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. Preventative dentistry's effect on sustainable
dental practice and is there future prescription
of oral hygiene devices ; Sanjay Haryana

. Etiology of marginal periodontitis in healthy and
Down syndrome persons ; Prof. Atsuo Amano
. Probiotics = a game changer in oral health care

; Prof. Svante Twetman
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! Preventative dentistry's effect on sustainable dental practice
- and is there future prescription of oral hygiene devices

TePe Oral Hygiene Products
clinical director and principal dentist
Graduated Malmo University

The concept sustainability has existed for hundreds of years, but in 1972, the
modern-time sustainability started to shape into what we know as Agenda 2030 - the
United Nations 17 Sustainable Development Goals. When mentioning sustainability, a
common topic is the plastic-debate but how does dentistry fit in since we as dental
professionals we surround ourselves with plastic and it an essential material for us to
be able to do our work in safe way, to protect our patients and provide high-quality
care. There is limited research regarding sustainability and dentistry, but studies
indicate that patient travel to and from the dental practices has the biggest impact on
the climate. To tackle this, FDI the world dental federation, decided to take lead in
shaping the future of sustainable dentistry. The core will be preventative and
high-quality dentistry since this have a direct impact on material use and patient
travel. While operative dentistry is continuously improving, preventive care still is
dependent on mechanical cleaning and compliance. Is there anything in the horizon

that could improve or revolutionize preventive dentistry?
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Etiology of marginal periodontitis in healthy and
Down syndrome persons

2021 President, Japanese Society for Oral Health

2015 Dean, Graduate School of Dentistry and School of Dentistry,
Osaka University

( &\
&\}hl\ = 2011 Professor and Chair, Dept. of Preventive Dentistry, Graduate
N X LFs: School of Dentistry, Osaka University

2000 Professor and Chair, Dept. of Oral Frontier Biology, Graduate
School of Dentistry, Osaka University

1997 Associate Professor, Division of Special Care Dentistry,
Osaka University Dental Hospital

Marginal periodontitis is a common dental disease which includes dental plaque
(biofilm)-induced chronic periodontitis and characteristic conditions associated
with genetic disorders. Poor oral hygiene does not automatically mean that
periodontitis will develop. It is necessary to understand the central etiology of
periodontitis for its adequate preventive and treatment.

Marginal periodontitis is initiated by imbalance between virulence of biofilm
and host susceptibility. The disorder is basically an infectious disorder caused by
complex actions of a small subset of periodontal pathogens such as Prophyromonas
gingivaslis. Recently, periodontal health or disease status is not viewed in the
context of a single periodontal pathogen such as P gingivalis, but rather of
microbial shift from symbiosis to dysbiosis. In the symbiotic environment, a
well-balanced relationship between periodontal tissue and biofilm achieves
periodontal health. While, microbial shift to aggressive microbial flora makes out
dysbiotic environment and the imbalance leads to onset of periodontitis.

Microbial shift is a key event for health or disease. Such a dynamics of biofilm
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comes from change in periodontal environment caused by nutrient supply from
metabolic cooperation of biofilm members and blood from gingival ulcer.
Individuals with Down syndrome often develop extensive gingivitis, and exhibit
rapid and generalized periodontal breakdown in early adulthood. Those
individuals experience very early colonization by various periodontal pathogens,
and exhibit an exaggerated innate immune response to produce inflammatory
mediators such as prostaglandin E; and matrix metalloproteinases. An overview of
contemporary findings on the etiology of periodontal disease associated with

Down syndrome is also presented.
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Probiotics — a game changer in oral health care

Svante Twetman is a specialized pediatric dentist and professor
emeritus of Cariology at the Department of Odontology, Faculty of
Health and Medical Sciences, University of Copenhagen, Denmark.

The use probiotics for the management of oral diseases has emerged in recent
years. Probiotic bacteria are “live microorganisms which when administered in
adequate amounts confer a health benefit on the host”. The background thinking
of bacteriotherapy is “defense through diversity”, which includes maintenance of
a health-associated oral microbiome and restoration of a dysbiotic dental
microbiota. The main vehicles for administration of live probiotic strains are food
(in particular dairy products) and tablets/lozenges. There mechanism of action is
multiple; i) local in the oral cavity (co-aggregation, competitive inhibition,
production of antibacterial substances), and 1ii) systemic (immunomodulation)
through the gastrointestinal system, affecting salivary IgA and cytokine output in
gingival crevicular fluid. Systematic reviews have displayed strong evidence of an
antagonistic role of probiotic lactobacilli, in particular Z. reuteri, against oral
pathogens in the biofilm. Interventions early in life seem thereby particularly
promising. The lecture will cover evidence and clinical recommendations on the
use of probiotics to prevent caries and periodontal diseases, combat peri-implant
conditions, oral candidiasis and halitosis. In addition, novel data on the effect of
probiotic bacteria in connection with surgical procedures are available. In
summary, current research suggest that probiotic supplements in oral care is a

game changer when applied as adjunct to “best clinical practice”.
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AFHIAY Bx2E gRIst7] Adl 7IeEAE AL, FIAY 307H4] S41& 7|E2 & &3 A
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Table 1. Association between chewing discomfort and food hardness classification (FIA)

Total Sample soft (n=1,249) medium (n=6,962) hard (n=2,256)

Classification (n=10,467) Observed Expected Observed Expected Observed Expected

n n (%) n n (%) n n (%) n
DlcomioN 5083 7380145 607 00 333 970(19.0) 109
(:iﬁfggg) 1685 171 (10.8) 189 &ﬁ?ﬁ% 1,061 354 (22.3) 341
o 3794 340 9.0) 452 250 w248 817

X = 89; A0.0001.

4. 2=
654 o4 1glo] HH 24 HRE o 83te] ST AWA A - Aok S A A%

o] Ange ISt FNAGIFRANA A7t 3G WA O0E ZAEL FHHQ A2 S

gt Aol Bgo] AT 24 HBE o83l AWA A% - A5 HAL A SFHe AL a9 A

A A% - At 5L wopshs o] £go] @ o et

NS

1) Miura H, et al. Chewing ability and quality of life among the elderly residing in a
rural community in Japan. / Oral Rehabil 2000;27:731-734.

2) Kim BI, et al. Subjective food intake ability in relation to maximal bite force among
Korean adults. J Oral Rehabil 2009;36:168-175.

