
mark for the first time, reaching 56.1%, whereas the
Korean elderly accounted for 46.8% (2015). The most
recent data from 2022 show that 55.8% of Japanese
elderly had 20 or more teeth, and for the first time,
Korea surpassed the 50% threshold, reaching 53.9%
(2019) (Fig. 1).

A comparison of the average number of teeth in
elderly individuals aged 75~79 in both countries
yielded another significant result. In 1999, Japa-
nese elders aged 75~79 had an average of 9.0 pres-
ent teeth, whereas Korean elders had 13.1 teeth in
2000, possessing 4.1 more teeth than their Japanese
counterparts®. By 2005, the gap had narrowed, with
Japanese elders having 10.7 teeth and Koreans 13.5
teeth (2006). However, by 2011, Japanese elders saw
a significant increase to 15.6 teeth, whereas Korean
elders remained stagnant at 13.5 teeth, marking the
first time that these figures had reversed. In 2016,
the gap widened further, with Japanese elders hav-
ing 18.0 teeth compared to 15.4 of Koreans (2015).
The most recent data from 2022 show that Japanese
elders have 18.1 teeth and Koreans have 17.6 teeth
(2019), closing the gap between the two (Fig. 2).

A comparison of the oral health of the elderly aged
75~79 in Korea and Japan over 5 years revealed that
before 2011, Korean elders exhibited better oral
health than Japanese elders. However, starting in
2011, the situation reversed, with the tooth retention
rate among Japanese elders aged 75~79 significantly
improved, surpassing the figures in Korea. The year
2011 marks 22 years after the start of Japan's 8020

campaign in 1989, suggesting that the outcomes of
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Figure 1. Changes in the proportion of elderly (aged 75-79) in Korea and Japan with 20 or more present
teeth from 1999 to 2022. The numbers in the bar graph of Korea are the survey years.

Data source: Japan Dental Diseases Survey (1999-2022); Korea National Oral Health Survey (2000-2006);
Korea National Health and Nutrition Examination Survey (2010-2019)

mKorea mJapan

Average number of teeth
5

1999 2005 2011 2016 2022
Year

Figure 2. Changes in the average number of present teeth among the elderly (aged 75-79) in Korea and
Japan from 1999 to 2022. The numbers in the bar graph of Korea are the survey years.

Data source: Japan Dental Diseases Survey (1999-2022); Korea National Oral Health Survey (2000-2006);
Korea National Health and Nutrition Examination Survey (2010-2019)
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the campaign during this period became visibly evi-
dent.

VL. Conclusion

Traditionally, a generation has been defined as a
period spanning 30 years. The 8020 campaign, initi-
ated in Japan in 1989, has surpassed one generation
and marked 35 years. The goal of maintaining 20
healthy natural teeth by the age of 80 was considered
lofty at the campaign’s inception but challenging
to achieve. However, as the campaign progressed,
gradual changes emerged. Visible improvements in
the number of individuals maintaining 20 or more
teeth and the average number of teeth present
were observed a decade after the project’s imple-
mentation. By 2011, 22 years after the campaign’s
implementation, the oral health status of Japanese
elders, previously inferior to that of Korean elders,
had surpassed that of Koreans. With the 8020 cam-
paign goals partially achieved, the Japanese dental
community is now preparing new oral health ob-
jectives aimed at “preventing tooth loss throughout
life in line with increases in life expectancy”. The
successful outcomes of Japan's 8020 campaign can
be attributed to the concerted efforts of the Japa-
nese central government, local governments, and
the dental community in setting specific, achievable
goals, with consistent financial support from the
central government, and sustaining these efforts not
just for a short term, but over a generation.

Korea implemented pioneering oral health poli-

cies ahead of Japan, such as the Water Fluorida-
tion Project in 1981 and the enactment of the Oral
Health Act in 2000. Water fluoridation projects be-
came the cornerstone of Korea’s oral health initia-
tives. However, after expanding to cover 9.4% of the
population in 2001, 20 years after its inception, the
project rapidly declined, and by 2018, 38 years after
its launch, all water fluoridation projects were dis-
continued®. Since then, Korea’s oral health sector
has largely focused on sporadic oral health initia-
tives led by local governments without clear over-
arching goals.

Now, Korea also needs to set specific and ambi-
tious goals comparable to Japan's 8020 Campaign
through in-depth discussions between the central
government and the dental community. To achieve
this, the following measures need to be concretely
implemented:

First, it is necessary to create a core slogan that
reflects the Korean context, similar to Japan's “8020
Campaign’. This involves comprehensively consid-
ering Korea's demographic structure, oral health
status, and setting clear and achievable goals over
the next decade. These goals should be easily un-
derstood by the public to encourage interest and
participation in oral health. The goal-setting pro-
cess should involve dental experts, health policy ex-
perts, and the general public to establish more real-
istic and achievable objectives.

Second, there is a need for continuous financial
support and the establishment of a dedicated orga-
nization to focus on these initiatives. The continu-

ous financial support from the Japanese govern-
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ment significantly contributed to the success of the
campaign, and this is also essential for Korea. The
central government should secure long-term fund-
ing to support various programs aimed at improving
oral health. Additionally, a dedicated organization
should be formed to systematically and effective-
ly implement these initiatives. This organization
should coordinate cooperation between the central
and local governments and develop specific imple-
mentation plans.

Third, policy support and research foundations
must be strengthened. It is necessary to expand re-
search related to oral health to formulate policies
based on scientific evidence. The government, aca-
demia, and the dental community should collabo-
rate to conduct research and reflect the findings in
policies. This approach will help obtain more accu-
rate data and information on oral health, which can
be used to develop efficient and effective policies.