Full name: 2
Contact number: +82-2-2228-3070
e—mail: byeolkim@yuhs.ac
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Keywords: Cohort Studies, Disabled Children, Pulpectomy, Tooth loss

ARl FAoR R & o] FoEXA L oA Aofols QFEU FofQl FolAE FHE
ESH

2 gjxo] 2 Qv 31, Fev|e] GAClA FojolsolA RPEE Sue AU A 1 2
AW FEEAE v Aolrk, 20044 P AR R Hojel FAAZ A2Ale] 2w
ool 5] B9 GHSARYH JTASAFGuLo] vlFefolo] ulsto] R SFo|AT, F4u

A AAA L] HR ol A7|= A
X FSEDB (database, DB)E &-83}o] 1t 24 o]%

3 Aol Aol A Q5o vA= FFS
A% A3E AlQstd, A E Tl 3ol AlFshe FROHHEXZTEDBE o8]t A}
o7 I =F2 =3 Aol 6HE* DBE gfot A7 1-22+8 13] o4 w2 AA =47 &
12 52 B0 453 FEISEDBO|Y 84, oo5tﬂol Z3Elo] 9l 2008WHE F 87f AL9] A}
SAAE #, A WY, fﬂ-il-églﬂ h‘z'n 141@‘ fot A3Ax 2 #3447 WY So] AFHrt.

H AT JRodAISEDBE &85t XPOH ot5-9 FHA7HA g v 7HsAdol 9

= [¢)
2] WA i AE A1%E RATO A FolokE o A3t oz Fo

2.1 979

RoH4 RS EDBE AADB ol Fohg 3L vAEs} Helstol 0@gRDT 1-867H FB)
Swsto] AT FAFIE SR A8 A2kl JAFEE TES AFHT 90w,
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rulru

0N, 1(EZ, 1-253), 2(3Z, 3-65F)Z HgHct. o] F WE Alg3lo] FofjolE2 Ao
5t91, 31 DRI 3,501-5] Zofjo}=2. 196 0|Qtt. Rojo-d W SFLo A7t ot Wdk 427t A
onzmg O-L% _),K_ N]\L 7]-24— U]—X]tﬂ- X—]E 7]ZO§ 7(-]_,] ]‘93\ Fg-oﬁo}%o] Z]—oH _'E]_ o‘\_ﬂL L]—o]}‘_:_
31074905 MIIOFE-S 19639 o 309191 5,008 ZBiel 3 6.09690 Helo] LA
o, o9 E42 q"ﬁ‘-"]‘ ol AT 4= AATHTable 1).

A3} - s AEWHYDBAA A=7PYI =0 'U0075' (FLLrES 128 TZ]-+2)7F 238d F9-5
AedAE F 1-visit pulpectomyE Al 9= FA5IAT. &2 DBo| Zgd of59] yol= T
7A4] olstolm g A1 - zv;Lx] g2 AI7]12 185l ARPAIFE U4411 (RSN AG]-2) T &4
A4 HE F DB BVL BGE 498 974 27] wAR s
Table 1. Distribution of children in infant medical check-up cohort DB (n=6,096).

. , N(%)
Variables Categories - -

Disabled Nondisabled
Sex Male 134(68.37) 2997(50.8)
Female 62(31.63) 2903(49.2)
Birth year 2008 58(29.59) 1044(17.69)
2009 52(26.53) 1048(17.76)
2010 44(22.45) 1141(19.34)
2011 30(15.31) 1244(21.08)
2012 12(6.12) 1423(24.12)

Severity of disability Severe 124(63.27) N/A

Mild 72(36.73) N/A

Type of disability Physical disability 7(3.57) N/A

Disability of brain lesion 50(25.51) N/A

Visual disability 6(3.06) N/A

Hearing disability 27(13.78) N/A

Speech disability 48(24.49) N/A

Others™ 58(29.59) N/A

N/A, not applicable.

T Severe: disability grade 1-2, Mild: disability grade 3-6.

TInclude intellectual disability, autistic disorder, mental disorder, kidney dysfunction, cardiac dysfunction, respiratory
dysfunction, hepatic dysfunction, facial disfigurement, intestinal urinary fistula, and epilepsy.

2.2 A4 &4

oA B4 PCE 59 Al&sh= SAS Enterprise Guide 7 17} R version 3.3.3& ©0]&3}o,
Kaplan-Meier AJ&E4(Kaplan-Meier survival analysis)& $stdct. Est ZojFIEo] o=
Cox H|HYEEF(Cox proportional hazards model)= 0}9&3}. otzo] €PS AAkstr] Yoto] A
A obzol 749 1€ Holtha 7Hgstl, Be A 49 e 0.052 HAsHth
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Log-rank test A3}o] W2w #AZ Hofols, ZZ Hojols, HZojolE9] Kaplan-Meier A& =
A2 1-visit pulpectomy oJFe} F--2] 7] WXA| ofFoj Wo}q ZvzZk FARORE [O3t Aolg o
EFPATHP=0.002, P=0.036, Fig. 1). Cox H[EIPELF T2 FH|(hazard ratio)s 43 23},

1-visit pulpectomy©] gt YFu]= H|Aofolzo] H|] HZS AofolzollA oF 1.4¥) FoJ51A =3ttt
(P=0.001). 7 7] LAl tigt YABl= v ollotsol vl F5 ollotsolA <F 2.881 F2J5HA
E=ATH=0.015). Multivariable Cox regression®A 4%, 44, EOJE_ Bnolg =A3st AL HIE
HAE W 1-visit pulpectomyol gt AH= HIFollolsol Hlste] S53 B35 olloksolA Z
ZF oF 1.84, 2.84] &Sk BT SAZCR FAYTHP,=0.017, X0.001). F7A 7] EXof| it A
HHl= BlFofotEol Hlste] S5 A4S AolloksollA 42t oF 4.28], 1.28] £3oy o] § FAZL
B Fo3 d3= $5 Aollorsol dHigt YR AtH(P=0.002, Table 2).

Fig. 1. Kaplan—Meier survival curves according to A) 1-visit pulpectomy, B) premature loss of primary
molars.

Table 2. Cox regression model of the 1-visit pulpectomy and premature loss of primary molars.

Univariable analysis Multivariable analysis
Severity . .
of 1-visit pulpectomy  Premature loss of PM 1-visit pulpectomy  Premature loss of PM
disability HR HR Adjusted HR Adjusted HR
(95% Cl) P-value (95% Cl) P-value (95% CI) P-value (95% Cl) P-value
1.36 2.80 . 1.83 . 4.21 .
Severe 092202 010 (122643 OO (1q1-zon 09" (17041044 0092
. 1.42 . 0.83 2.80 . 1.19
Mild 1 15-1.750 9001 (031223 0718 (163-a79) 0001 (g16-g76) 085

HR, hazard ratio; Cl, confidence interval; PM, primary molars.
Adjusted HR is obtained by multivariable Cox regression analysis for age, sex, and economic status.
*Statistically significant results (A-value{0.05).
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=t
=

4.

k=l

ZJofjorso] Hofolsol ISkl 1-visit pulpectomy Al Al7]7} B ®F21L, X|of 402 Qg
T2 7] A 7FeAE =2 & 5 AATh 59l 5 FolobsolA f7x 27] L] ofFfof gt
BE717r0] FsHA A= S5to] BT Aofobsol HlsiAE 74 17 o3t 7HsAdo] ¥ == g9l
SHAT.

B AFoA] 1-visit pulpectomyl S-EX Z7] Wx]7F oyttt 7S AHL off wWo] &
Z 7HF A 1A A5 AFoIERE A& Slees FE2EA HrFEA] gttt Al o ol gt A
< 185t % RIS EDBOA ZAAE 324 (logistic regression analysis)& B9l %

SEO

ofol52l 1-visit pulpectomy % §74 7] BAo] JFL 0L BAEL LM Fk

l

o1
]
rhu

Fofjobgol 1-visit pulpectomy® F7A £7] A 7bsAe] o 52 B, GRot #4d4L 5
A =

3 2797 21900 WAE @ 4 AN HARARA LI 2017 Aolel AejzAo] o
W, A4 olelg, olFHY B, Fuk 1A 59 o WU W ojeigo] U uelstol
ool ool oz Aulx S @ olBH 3 5 A WS Wlok T Aol

1) 254, Foloks 2= 9 AR A B2 2 LAAR] et w2 2. Zofoseld o7 2013:4:1-21.

2) H2A. 7 24| o]Hd9] R0l A= o] U A7 FFof v|A= FF (FWEAEH=E).
TEYsk, AL, 2018.

Full name: HF&
Contact number: +82-2-2228-3070
e-mail: jjuhyun73@yuhs.ac



Key Determinants for Prediction of Periodontitis in Older Adults

Hyeonjeong Go!, Atsuo Amano? Keun-Bae Song', Youn-Hee Choi!

Department of Preventive Dentistry, School of Dentistry, Kyungpook National University,
’Department of Preventive Dentistry, Osaka University Graduate School of Dentistry

Keywords: Chronic Periodontitis, Inflammation, Interleukin—18, Porohyromonas Gingivalis

1. Purpose

The risk factors for chronic periodontitis, a multifactorial disease, have been traditionally
identified as bacterial infections, environmental determinants, and multiple host response
genes. To predict chronic periodontitis for older people, we evaluated the association of
combination of major periodontal pathogens and salivary biomarkers, and the presence of

periodontitis.

2. Methods

Stimulated saliva was collected to analyze the prevalence of Porphyromonas gingivalis,
Treponema denticola, Tannerella forsythia, and Prevotella intermedia, as well as four
biomarkers: interleukin-18 (IL-18), interleukin-6 (IL-6), tumor necrosis factor-& (TNF-g)
and prostaglandin E2 (PGE2). A total of 201 Japanese were recruited and oral examination
was performed to determine chronic periodontitis as measured by Community Periodontal
Index. The sociodemographic and behavioral characteristics were also obtained, and the

parameters were adjusted as potential confounders to employ statistical models.

3. Results

The odds ratio (OR) of the presence of P. gingivalis and the third tertile level of IL-18
compared to no presence of P. gingivalis and the lowest group of IL-18, was highest in
people having periodontitis (OR=13.98; 95% Confidence Interval (CI) 3.87-50.52). OR of the
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presence of P gingivalis and the third tertile of PGE2 was 7.76 (CI 1.89-31.91). The
co-existence of more than 2 periodontal bacteria and the third tertile of PGE2 also had a
strong association with chronic periodontitis (OR=9.23; 95% CI 2.38-35.79) (Table 1).

4. Conclusions

The presence of P. gingivalis in stimulated saliva, and higher level of salivary IL-18, as a
combined determinant may play a vital role in detection and prediction of chronic

periodontitis in older adults.

Table 1. Logistic regression models about bacterial species and salivary inflammatory cytokines

combined group according to periodontitis

Periodontitis™ Periodontitis™ Periodontitis™ Periodontitis™

P. gingivalis T. denticola P. intermedia Bacterial burden* 95%

i OR  95% Cl i OR  95% Cl e OR  95% Cl e OR X

-1 Teilel 33 (1542) 515 1361948 39(1822) 206 060707 34 (1589) 190 056647  High <1g5se> 33 o
Tetle2 46 (215) 563 171-1849  57(2664) 481 1461587  47(219) 363 1091212 (23%(» 5% e
Tetled 45109 1398 3875052 66 (308 450 1451457 57 (2664) 565 176-1813 60 72 20

: 87°50. : - : : 7618, (28,00 : 23,03

e ) g , 3% 0.98-
- Tetlel 31 (16.15) 22 06173 008 29 080081 303 217 06078  Hgn O s DN
Tetle2 36 (18.75) 474 1301732 47 (449 357 099200 42 (21.89) 317 0841191 (2?%2) 443 1152%

i g ' g ] 155

Tetled 422189 463 1281675  56(29.07) 473 1201737 45 (2344) 458 1181777 om0

PGE Tetlel 42 (19.63) 191 056-648 472198 35 0991253 40 (1869) 205 050712 High (214%3) i M
) § . “ 0.56-

Tetile? 40 (18.69) 216 061-766 52430 152 045516 44 (2056) 119 034416 w29 %
g y 54 23836

Tetile3 41 (19.16) 776 1893191 62(897) 65 1882299 53 (247) 599  156-22.98 ooy OB A

Periodontitis TOR (95%Cl) was adjusted age, gender, body mass index, diabetes, hypertension, smoking, drinking, exercise, tooth brushing, and dental
flossing.

Bold indicates statistical significance shown.

The combination of TNF-a and 7. forsythia associated with periodontitis was not included in the final logistic regression model because its inclusion
contributed little to the AUC values of the prediction model.