Lastly, the success of Japan's 8020 Campaign was
due to sustained efforts over more than 30 years.
Therefore, Korea should not expect short-term re-
sults but instead implement long-term financial sup-
port and sustainable policies for at least one genera-
tion. If these efforts are consistently maintained, the
oral health of Korean elderly can be significantly
improved.

The significance of this study lies in systematically
reviewing and introducing Japan's 8020 Campaign,
which has not been widely known in Korea. Ad-
ditionally, it is the first to compare the oral health
status of elderly individuals in Korea and Japan us-

ing the number of present teeth, a measure closely

related to systemic health and healthy lifespan. This
study can serve as an important reference for Ko-
rea to benchmark Japan's successful example and
make concrete and sustained efforts to improve oral
health.

The limitations of this study include the inability
to obtain primary data from Japan, resulting in a
comparison based on secondary data from reports
and processed Korean data. Moreover, the study did
not quantitatively evaluate and present the impact
of the 8020 Campaign on the improvement of oral
health in Japan. To address these limitations, future
research should use more comparable time-series
data and conduct comparative studies that consider

cultural and social differences.

IX. Conflicts of Interest

The authors declare no conflict of interest.

526 | CHEHRIZtOIARRSIX| K62 KIBS 2024




ORIGINAL ARTICLE

o3

1. National Institute of Population and Social Security Research.
Latest demographic statistics. Population Res Ser. No. 346. To—
kyo, Japan, 2023.

2. Statistics Korea. Funeral population projections: 2020-2070. Ko-
rea; 2023. https://kostat.go.kr/board.es?mid=a10301010000&b
id=207&tag=&act=viewd&list_no=415453&nef_bid=.

3. United Nations (UN). World population prospects 2022. https://
population.un.org/wpp.

4. Did the standard of ‘elderly people over 65’ begin with German
Chancellor Bismarck. Yonhapnews. 2023. https://www.yna.
co.kr/view/AKR20230216104400502.

5. Aronson L. Elderhood: redefining aging, transforming medicine,
reimagining life. Bloomsbury Publishing USA: 2019.

6. Ministry of Health and Welfare. 2020 Senior Citizen Survey Re—
port. Korea; 2021.

7. Klein H, Palmer CE. Studies on dental caries: X. A procedure
for the recording and statistical processing of dental examination
findings. J Dent Res 1940; 3: 243-252. https://doi.org/10.1177
/0022034540019003040.

8. Ainamo J, Barmes D, Beagrie G, Cutress T, Martin J, Sardo-
Infirri J. Development of the World Health Organization (WHO)
Community Periodontal Index of Treatment Needs (CPITN). Int
Dent J 1982; 32: 281-291.

9. Marcenes WS, Sheiham A. Composite indicators of dental
health: functioning teeth and the number of sound-equivalent
teeth (T-Health). Community Dent Oral Epidemiol 1993; 21:
374-378.

10. Aida J, Kondo K, Hirai H, Nakade M, Yamamoto T, Hanibuchi T,

et al. Association between dental status and incident disability
in an older Japanese population. J Am Geriatr Soc 2012; 60:
338-343. https://doi: 10.1111/}.1532-5415.2011.03791 x.

11. Yamamoto T, Kondo K, Misawa J, Hirai H, Nakade M, Aida J,
et al. Dental status and incident falls among older Japanese:
a prospective cohort study. BMJ Open 2012; 2: e001262.
https://doi.org/10.1136/bmjopen-2012-001262.

12. Morita |, Nakagaki H, Kato K, Murakami T, Tsuboi S, Hayas—
hizaki J, et al. Relationship between survival rates and numbers
of natural teeth in an elderly Japanese population. Gerodon—
tology 2006; 23: 214-218. https://doi.org/10.1111/j.1741~
2358.2006.00134.x.

13. 8020 promotion foundation. Let's 8020.
https://www.8020zaidan.or.jp/what/past.html.

!

ko

re

14. 8020 promotion foundation. Let's 8020.
https://www.8020zaidan.or.jp/achieve/future. html.

15. Japanese society for oral health. Healthy life with healthy teeth
- 28 for Lifetime. https://ohal.heteml.net/jsoh/lifetime28.
html.

16. Iwasaki M, Sato M, Minagawa K, Ansai T, Ogawa H, Yoshihara
A. Correlation between number of teeth and mortality: the sig—
nificance of retaining 28 teeth during later life. J Dent Health
2019; 69: 131-138.

17. Hashimoto M. Yamanaka K, Shimosato T, Ozawa A, Takigawa
T, Hidaka S, et al. Oral condition and health status of elderly
8020 achievers in Aichi Prefecture. Bull Tokyo Dent Coll 2006;
47:37-43.

18.8020 Promotion Foundation. 2014-2019 Research Project
“Study on the effectiveness of dental medicine to promote
health” report. Japan, 2020. https://www.8020zaidan.or.jp/
pdf/Dentistry_Enhancement_Effect_2014-2019.pdf.

19. Kanda M, Ueda H, Hashimoto T. A three—year follow-up study
of the relationship among the numbers of present teeth, the
loss of teeth and medical expenditure in the elderly. Jon J Ger-
odontol 2008; 23: 132-139.

20. Takehara S, Karawekpanyawong R, Okubo H, Tun TZ, Rama-
dhani A, Chairunisa F, et al. Oral health promotion under the
8020 campaign in Japan - a systematic review. Int J Environ
Res Public Health 2023; 20: 1883. https://doi.org/10.3390/
ijleroh20031883.