“The bacterial burden was classified by 2 groups of low (when it was 2 or less periodontal bacteria) and high (when it was 3 or more periodontal bacteria).
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Quantitative Light—-induced Fluorescence (QLF) technologyS 0|38t L9l
UH Xt £Z Mz U(oral biofim)2| &t EX|: 3 21

B, ole, A3, ARY’
AAgetm Aehet R 24, BK21 Rl leres R

Keywords: hospitalized geriatric patients, oral biofilm, oral hygiene care, quantitative light-induced fluorescence

1. ME

w9l A9 A= GAQIT vlws] WY Hhgo] Yol 1% R0 HEshE Wl Aldd
(biofilm)& &AsHA =W o #¥S o & oot miiEo] =l dY x| 73S A g2l
77 Al (oral biofilm)& ©AIst] A Ast= Ao] FasHAT thFEo] =9l U A= dukzl

T4 Axlo] Feksto] WAl 4 Aldtd °

Quantitative Light-induced Fluorescent (QLF) 7|&2 405nm ¥ o] €& H|Fo] Al W &
A At thAMENA 71Q15HE porphyrin¥t 22 FFA diAEEOlA of7] He H2 38 RS
S "EE ZARIT o2}t QLF 7[&2 AW 9 5 U 2% 4 Wl Al 25 "R &
5] &8 Fold, olgjo] AohAlE, AERE T, 59, A9 YAk 22 vt i A &
F AEHE stz o AL QUHh
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i

A 2 Ao wQl AW SR A Al = A] E ] o] QLF e 485t
Husto g2 =9l YUY 3419 bedside oral hygiene assessment®] QLF 7]&& &-&35h= Zo] 7}
A gl R A} Shict.

2. ALK L
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2.1 Case presentation

85M19] ¥4 A7 hemorrhagic transformation®] Q& F7H 5™ FM(MCA infarction)S.Z
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OJAtAEo] A9 glo] AZ HY ME TFSt= HRLH B2 EFcto] A Aol HFH7E A
ik

£ &l 92 AZ24 levin tubeE B FoF E FFE TEHL AU

RSN
il

QX _Il)l' re

o]



2.2 77 918 H7} (Bedside Oral Hygiene Assessment)
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2.3 37 914 # (Oral Hygiene Care)

& A W7 & 7 Al A A8l EdE ARAPE 0.12% chlorhexidine 894,
T A&, ATEHAAE A&l bedsided A 4 914 HE AR, 774 Aol F2 %
ol § o] IEHA g2 AT F, AFTEHIAE =xdto] 742 HEstal 4 A4 HEE v

H

gatlet. 4 A48 THo R shRo] 194 o] EHe AIHZIA] AlFE A

0
)
[o
[o
o
-0,
olr

ol

rr
of
e
et

-
N
ol
o~
=
=)
)
s
_|>4_‘
—Lx
o
=,
l?lé
f
rﬁL Flg
Ho
r'O
o
b
rir
51
|
1o
u=)
2
o
ot
O
_o|£
TN
9
)
e}
E
)’_‘1‘1
aQ
—
~
N
o
=

B3t 74 AR A Be %‘“’ ol Eww(mg 1. white
arrows) 77 Aﬂ;wu =72 Bekel QI & Tk, 7 Bl A 77 Wure] Be el wae
X

T+ Ao B2rE AldAd 4 FAHbacterial burden of deposit)7} AT A|ASHELE. ESE +
3 8Y H2 399 442 9 QLFY &2 9 H3kE 2 o9 A9 4 94 B
A3 g7t AExEHN ZE8F ¢ USS IAsHelt
2 AN TEE A Al 52 332 A A AolA ATt HeAd Aldel &4 ¥
T/3H| 7l o8 =SS Ao E FE5HT AN k9l dd A 7 WolA FAEH= H2 3
B AAA Ao #ed E REE mebsty] Ysiile F7HERl EAMIESH E4o] Fasitt
QLF 7l&2 1 w24 BYAd 4 A9 F2 FF2 & HAstERE &9 A% (vital sign)7t &
Hols el A A9 B9 4 948 B7F € B0 &8 7T AR AlsH



LR FEURIX| H45H SEZ 2021

Fig. 1. Representative images obtained at first visit. White-light images (upper) and fluorescent
images (lower); (A) palatal, (B) maxillary left gingival area, (C) mandibular left buccal
mucosa area, respectively. yellow arrows: dried up oral biofilm; white arrows: oral biofilm
with red fluorescence. All images were obtained using the QOraycam Pro device.

4. ZE

QLE 7142 7] 102 o] 74 shte] T2 B4 w0l YA Bjo] 24 994 ohE &
GO W 4 A BT oWl BE B ks $o) 77 94 B 2% 2 77 94 A
Wshe BUHESE Ho) e Aol

HoEs
1) Kawase Y, et al., Factors affecting the formation of membranous substances in the
palates of elderly persons requiring nursing care. Gerodontology 2014;31:184-193.
2) Tada A, et al.,, Relationship between oral motor dysfunction and oral bacteria in
bedridden elderly. Oral Surg Oral Med O 2004;98:184-188.

3) Zandona AF and Longbottom C. Detection and assessment of dental caries. Cham:
Springer Nature Switzerland AG, 2019.

4) Lee ES, E. de Josselin de Jong, Kim BI. Detection of dental plaque and its potential
pathogenicity using quantitative light-induced fluorescence. / Biophotonics 2019;12:€201800414.

5) Marik PE. Aspiration pneumonitis and aspiration pneumonia. NE/M 2001:344:665-671.
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Curcuma xanthorrhiza oil LI=0|HM0| g7 S}
REY, ol&%, A3Ql, Ay’
AAdstE X8t kX Eslnd, BK21 AojX) 95kt wSdTH

Keywords: antibacterial, biofilm, curcuma xanthorrhiza oil, nanoemulsion,

1. M2

Curcuma xanthorrhiza oil (CXO)= QA oAdE A= FHoMA ot F= AA5h= A=
oM FE ot AEeHor AE Y Fgor ARGEHOZ o] HE FEE2 ETHH e I=
& AES &9 7 mAEC] et A9 FHRIE Hole Ao HuH
£ 7HEsto] AESH7] flsliAl= dimethyl sulfoxide E+= ethyl alcohol 2 %7]—8—‘1]1% ggz 3t
o SHAEE, F718Hel AEH LR EEHE A2 A0 iz & 7] Wed A CXO0E 74
of A-&st7] M= M2 7HES}F WRo] Q7 H T

AL = F 4o|A] 7] Wil 77t of#AR AHBYAE A7tk OE‘H oEd dHe &
d== Ax7F 7hsstt ol 34HE 22 dAe 25T i%i]ﬂ % % gt 25 A=l s ARk
7o) 10-100nme] Ui 2220 37|82 Zrold 2 Qlth U £20] 99 Q= Zt oHAL U
oEdolzt Far YodHstE 3 7HEPt oEe U ?Pﬁ’ﬂ&i 7H&38teh= Aol 7hssitt.
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2.2. "Hlo|oILE FA

Ho| I E P4 B2 APATY &S et APEF o & AF FZH o] gHA HMPE] 3 Q
At Al AA E}Qﬂ% T35t stocke® ARF F AL YAI(-80C)0l Hksto] uf Ao
ARt viole™E FAL hydroxy apatite (HA) HATE 0|85ttt 24 well cell culture
plate®] ¥l wello] HAIE AXAX] F &8]€ E}"“% Iml¥ FFE3to] 37T, 10% CO, ZHFNA 44
7t B3 st Aletd E509 A4S FEstit. g51dto] §/dE HA A3+ basal medium
mucin (BMM) 8% #IAE &AA 37C9 @7] }-Zﬂ(SO% N2, 10% CO2, 10% Hy)ollAl 64A1%F &<t
HioFsteint. ojdf, Bt HF & 20, 44417 ol= A EL BMM HIAZ &AA HIo|BF IS A&
Ao FEsIh

oI-N

23. 3 8 A
A9 Hx gAor CXO AEAH CXO UHogdd, FHHEZTLOEA ZAHY, SNEFEOEA
DWE AR&SIAT. HiolBFof Higt A WA It & = B HF 204 F sPEHACH

48A1ZE B 4AY AR SHE 33 F 6319 Ft & ARV FFEHUG. HolBEO|] §
HA 9235 2ml &0 JHAA vloleBEo It §HZ 12 5% =ES3AZH Hol2d
#H 9 A3 FEsHe HFY AR &AL cystein peptone water (CPW)E ©]-83f A&ttt
BE P AATE B AlEE BMM HIAE §AA Aot S wHESHRI

4. FF 53 F7}

FAH Ho|eWES H&EEE HIISH] Yl Quantitative light-induced fluorescence (QLEF)E
ol-&sta] FF HiFol B Ho|IE] AL Aol HIC|LBEY H& FF A E ATISIAH. &
< Y e I B4 Z=2IH(mage J)Z °ol8sto] AlH 9 d9S BHFIeE HAsHa B
Red pixel &S AF=E3SIH

HoledE W utelgore] MxE AEZH(cell viability)g 3745171 918 S(total)
(aciduric) #°f t3t colony forming units (CFUs)& =35It 447t vjF &,
dte|2jolE A|ASH] #s 2mle] CPWollAl HA discE Al&staL, 2mle] CPW7F &7

At} HA disc 9ol 4% Hio| B EFE FRA1717] A8l 220 AA7|71E ol8jt =
vortexings ZtZt 18 &% F3stict. dre|gol RERAL2 oA 345t 5% tryptic soy blood
agar plate @ pH 4.89] brain heart infusion agar plate®] £F & =5t Agar plates=
37°C @7] 27ollA 7241 &9t HiF & CFUsE S4J5to] H| w53l

2.5 $AEA

= 7t gt a349] Xol7} Ql=A] ERIs] Y8l Kruskal-Wallis ¥4 3590, 18 7F q2jgt
Z}ol= Mann-Whitney U testE ©]-8510] AFSEAS A4 0]'%‘4’. AEAL PASW Statistics 25.0
(IBM Co., Armonk, NY, USA)Z ARgsIglon Sol4 AALS gt §94FL 0.05/8n 18 $=2
A5t
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3. g+ Zit

CXO Yo dH9 %% FE e 7P 32 g Bow DW Ha RS o BAFCE {9
SHA ROITH(X0.001). ¥, CXO odAY H2 34 Fxt DWW |98t Afo]& Holx| ¢korom,
FoNETQ! HAE LS D\WEE} FYotA W2 - 71E5HAUTHIX0.001). HolBE W F Al
st Az s J1FEE Hugt ﬁﬂr CXO Uoddo] 7P 32 g2 Hlom, o= DWe
gag o] Hls) BAHCE FYoHA W2 #= 7IESIAHE 1F EF /X0.001). WA Aol
s AﬂE AEEE ¥ 47, CXO YroddE DWEH footA F& e Hole f9% 1&°]

om(P=0.01), 28] B F5HA FUTHP=0.01). H¥HH, CXO oEHAL RE TF3} {5t
XPOI Holz| ottt

Table 1. Mean (SD) values of red values and cell viabilities of microcosm biofilms treated with each

treatment solutions

G Red value Total bacteria Aciduric bacteria

(Log CFUs/ml) (Log CFUs/ml)
Distilled water 175.0 (27.1)? 8.32 (0.17)° 7.58 (0.24)
Listerine 108.6 (25.4)° 8.06 (0.09)° 7.49 (0.16)°
CXO emulsion 143.4 (51.1)*° 7.93 (0.27)°° 7.44 (0.13)*°
CXO nanoemulsion 101.2 (24.8)° 7.71 (0.23)° 7.28 (0.19)°

CXO, Curcuma xanthorrhiza oil; CFUs, colony forming units.
Different letters within the same column indicate significant differences between groups (Kruskal-Wallis
test with post hoc Mann-Whitney U tests, n=10).

o A5 &3 CXO HolEdo] v A vio|2@Fo| dis) ot ot adE Hole S
2 Z2IE F5), CXO Hod@d2 S/ddizwo] B8] vfoldFo] 4=k

= T ANE A= AtmET. EY vlo|RAF W AlE AEY ¥t AE
ool Hs) CXO Yo Edd W fFadiEe ZAde dA Hio|EF JFHol w32 4
o AAZ CXO ogde] g+t = & A 2T SAdH2ZT Foltt Aol&
J22 Ad el © B 37t 2ol Sz &

2HE S3l, CXO W I« Al AEEEH
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5. 2=

of#l 4 A¥E F CXO HiolEH2 mAgE A BloledFo] s 4z DW 15
Hls) Folst Pt adE HERdS At ek dAd 4 dt AlAZA CXO HieoEAEE o]
St 7 volEF A4S dAgeEM 4 AY 9ol =2 € 5 US Aotk
L

1) Oon SF, Nallappan M, Tee TT, Shohaimi S, Kassim NK, Sa'ariwijaya MSF, et al.
Xanthorrhizol: a review of its pharmacological activities and anticancer properties.
Cancer Cell Int 2015;15:1-15.