21. Kim BI. Comparison of oral health status with percentile curves
in Korean and Japanese adults. Seoul: Yonsei University; 2004.

22. Agriculture & Livestock Industries Corporation. https://sugar.
alic.go.jp/japan/data/wj~7.pdf.

23. Kim BI, Kwon HK, Kim YN, Matsukubo T. Comparison of oral
health status with percentile curves in Korean and Japanese
adults. J Korean Acad Oral Health 2005; 29: 43-57.

24. Ministry of Health and \Welfare. National health statistics — na—
tional health and nutrition survey 4th 3rd year. Korea, 2009.

25. Ministry of Health, Labour and Welfare. Japan Dental Diseases
Survey. Japan, 1999.

26. Water fluoridation project’ discontinued after 38 years of im-
plementation. Gunchinews. 2019. https://vwww.gunchinews.
com/news/articleView.html?idxno=53208.

ueder pue eaJoy JO ALBp|3 8Y} Ul YHeSH [eIQ 4O SNIEIS Juaing 8y} pue ubledwe)) 0zg s,ueder jo suoieoldu

ChstR|ztolArESIX| RI62H RI8S 2024 | 527



i ar
B & ulo
K _ 5 ﬂ
- o o
mm K W ol Mb __row
KO K . il
= oK 30 mu_ |_|._|_ M._ ol B <
B = = 0 ok < o =
. B L 5 2 28 B :
= ~ I <0 x = K Moo 3
0 - < 2 K i - i ° A
i K = X0 = m o H 0 T
= Ul zr il oF rir EVRS m A _“_m._
O D T : 3 £ 5334 s
5 ¢ & & P S a
X — i 41 =r - ==
S 3 0§ _ & L. =T B D -
= ol = o] s m < |l = il N < o] @E =
Y o K iof = B 2 & @ & : KH
+ o0 = <0 E b 0 ur K K x R N
L VIR R — S oF Xom & F oF no o
® oz o AT — & TR - 3 L b
= T T 5 T < oo W W u e_
o I = ~ e = = K of g : [ il
o JoT R F T o o K T K oo oo X & iy o
R £ 0" " i o= odO ¥ K = M R = @ o o
X W = S X do Koo w0 @ © F WmOR K = W
® K= il 2T o0 7 B © @ g 5 oo
E oo = 3o g 2w ol RO
T K " I =
% .._A._| Q_o N or
3 Ko = m _.m_”_
o
0 ol
~Nd Hl
T aK
i Ok
2 L
ol i
il < 5
oF T qhu._ i
= 3 h
o oF o 0 i
. . T & 5 g g
0 e T >uH
ﬂ.l_ o K4 =0 m:oA.Mv mw o MW =_.__..__..__ .._A.mo
H._ ) I 0 P of A ) ' i
) T 0 = o by K R0 il
ok o I o o R0 uo m S il
o T m ) = e < % = .
BT % _ i & 3 & « ad K " Hr by
< ol ol N o ) ol =] & of 5 o3|
5 30 m n ~ e =) < =2 d B %
o o] 0 0 > w0 = 5 u i
o Ay 2 K0 ol 0 or! T ) <
~ g Mmoo g D < o iy = RO o e i
Ny o S P B < of 20 N & y bl R s
o o koM o Moo W R i 5 T 0 iy 8
& o3 o T H o T 2oy 4 i i o 1o
N X E o = RO X o < o Q g
© : = o I = =l I 40 [ = I+
8 ¥ & T - o5 X Pt | = oo o
3 2 w0 Koow oo oo E_ EI— ~ I
- T R T N0 X0 % B g ™ W
= ] ow = @ o Ko
k= mw wm oo
IK =

2024

S

x| K627 X8

ol

=]
=]

R IOIAY

?

el

S|

528 | of



2024 | 529

S

x| 627 I8

3|

=]
=]

[ZrolA

X

?

S
or

of

O |
o __Io_h.*._ o
A O 1 —_
™ . o & o o
i 5 g 5 0 " :
Al o - wjr Tl 0 ™~ o
oF N0 OF Mg 7 i mm ar o
mH i - ol o) = ol o =)
& R w8 K — o o 4 S
el ﬁi oF 8 oK Rl RO o rd 3
d A - ! % 3 wo 5
3 Ki 80 ol = . RO ol E. =
I~ = ol H or Rl oH = T m KH =<
° RDK] o ol ORLRO T o oo C ~ & oT
I\ v _ - o o] KC ol 0 n = ol
__.A._‘ S o ol ol X0 <0 = Y F K0 K Ml
B ™~ Ko o Kr ®O W0 o .- ® o @ OoF & oy
’ X KO o o T B %0 ®OX oy T om R0 i _ 2
o M T R 3 kR CCE % ur < it o
- - . or- - I o e =
SR SR 5 om @ m g B9 0 & 2 3 o g
L oF o Wd Wog o o O g al o or
OB & o om o oF w W ozg KRR 0 W ol o o
oW LT o2 mow Hodon p R BN N RD D T L N o T
T S A I g & F U & = = SO ow
¥ o oK & 8 M X o no X0 o ° of af ol o g I oo D
S S S A Ao = OB O | o o I O © W o R o o=oour =Y
B oW O @ N~ F O~ K K K NK Ko ol o 0D
® @ © T o H T w oL
. K o @ @ @ - s 10 n H._ g0 o0
ofo 7 > © o o 5 W N5 0O
o0 - J e e ~ .
- = & = mooX 5 orow
o i o ow =
%
X — ol
oo ol oF Hl
o Hl — — - -
ar ujo ) i R X
of o rl T
m mﬁ_ oF 7 o0 k0
ot N = : -
i X R HO o g R
n Ko Bl %0 H <+ oK
K o =3 ..._w____ 3 __% o
i i A = @ (.
i ) i o " S L LA
= Al u[3] ofl OF = < - -
o Ail 4o aF o &K ok o
<k <l o o & oln ol &Y # S5 R
o OF zm uo ml 1Ho = oH K] ol HO . S
o W o =3 & = =l Y oF %0 > R o
g of B o R o < ~ 7ol N
~ un W H i = | m. = H50 T D o &
- R T R N R 5 ol ny 3 20 or o =T
N & N Mm@ < K = =4 il i S
g 0 o5 P = IR k! K- o [ o ol 0 = 8 5
~ I g c £ ¢ oo g = = w ~ B oo
2 5 H oo R g 5 B ™ A ~ I g 7 3
Koo = - I m 0o m & X =R 2
ol T o =T oF- .. o m = < o KO
<00 il Tr 0 7 5 " I
F @ 3 = o5 o woz X S T oW S T oo NG
« K3 & W@ =T S =