2) Cho MY, Kang SM, Lee ES, Kim BI. Antimicrobial activity of Curcuma xanthorrhiza
nanoemulsions on Streptococcus mutans biofilms. Biofouling 2020;36:825-833.

3) Lee ES, de Jong EDJ, Jung HI, Kim BI. Red fluorescence of dental biofilm as an
indicator for assessing the efficacy of antimicrobials. / Biomed Opt 2018;23:015003.
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Contact number: +82-2-2228-3070
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S2EdMT 8 HEHQ| C2E HIO|RES Y 9N &4
Hz9'2, Aest, oles?, AHA', AR
'AAI e A efet o Xt n A, 2BK21 HO\X g AT

ML FZYR(Y, WFBA, HIOIREE, SE2MH 5 BYA|

1. N2

7 W olewEe Axd 5L dxd EHo] clort mARo] BHstel 2YL FHU Ao,
AobeAFEI (A 5 AP FAURY Uloleh. WHNE U VA A9 WARA 79I 8t
oloBEo] ¥ I ZAHn], BelHog AAS] otk Wb WAL vlolo WS T Age] @

A w0 FHEEE & A SEEIA O] A&FH0R EEHES A&4H SESE2IANY &5
B A (Chlorhexidine-releasing elastomerics, CRE)= 9F&E%
HE Asko] SEEIAHU(CHX)C] &&Hh °o|#3t CRE= k2 —1%—«] Jo]-_rFo] —,—nJé Strep[ococcus
mutans® Al 79 &< P UEbAT L HuEQeh T8y FEEE @Y #E0] ofd HF
og FgH o] EFo ofsf A E7] well AUYTA NN CRES EFE ERIst7] oAl o+t

Z HoleBEol tig avE B Zart Atk
wEpA] o Ao = ttE HolREE RYS &85t CREQ H|IE JA IJA 2E 3
7Fo 24, CRES A3 &8 7S ERlstaat siaith

2, Aoy R UHE

2.1. S22IAd &= @484 9 AE AF
NeXo)

CRE= ©gAl IH8HS ZHEoto] A&otdtt. FEHEHL drug® chlorhexidine diacetate
(Sigma-Aldrich, MO, USA)E polymerZ+ ethyl cellulose (Sigma-Aldrich, MO, USA)E 181
solvent® ethanol (Duksan Ansan, Korea)¥} dichloromethane (JUNSEI, Tokyo, Japan)= AR&
sttt Solvent?] H|&E tE24 sto] CRE 1, CRE 2 Ado] F8 F 79 ZF8HS A=ttt
(Table 1).

FRHEAE Ao F&st7] s wFE HZA(TP Orthodontics, IN, USAYE SHF=E A5t
I IAZE BRF 60°C BF0lA ARAIA FH|sko 2t tHE=E HiehE F™H-EABmL)E TA FH



77} 28] £RT 5B B AXAAT. 5UT HHL 53] WBG F A4 147
o SAHZZOW)T FHREL0.1% CHOL B# ZHSE 9 AL, ojudl

ore Azg el HHAS ALSHET ol Aol

8mmx3mmo] $XEue] 3719 BAE Aol Apshoict

Table 1. Compositions of the coating solutions on orthodontic elastomerics in the four study groups

Drug (mg) Polymer (mg) Solvent (mL)
Groves Chlqrhexidine Ethyl cellulose Ethanol Dichloromethane
diacetate
DW - - - -
CRE 1 10 20 - 1
CRE 2 10 20 0.3 0.7
0.1% CHX - - - -

DW, distilled water; CRE, chlorhexidine-releasing elastomerics; 0.1% CHX, 0.1% chlorhexidine digluconate.

2.2 tE vlojledE 4 9 A

ol A= Aok & AFEgo] glom 24A1%F IR E SHA] &
g EtNS HEYoR o5ttt 24-well plateol] &7 2+ AJHo| 1. 2t
10% CO; H 37°C &HoNA 4A1ZF &%t vigste] S5nus FAsHAH. 4417 & well9] BIE
ElHES 50I5t FH 0.3% sucrose %9 basal medium mucin B]9H|A] 1.5ml& A7}5t9ch A|H
A7 274@B0% N, 10% COz, and 10% Hp)Y 37°CollA viFE ATt EFAHE 28X & AA|
BHANY ALEShe e BAFSH] 9sto] oFF 23] 5& ¢t 24249 ¥+ 1.5 ml AHA[&Ho| MAs
Fot. SAdFE, CRE 1 183 CRE 2& AX&doz dFd FHSE, FHHRES X go=
0.1% CHX digluconate solution (Sigma-Aldrich, MO, USA)& AR 3]—931‘3} = AES AA|
cysteine peptone water (CPW)E 33| AR F viFHiAR &A Hpo|ZEY AL FEHA
oh AJHZ 24A17He A2 welloll §71 1.5ml9] 4145 A2 &4 F 797 vo]EE9] 4
= FESHAH

2.3. "ol A& JA A a3 B}

AlE HHo| FAE 79 A& HoleBEY AH5E ERlst] sk /\]‘1% 1.5mle] CPW= 33] &
Al 5thod ‘—/\01'71] B2 B9 A& AAT F, 2mle] CPW7F 019+ 15ml conical tubeZ &%
o 1%, 1& 3¢ vortexings 35t 187 40kHz= 220} xmo}oﬂu} N AR o< 3
A5F 5 5% tryptic soy blood agar plate® &4 =L Platess= 37°C @7] vig7|oA 72A417F
HiFE &, colony-forming units (CFUs)E AF&Esto] Hlo|edF9] & A4S SRlstit

CREY FA&aE 7] Yol 79 B9t 24A17F 7H4 02 shutter speed of 1/45 s, aperture



of 7.2, and 1SO speed of 1,6002] 2704 AJ® E@e] QLF-D o|ux& &43lAc}t. &g olu]
A& Image ] T2 (Java 1.8.0_112 National Institute of Health, USA)& ©]-835tc] R
(R/G) ratioS EA5}ct.

2.4. SAEA

HE BAEAHL Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM Co.,
Armonk, NY, USA)o]-&sto] 35131 0.059] FoEs A&t CRE 9] HiO|EE 34
AA axs AASH] fste] 24 29 F yHS 9 R/G ratio ol tiote] LA BANEAS 9
SHRAL, AR AAHCE Tukey 7I'HE ©]-&3Hitt.

3. ARzY Y D

79 Bt ASAIZ vo]l ™ ES] F BHFTE LogioCFU/mLE $H4tste] ERIst 23, Sdt=<l
DWoll B]s] CRE 1, CRE 2 ¥ 0.1% CHX FAHZZY LogioCFU/mLE 22 13.6%, 13.3%, 7.7%
Z43HATHIX0.05, Fig. 1). B4HE & 79 Aol R/G ratio= DW ZolA 7H ¥%tow=, CRE 13
CRE 29] R/G ratio®t 393t zto]7} I3t 53] CRE 19 A% Ho|TE FA 4YU FHE DW &
7 §oJ5t AJolE HYOom CRE 2% Ho|eIE FA 79 o] DW 2T {93t 2ol BTt
(/X0.05, Fig. 2). ol¥l A= ARA A4 79olzt= AgHE 717t 59 CREQ] Hio|eIFE 34
oA &S HrIstg7] YEo] YAHos §a3 CHX %29 o4 F7|18 ANT 4 d= & Y4t
A7t 9ad Aoz AtgHch

n9ru

Total bacteria
1&' a
g I [ 15
"'E' b b E -0-DW
s 8 I Qo ~-CRE1
& = . -4~CRE 2
= 7. & CHX
¥
6 4
0.5
B Y v 1 2 3 4 5 6 7
DW CRE1 CRE2 0.1% CHX Day
Fig. 1. Inhibitory effects of different Fig. 2. Changes in Red/Green ratio of dental biofilm
treatment  groups on 7-day-old grown with different treatment groups
mature dental biofilm (P<0.05). according to the maturation time.
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AL CHX7F A44 0= &%= CREE 0.1% CHX 14U o] Hg] aztxom
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Bot et B 02 AT S glg Aol Az

Full name: Z&g
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MOl DIEE, OfFE, TGO, X, &8k

1. M2
RS O AR Aolde wEAA A4AUFS FAT 4 Atk Aok vhmee el 73
A 8 314 Eaol et oA et 4 gonE, Aok A Fag neiAgolt. ek A

e 2ol Aok vt JRE AT BRI Uk @A FIABEFLNA P Hore] ot
BE 24 Ee B9 AT ke ek wasich e, Aoke] 4rjael nrEg gYsos
HEH S Sl DEE Bidel AURLE Sel Hes ANE 24 ABE S o A

Ol

r&"
it

¥ G %S FHY 5 Yt AZE 0l§d & YUk ol A7 BHL A 9 A5 v
v v, WA 4 AE AhuE BPEE A Aol

2.1. A3 AF9 F4]
Algol T = XF FoA AvkA] B, ARIA, EPols X G52 gsto] 9719 A
kS o2 Aot ATHTable 1).
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Table 1. The characteristics of Toothpastes used in this study
Commercial name Abrasive Manufacturing company  Country

AZHE o QM ZE/Z20|EG0 NS A @ 2dA= CHet2l=
MALCIOIS |2 CIEFEFQIAIR| 7} Neocosmed Co.,Ltd, =
HIZE2|=2080A IHUXMER I HISELYA 2|7} & oHd CHtRl=
HC|ot X4 22|X|E HIZEY 2|7t @ OfZ 2 HAIH CHtRl=
2| QIHH|E|H HO{EHAE Btz @ LCMEAY Chetal=
& Q|2 FR0MEALE/QIMFALEFSE @ FHUE CHetll=
S0 WA[H FHH|E| T=EM QlitpAZtEa3slE Colgate-Palmolive Co.,Ltd, =
FHOA AZOIAN Z20|E4 O|MstA/QbZE QA0 CHetRl=
FM280{EAEX|OFD| X B20|=Y Ozt QAHITIOL thetal=

2.2. Z|¢F vty

8mm A9 £ ot2
o}
H

Machine©l| 25 &,

2.3. 4EE 0|83t of3¥
x|oF vlR % 7ho] WrIE 98] E Ao UV-Vis Spectrophotometers o]-&
ntE(AgFA)E ofad AH9] FFEE
ZHsHA £ 4= Stk o] W BYx WrkE e, ota Y AlHe HHS
3 5 OA" olu]x] BAL Ed) ufr(ATHR]) A2 FARH iy Hekskeld

=2 04 A 5
X—]EZ__‘E-_ m}e
A(x1000 22 &

ovf, £y zre] FAYL Bkt

2.4. 34 &4

o ol3d AW FWE U X9 o|u]x| gray value?] Xfol:=
oju|z] A Ay} 7He] ATEAE Alskaitt.

A5AAS At SR}

25.0 (IBM Co., Armonk, NY, USA) 2732 o]&5} T},

4RZAN A& 7
o

SHUAE HE

5339} gray valuew Xo|&

=]
A

2745t5ct.

4 et A&LE V-8 Cross Brushing
AE ol&sto] Zt AlHo| 7= A& o] 200 go] HEE 2SI

w2 7\Ae] gt Aol A& B

=
SAEA

om(X0.05), F F¥==
thHr=0.948, /0.001). U}EFJ} W ge 8o

&7 stk 2t 49

AllaThel

r-Ll

sto] A EHO.
of WHe olaY Amel vt

H3gdn|

A A X EAHL A 9} Bonferroni
5.2 IBM SPSS Statistics
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dvl=glon, $7F IFL 2080, Wltieh 2ACIE, bY ¥ IFL RAlS, dele, oheueliz 1}
EFETHTable 2).
Table 2. Optical density and gray value of abraded acrylic specimen by toothpaste
Optical density Gray value
=Y
Mean(n=7) SD Mean(n=21) SD
QIE|ZatT] 0.0530° 0.0048 7.26° 1.86
2|2 0.0139° 0.0026 2.31° 0.76
FMIS 0.0080° 0.0029 1.79° 0.8
Z0|E 0.0032¢ 0.0007 0.85° 0.37
L [[shly 0.0030% 0.0009 0.72¢ 0.42
2080 0.0023% 0.0007 0.57¢ 0.37
NEL 1= 0.0015% 0.0005 0.34° 0.33
FH28 0.0010% 0.0004 0.36° 0.21
MALHRI 0.0007% 0.0006 0.31° 0.16
control 0.0000° 0.0004 0.28° 0.14

- Analysis was conducted by one way ANOVA.
- cdegame letters denote there are no significant difference between groups by bonferroni test (X0.05).