o0
=
=
ol
a7 o
ol &l
IF =<
i i} L 18
bl . =< [
~ o moo or il
X0 qu = = n__u._ 4
P o oW o 3 ic
K0 ol ar m R0 LY iiof muo R
7 Ko A &% oo o ar = 3
5! = . R 2 o H < o1
oF i N o g1 @ oF 20 ol
= Z o 5 R D i
R0 ) Bl ) @ ° = uf 5 z 2y
K B NoT f oS oW X R o~
&0 R W5l o R = R R _.% DI
ol o — om0 S N S o GO
N ¥ S o S o3 N o w o R 3 o
™~ S uq N @ 0w « ¥ 2 N & & =g
) 5 IH %0 i iof > f = K o KO M____- o0 N Kd
2 ) BT oo o T o BT o =T oo
o X oo w X oo B3 [ B . T I
o] K0 = I3 Ko = = K0 = RO kO = _ﬂ_A _.._A_m_”_ @M._w
ulo
or
H
20
& aT aT i
— ) ol
od
= 0 __:ﬂo Hﬁ ujo
- ) ol il ol ar
il oF ._m o o] Hm
oF < L ol i R
31 o I oF or oF ™
oF ol ~ 80 H 80 KH
= oF " = up oH 2 T
K or u I T 3 = o o -
- <0 rd [ ~0 = N no —
r = X %0 = A = i T oH
ﬁ_._._ 0 — LA-O .._A|_| _|__mx .rO K H_“_ ok
H._ K o $ ok ~O < Kl ~ RO
o o0 T [ TR o 3K 2 .
ok Pl ity = @ ol o o = u[ K
X %0 = F = o oF o = or B
53 oK Rl o o o i 100 N =
z b % B m ; m R M I
cl ey o 5 i HoN g il < a
al T o w 2 g « W > S 5 % T |
< { B0 NOR X = 0 = s B o moE oz =
sy ™ H P X & RO o0 g 0 o ~ = RS =
Q) & < W 5O m 5 m 5 7 wos % o
T S = o S = o SR e = o N
= - == o Vi == = A_| QO < S
x W = S @ = R wm = S w = s I 2 S

2024

S

|X| K627 I8

ol

=]
=]

R IOIAY

?

el

S|

530 |t



-]

!

. oy

(14"
4o

202413 143} SYLAEHSE)
&4 : 0t

HE : &2l2|25 S E02AF QAT Yt 39AHE 2 14

on

=0|
—

X[383xt o2 H 1209 43| 59|

AN A
g : 22T Ao

202435 M3 HZHAUAYIH 0[AL2]
J'EIPA_‘I‘ s ZIAX]

4=
oT

LE : 20239 e 7t 21t 5 =9

202441 H15% AZESHRAI0|9I913]
A4 : Orgst

L2 : O\ TIEIS TH| BIATEIR 212028l XIRIUOt Q15 0] S

20244 MiAxt Y|S0l S|
REA 1 ZIAX

A
o7

LHE : 2lz=0] M= 744 ot

7. 25~27

"EIRIQIZSHATIICY 2Tl
3 257

LS © E7HR} ChY 7227 2 e T

= oo —o

CH8t7|BAEE] KDTEX 2024 ZHISHTHE] U 7IRHEIAIE]
B4 el

42 : Ch317|2ARRIE] KDTEX 2024 ZHSHATHE] U 7|XIRYRAIS]

REM
(=l

RIS BRIRAT R MAIOIE X/t MRS
344 0fiat

UE : ASAEE X[t T=H| HAL S =2

2023 S| THOIRAZ THAIE T X HOIE 2Aslo)

FISI
[ == R B

ox

25

o

oln

U : eh=x (o2 SAt HE & =0t &y

ChetR|ztolArESIX| RI62H KBS 2024 | 531



ar ar
H or H
m_w H ujo
T ulo ar
y & =
ok il -
- z X z LY
il = Z E
24 or ~ooA % ny
ok or el U b8 e 0
i ) z
7l 1 o- nooR & o 5 «
%0 o a1 ) & iy B
b o Al = ) N ) 4
0 o0 W of | X m g X
Ho 0 7 oF El & L o < D
| o T op 0 ol oF 2 i)
i i > o < o = o & =
ar = o R o Fo__u % i o ~ I
o K0 oo ok i = o - =
y n _ o R s ™ R~ ) i 2 z 5
E oaF I = = o z I i z z RO
Al 0o o = g =l H 60 Y
i ul R ol 31 ~ = ol KK K = iy
1) 0 n__i __o_.._ T K = s A ]
& 2 5l G0 RD = M ozr £ E
= b B R D ) = * O o i =
= B i a = G A in R
N~ m - ﬁ o0 JE- A o i oF = = v ol 5
) ; 5 . =0 el - = . | = -
® oz 7 M dod ,e=3 FTaP gg¥ Fooc
A==l K 3 K WS Q Wox g m = KT Ko
B Hl o ° K i G o = ISy NOR g o =
TR T "oz o WX o T o WoT
[ ] KO = K = T = = = = = 0
=3 Kl 5 B KO 3 ol K 5 £ KD = T K1 =
60
Pl _
_ ar =r 1ol
R H & T
I uo - B0 ki
RUCIE - z 0 = _
L O OE o i T % 5 7 3
oo WO - ol Ko w [ 1y g
o = U ™ g ol 0 o o Ho & uo
z g i 0 El [ Ho
K@ g A ° o o “ = ~
B K R R o0 i — oF il < T s
a1 8 A X < = __o_ il Ho o o A
S W m @ g r olo oHl Rl ) Rl x % 0
| mom g MW =3 Bl oF i =< =S = w I
7 % T o %0 ol = OH ol W = o 0 =)
L Hogp < o K Mo A ok < o 9 o~ ol B o &
mo% g o= oD = Rr R IL} Bk ™ oz N
ok N S = O & o K 3 = il ol X W K N R0 &
K o0 = o] =< ad od 3 “ = - no B
ST O T 3 of ° o CLRE S T o 2
B %o DR K 2l o o K - O
o Yok F & g 8 MoK 5 5 i 5 ow g g5 7
_— oo @ =5 o 7o T4 3 oL B = . o 8
vA ._Ar o o K KO K wn.VH 5 u M _A._ 110 ™~ o _l_n_ arll = ﬂ.u 8
S A oo R T i = = N oo
= N oK @ 5 ol B 5K # ow o
R oy s BT ow 2 v S ¥ ou
S X % X B3 o T X 0 N oo
H R 3 ol k3 Wk =T K w o=

2024

S

|X| K627 I8

ol

=]
=]

R IOIAY

?

el

S|

532 |t



By

. oy

(14"
4o

202411 RiBxH |2 BLIHELT}oleia]
Y Y

LIS : 7t #2IE ST QP B2 IEYAS 0|3t A2 XX

2024'A H[16X+ SYHAZH LIRS

k

o
1%

- Or&st

L& : F2|AHIEE 2250 X XEF0 KR 1641 § =2

eI 2o AFRiEIR| MiG2H MI8S 2024 | 533



1. 809 4% U 57

CHSHR | 2HRIAFESIX|(The Journal of The Korean Dental Association;
J Korean Dent Assoc, O[5t “8{SIX[")0|A HiXliote | X|2fStt
XZPHMOR RR0| U= N, N, SHE D, YASIE J|ISEH A,
HEQIA EU= MAlL 7IE ¢t EX S22 of {{0f £01X|

e MBS BEAUSNA 4Ot HH 0fRE ZFI
CHEIRITIOIAVRAE] 1S4} BIEIR| THEIQIRISIOIA QIEaHs Ko Stolot

[l

SIS

2. #O AxY

10 AR Gt AR smAts BRI 2!t = 30| X
E Hi= JWgE dRoAU AME ERE + AL 2HLY 2=
Sk=X|0f 0[0] A B St W82 Hi= Fug + gloH, Hi9|

H%OH Chich MU= SXKI0fA UK.

g ==

OII <'>T|O

3. H12 HE
= YelX9| F80 SF0 HUE 22401 =2 T AO[Ed E+
oIt MiZE 210 LHE2 MAPt 0|2 HaE + gltt.

201 =2 &1 AO|E FA : hitp://kda.jams.or.kr

4, BE|X| U7 Y T T4

= gelkl= ¢ 122 02 0| L7610, B 2240 =2 S I A0|IEE
Sot0| HEAZ2A A= Tt

FUE ZE His MA9 441 0|55 HIS/H2, AMO| Mo
Ciott R0 MYt =0k 221 0[S H2/H00Al HUE
Qo 1 200 Aot Hil M HES 2o KA -3
E= 2245 H0g 4 U MAPHEYRIESS| HiARE #8847
HIS Y B Bofet 2 o8 = H2E UES 718t Bt +F
H11S MiZeIh HEPI2I0M 27 9| 2 Al (RS ZER!T,.

CHetx|2fejAre=|X]| &1 78

6. A= K

ok

FRISIRISIAS 1T S50 BRI Tet Rigt 492 4a5/0, Lot

=
[[H01I'— IL1J"$|942|0| 74°|§ B0l Fe= OIXIA] 8
=

KEp el =29 g, tf 3 JF0| st ZE S ARAES
CHEIRIAARS7t 71EIL}. 2= MAR= 0[0f CHRH MAIHOIYSOIME
MNEOZ HZol0F of M9 MAH0| ge|2 0[YE If KAt =22

8. 2ol+d

1) SlefR(0f Fok= =22 Tg2l R2lEs XI70FBit.

O 19| O] ARl B2, OIA| Helo| Relds dEoke 7|1
EE X% "YLARIR2II22I(IRB) S213 Ot0F ot Hef? |
M9 e 1= 00 EWHOF olt, AL = ESAA
12 SH A 0 T Lo o Uz FH, AAA LA
Oio f04 -Er5| HHolCI0F oL, O[0f Cier SO HUS=

F

ol

@W?OI 0l 322 R0z deis=20 M AL 2t
18 E= =/1RAEEY UES A0 of, deis=E

® SRR
SR O A
|

A
REO0[OP £ 71 4 Yl ZE SRTRYKIS| SUE ATI0

Ry 4 LTk
2942, WA, 118 § SHRI0 2L RN Ki2e) g
3=M8S | S =R B

@ Ef °*$II01I A=A £ %‘;O_l Hil= = ge IIIOiI Fog
2o, 2 gelX(of A2 Et St=R(0f
71IJ(H%F = Glt

?9
—Irn
[
01>1
ro
T
Ao
e




0.7 3y 8

1) #iE 52 22 MS-WordE 018510 Zdat, A4 SX(0f| 4, o,
I}, @ & 3 cm 02 11 10 point 3712 2AIE 018510 25
2AOR RMSITY

2) AFEQ104
@ 1= 512 22 RO Aols A8 HACR it
@32 Y= o3 SEHO| Z

NS | 228 g0E
NS ALY I AE3 S0 HOE 20| 210 HS0= HANUE
==8

7|Eee HAlo=R Sift

@ 10 LE B0/t ElE MBEE E% AXE & + UH AXE
NEolz 42, ANE XS AZe [ MA| 8HE £ & 22010
URE 20| M1 OZ0= UKE 20h YA AE2 Z[e
KIHIoHD X|ofst ZO0fM X1 ALz AR ALSSITE,

®AERS He SIH(international system of units)S
AFESHTH

©® H1l= REEFH ARGl ZE IS SU0H| BASHT

3) &

9| &A= BX|, GEZE, ME, ME(S2 OiY) 2 2, 2
1= OloiAE(Conflicts of Interest)?) {2, A2, J24
J%, H(Table)2 =M= SF5I0 7ot 2 LIE2 M2 FHollA
AEFSITE Foj =291 AR0|= Cover Page, Abstract, Introduction,
Materials and Methods, Results, Discussion, Conflicts of
Interest, References, Figure Legends, Figures, TableQ| &A2
el

4) BX|
HA0l= T2 ARIS 7|1S 6l

O=z9 A

1o
rlo
rot
my
a1
(en]
pa|
(@]
=
Hu
Q'E
=]
0R
Ao
10
o
Mo
Pl
N
re
I
>

ne
ko
rok
oN
Ho
~
o
-
rg
B
Mo
>
i
>
ofo
rok
o
rr
Ho

o e 712

= =

D o) Alge

_O'ﬂ
o rig
2
|_|—|
rr
Ho
1o
:Il_: —_—
0l
mjo
Lk
i
m
nt
>
sy
|_|-|
S
[e]]]

=
ful

4

®
Pl
>
0
0
ojo
:Oé
on
10

Ol 225 2Rl t2 PSS 7|0t
KIRHE Of2H0f| 71 Jettt. XARE 221 Oy
FA

]
N

7]

>

%
o
rr
HO
A
0x

|
Of Z0f3t 7|CI=0) T2t £ATH L2}
FEIC. SY JIT 429 KHSL
A%7I30| T2 FEE T2 o
27212 TSI FABO) KK o

~
i
mjo

r
Koo
> Ho

for e >4 =2 fob

rr mp ror o= rir

2 x
2 o
rE M
fol

1hid
u)
Hu
rE Of

d

©

9'2
b Fl
—H0

|
i)
S
=
>4 i
>-|
i
1o

CHetx|2fejAre=|X]| &1 78

® 2= MAtC| ORCIDs= HX|Q] XAt Of2i{o]] 7| st

@ MO A&7[2 Of2io] =2 M= (running title)S o2 20AY,
= 10HH0] OJLH= o104 7|3t

® =zHl=, KAt AL2 T2 HigE B[S,

® W MNXXKCorresponding Author) HE: HAXS HEGHT 00

Cioll ZSHAS K= wAIKAC] 819 & 22|(Dr. S2 Prof.
=
=

4BS M1 DUNKY AKT HAREFAS 7|3
DA Y Y202 K3
@ AT, SBUE, ZAST S SRS DAKK: SHetof
hssict
5) %

T=
O YZEE2 250H0f O|H= 7HHoIA ettt A=z 3%
Ol= Purpose, Materials and Methods, Results, Conclusion@2
TE510] ZRASICH QRIQ| AFRO|L; AT 01”4 Qirt
%5 Of2iol= 3~5H01Q] Key WordsE 7|XifStt. Key Wordse=
712X MeSHE0(https://meshb.nlm.nih.gov/search)iflA
LML= HOIE MEiGH=S HTsl
@259 I M=2 30 H0{ O|W= ol? FZ MAIH2 0|52t
TME R AE EAZE M 0|S AO[0Il= ol0|E*-"E AlE
MAZL 02HY 232 MAE2 HE= 25
1f, G, ot s A, 2712 &M= RS
7|UotK| =Lt M=, MARE AL J|MAH2 $=9)
2L
6) 22

OME

0x
1o

rol
il

AN
A&

~
N
rIr rlo

> Mo
=l
I
9'I_l
—Ho

oY
-0
o

oA MIA[GIT HHZ0| 2ret

|&010{0F oIt =21t

0
o
AL 0@
0g
ol
=

A
T

®
= ]
Hu
o

=
2z
ne
s
rE

1
1o
X T]o
I
=
il
Joi
rlo
=
0z
B
oz
IE

T
o
gl
~
-
il
d
=
Q'L
|.ﬂ
oE hu

1x o
o Trlo
I o
=
>
Ho

)
[
=
>>
g
|.|—|
o
odf
rlo
=
m
i3

B 2 HI 0X rQ
>
0
92
g
0z
=

!
I
(s
=2
>
o
o]
for >
P
ol
>

~
d
=
>
IS
rE
~
= 2

m

=

>~
18
Ho
A[bh
>
=
-
Rl

~
oo
rok
i)
re
-4
my
l'-__l
1©
ofm
N
nz X
o
>
y O
rat
_('_l_

=2|XOo2 Lol
S AZMM= SAX

©@
e re py Mo kH

=
>
oo
ro
O\l
o
=
APt
Rall
=2

(T
(]
S

ol

k=)

a

rlo

=

o

no rde
J

02 St}

-

nx

=

i

ol

ol E;Iil,
B

>
o
o
VO LT

>
ok
e}
oN
4o
E=}
rir
i
Mo
=2

H
1o
=
ol




®@

o2t
=l
Ho

R}
>

[ ]
-

o

rz oY o
ooz

=2
>
rir
12
=
2
El
=
s
ol
re
=
o

=)
=

i
1©
Lo
ol
njo
FIoop
NI ST
:
>
_O'ﬂ
=
oS

o

i

o o
~
W

[e]]]

1o 0O
N
=
o
==
=
5
S Th
=[o)
|.ﬂ
=
[}
=2
>
H
FO
rok
m|
r

Ral
HE]
=
>
>
rok
il

~

>

et

il

N

fu

0

-1

HI

ol

Ral

&2

=]

]
MO et
ol
rlo
OH!
=
W]
k=]
39
rir
Q'E
>
Rl
=2
I
H
il
rr
HO
o1 o
R
m
9'2
o]

k=)
k=]
_O'ﬂ
>~
a2
rlo
ozt
El
Ho
rak
ro
AN
il
Il
=
>
3o
o

ok
PG
fujo
r
=]
ro
il

=
to
_O'f
f=J
0
HO
I
A
0%
Q'E
=
ox
=2
i=]
il
O
Ju
sl
zQ
H1
o J

ror 1y
0 ox
ol
o s
2
Ho —
ron o
ro
roe
)
Lol
>
4
0
i=}
hif}
—
k=)
>
%
HU
M
4
[=m
ox
Q'I_
K=

>
<=
L=

un Hu
1
0%
rok
o
08
k=)
rr k-

=]
fo

i=)
)
Qﬂ
K=
>
00
rn
re
<
i
ual
d
o
il

rio
£
=
o2
':]
Ao
ror

=
>
1o
ox
o
02
HO mjo
10 ro

M 6o
|& met
=
=2
I
rie
Mo
T oA
>
>
o
k=)
-
nfo
o
o 40O

IR

< fo

= o
I

i

M

ro

o

>

>~

~

N

ro

ro

ox

Ho

<2

rr

4n

R <
=

Sk, @, HOX| =22 7

g, e, SUTA, STAY, ZEE, O
B9 0= Jlsoltt. =22 MAE
sl |2y 2|1 dAE 02 it MU0l KXtz 60
OloR2l ER0= 2= MAE B (ot 7¢
QK| 7|3t 2 et al. 2 7IUBHTE ML o
X2 10 25 M1 0|12 ot
HAICE OIF AO[0= HH=Z FH=0!T.

Rl

2

0.
=]

HDEHO =2 HS2 3 X2t IRUNE HEXZ 47 31

SfXl= 1 SIRRI0IM HE 1R0IS TRt Taae
OfeHo] oot 2t

FRE =2

Musri N, Christie B, Ichwan SJ, Cahyanto A. Deep leamning
convolutional neural network algorithms for the early
detection and diagnosis of dental caries on periapical
radiographs: A systematic review. Imaging Sci Dent 2021;

CHetx|2fejAre=|X]| &1 78

51: 237-242. https://doi.org/10.5624/isd.20210074.
f. o=
Mallya SM, Lam EW. White and Pharoah's oral radiology:
principles and interpretation. 8th ed. St. Louis: Elsevier.
2019.
ot ARt 30l3|. FaX|S Mot MS: LIZHSHAL
2015.
0. el L U2 L8
Phillips SJ, Whisnant JP. Hypertension and stroke. In:
Laragh JH, Brenner BM. Hypertension: pathophysiology,
diagnosis, and management. 2nd ed. New York: Raven
Press; 1995. p. 465-478.
h 4 M =2
Heo MS, Kim JE, Hwang JJ, Han SS, Kim JS, Yi WJ, Park
IW. Artificial intelligence in oral and maxillofacial radiology:
what is currently possible? Dentomaxillofac Radiol (in
press).
i. SlPl=E
Shin JW. Radiological and clinical features of medication-
related osteomyelitis of the jaw (MROMJ): comparison
between osteoporosis and oncology patients (Dissertation).
Seoul: Seoul National University; 2018.
. HEH0] F7IRAZ0! staX| =22 M doi = ER0l=
20i| doi H2E A3,
0of) Kang JH, Jung S, Cho A, Park MG, Jo HH. The effect of
ultrasonic file sizes on smear layer removal in passive
ultrasonic irrigation. J Korean Dent Assoc 2020; 58: 276-
283. https://doi.org/10.22974/jkda.2020.58.5.001

® 12! MH(Figure legends)

a. =z20 Q18 E =O= Of2H|0f £AIZ HS S 2010t
0f)) Figure 1, Figure 2, Figure 3, -

b. X0 FEL2 7|&otH Lt HO| ofd J138S HFok
Qe YO Mseltt.

c. Si0|E ARl 2% GMgl} HiES 7= 3.

rir

@ JZ(Figures)

et Boz NYE eyl HE

a. 82 bmp, tif, jpg &
o, 2t 282 s8N IE= HYoio]

CAESEE HE

el




CHetx|2feAred=|X] 41 78

Oloft} AXHIotd HH0| Lott= ZR0= FA Yt
HH% 7| 5HOF SHHOY: H&E stain, X200).
d a9 #=9 J0 271 049 10| HRst 0=
Of2tH|OF=At 0|20 Yl SXE 7| Yot HAISH
Figure 1a, Figure 1b, -
e. SEL ZXE A0 A
12412 01Z010 HAIBICY. Of
S20| 12 7ts8t 37(040F BICY. ZH BAC] Chet 42 O3
0| ZLE0{0F BHCY.
f. 188 220M 23 Lol 218 o= Fig. 1, Fig. 2, Fig. 3, -

b

=
=
—

oY

g Zd OS2 MA 2F0 oot Zel= A4z + QU2

30

He Y20 Of2HH|OMRALZ 7|S0td, BO M=2 & 2Kt
HZAE M8t Z=dt H 52 19| YH= 7|ssi. 015
EHOR J|soiME QrE

b. 22 4% 0|49 N=E Z&otH HA W0l 1528 FX
=L

E20A QL E AUE HEE 2010

d. UAk= 758 TioHH ALgE MHol= SHEHES oiHol 2ol 7| e
M2 2R (ull term)%i—'t [ot040f tCt.

e /|2EABZ M=% 1, F,8 1.% T1, T == 5l
0|Z 3t Zt:0] é%ﬂﬁf.

f. 2Ol LIEE Ofatich| +{R/0F ot, =AM 7152 & 4 U0{0F
St

g. HE E20|M 2AEL W= Table 1, Table 2, Table 3 0|2f1
IC}. T, Table 1a, Table 169 2+2 SE§2 0123t 4 QT+,
h. Ol0] 2181 =20| Bot SUH A2 ASE 4 &Lt
© 2R 0|9l0] §11 57

a. &AM

S
NAZE S8 FAotAL HULIHNAM FHoks MAA
Qg+ U
YZXE2 HAMY St PAHO=Z Hg AS BT
L0 Teth= WES T=5kAl §1 ol 2HO= g8
.

222 EM% Sdet 42 Mdots AS dsAY
27l5t ZR0E ME, 28, EY w0 Msitt. 482
THZOHA| Rl EOf OFX|H0| Attt

7B AfEE2 K| 1o SUSH A [MEL

b. SE
FE2E2 150 HO O[S of 2HO= Xgelt. 222 ME,
Sl B9 202 Agelltt. 222 ot ¢l B9 DX
AEES
7|EF A2 ENO| 1ot S et YAlS MED.

2IT0| KR ATARO| ARSH= F Abjo} Ha0| TR

c. QJuats
QysiE DT A YRR T I8N SX0 AT2A
DSHO2 FE5H LSS HI s ZUR ARt
YRESL FASI0 SUSH YAOR TSI ER2 HE,
22 E29 202 MBI, ZES TN 21 E2
IR0 MBICE D21t LiSO| [of E22 SJoK| 98 4
oIT}. SA0] St IY SHOR S5t AT K29 Xt
AI0| HBE010} Bict

d. 712N

XIoj3t 20po) ML 7|, B, NEHIBLH 52 Ao
o501 ZygEl BR2K T8 52 0I5
Y92 ABaH0F of0] 2 X0 T2 523 LSS BI s

B0 2t A et

e. HEXOIA Eli= MU
LHE =20 Ofet U1, = galX|9f g2t =0 fefok= £8
A0 CHolGY 2fery oA S5 AlRfeltt. SEEE2 ERfoA|
HoH 27, HUEd0 =02 Aot}

f. g7IE ?let SH
= HX0= YY7IE Flot EY AME PIot0] MA0H IS
28 AU Ol SASY AAE SIAIZ 242 HilzA]
MAts = gelXlY S =2 Y2 A0 M2t diS
Ageitt.

g = oAl T SHO| HElet 7| 79| HiIE BT
20 T2t AR 2 AL

7|t

a. 7|t = 0 BAIER] %2 A2 el BRI 2F

=lu

b, TWEE SIS 2022 18 12E] AJBICt

o

10. 0|41

1AM S e SI} A 20| 38 29, SN 44
27} STUTRE 142 OlLf B
orki2 THERI N2 HEHOSM 0loHE 8 40

2) BRSSO £1R 0 2
Sosi)

11, LT0) AR 2 a4 4%} Rt

ron

) 1242 1

HIES FEOH0F 2itf.

o= 1o



www.dent—-in.co.kr

HIOIHI oM KIlole= 21 Jiein

%%E]&@B@E@)

()=

*II-'I‘°IAI‘ JtI PISAFE S ZLAL X [2P2| S AL
2E Atafll] 2.0
r

FpLE
[XI21Q1]
ArE H% QRIAE

o@ <
o
A=

SN (=]
pA Ll o] o] Qe bd p ol =
KIOIAL, KITHR| 44 AL, BEOIR LR, XTIl 2%t
ASTEN S 12N

KM A UHSHXOJA D)

KOREAN DENTAL ASSOCIATION



	표1
	표2
	대한치과의사협회 협회지-화보
	대한치과의사협회 협회지-단색
	표3
	표4