4, 1nE

= ejoll A wid /\1

AF & AvHAlS) F7, AT, T o2 AWAETe] AAET
2%t A Al JJFE] 2 gord

Rg Zk= A|oF AEo] Sasttt. ShA|E,

3tal At} H]go] <71 WZoll, 71 AFEe v R wle
ke SR 74 %Eﬂoﬂ St AF Aol HA7E AR,

ol AFE F3f Akt o™ AlHE B8 FHE BUF P2
ot AA, 71E H*‘?ZH Jord Al A= 3 4 Aue |
Ut Arot fH= jiTgP} Issith BA), e 3143 7
o mRES HA AT 5 ook AA, 8 g 4 uE &
dAgve] BESP} 7hs st

IoF %

e X|oRe] SR vh chopshe, Ao}
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T

o]

9 Quhd] 4R ES A|Zztolth

% o} nhme] g g9lot.

A o],
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V-Vis Spectrophotometerg °]-&3t 7Fdsiil
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Full name: H&3}
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MOl YR0L, TYHT, AP, X094, Usiz

Ao EA F w64 mEte] A7, WA A7 7127t He wolth. XoleAle dgolrt
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g Fo Pue 35 19 ol A
of R TAANL AHA 3-1209 7712 ANE PRF e Awsky Uk Teht @4 Fhot 3
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[

-AAof, AHH A of, sEA|oL,
A AEA RS gRlste 394
FEREAETAHEH, FEAA, 20180l
et 111224, AAdez Ex13 dddAtel wat S| AR dial(@ZAA), #4124

A
A EAEAL SAS Enterprise guide 7.1 TZI(SAS Institute Inc., Cary, NC, USA)
< o]&oltt. EAZAuo wat d3 Jfol +AER 719 BEAFEE mnotoly, ol EYd 4 Qe

w
0 —

A% U A Q8717
ft AL AP
An a5 22z
T H2 YD agun - i:wr - Az T2
= oo o

1%} 742 0 - - - YEY JE ME A-ehY -
21t 7Kg O of - - ZNY JIE M% 917K -
3% 1874 O O O O Z¥YIE N5 18248 A5 18207
474 30742 o - - - YEY J1E 4% 30-367H% -
5} a2h O O O O ZuNYIE N5 240k 4% 42-53%4
631 54742 O O O O ZuYIE N5 5460 A5 54-5574
7xt 66712 O - - - B JIE M= 66-7171E -

3.2. Y7ot FAHA A7E FFot AokA A R A FF

3.2.1. FHot AR AZIE A 24, $4E7to] digt 8 Adt

2014-20184 FfroF +4AA B0 w2, 18-29, 42-53, 54-6571¥ F-Fot x|ot4] FHES
¥2} 14.0, 42.0, 43.7%, A1-™H 29X Aok& 4.8, 19.1, 23.1%, FEX|oM& 1.1, 15.7, 29.7%, %
Aok 31.7(42-5370€), 31.4(54-6571)%, 348 NAL_TH &2 15.6, 21.6, 20.3%°]
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A& 12.3, 32.3, 36.7%, Z719-A1R1A& 3.9, 9.7, 15.3%CI0th. SFHH2 18-29, 42-53, 54-6574
4 FHot 2 A 39.1, 23.6, 21.1%, BB 4.1, 3.7, 5.4%, F9 42.8, 30.7, 29.8%, A= T8
14.0, 42.0, 43.7%, A5 HIL § S4EE T SFURA] &2 9.0, 43.1, 50.4%°] 1.

3.2.2. A% A70] B2 HokeA] A AANYE F4AE W o]
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HEe AFsAL, 01%"1 3131713:% ol-gst gHdt d5He| AWAlTEE AA, BHAE o83 ngH

AR & J—Pﬁoﬂ% lﬁ ]é(Nupro prophylaxis medium paste; Dentsply Sirona, York,
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AxAo] g2 g FOSIGTE. AT A= A& WEnAgtow nE AAEQIN, I siEeHE
TRAOEL & A=A ARES FQsHA] sl

AFRLAIA(Scotchbond Universal Etchant 35%; 3M ESPE, St.Paul, MN, USA)9] H-&2 15%
ojFojFom olF A W ARSI FEZS WA St HEI AYE FAT A FAEH IS
upal AT (ClmproTM Sealant; 3M ESPE, St.Paul, MN, USA)E TZ=Xst1 I53H5lct. o]
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1) Ahovuo-Saloranta, Anneli et al. “Pit and fissure sealants for preventing dental decay in
permanent teeth.” The Cochrane database of systematic reviews vol. 7,7 CD001830. 31
Jul. 2017, doi:10.1002/14651858.CD001830.pub5
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Table 1. Results of a pre—, post— score of the oral health knowledge by regions

classification subjects pre—score  post-score  knowledge improvement rate = A-value
Seoul city 40 86.3 89.3 3.5 0.0213*
Gangdong-gu 7 87.1 84.3 -3.3 0.1723
Gwanak-gu 2 85.0 85.0 0.0 -
Dobong-gu 6 81.7 90.0 10.2 0.0925
Dongdaemun-gu 4 90.0 90.0 0.0 1.0000
Seodaemun-gu 1 80.0 90.0 12.5 -
Yangcheon—gu 8 83.8 91.3 9.0 0.0199*
Yeongdeungpo-gu 3 86.7 90.0 3.8 0.6666
Jungnang-gu. 9 90.0 91.1 1.2 0.5942
P 0.05.
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Relationship between sucrose concentration and a multi—-species biofilm
formation

Jian-Na Cail. Jae-Gyu Jeon™’
! Department of Preventive Dentistry, School of Dentistry, Jeonbuk National University

Keywords: dental caries, microbial homeostasis, multispecies biofilm, sucrose

1. Introduction

Dental caries is a diet-biofilm dependent disease, which related to an imbalance on
microbial composition of biofilms that occurs under frequent exposure to dietary
carbohydrates'. Previous studies have demonstrated that high challenge of sucrose
exposure can increase the competiveness of mutans streptococci and lactobacilli, which
will shift the biofilm to a more cariogenic one® Therefore, the aim of this study was to
evaluate the relationship between sucrose concentration and bacteria proportion in a

multi-species biofilm model.

2. Methods

Streptococcus mutans (S. mutans), Streptococcus oralis (S oralis), and Actinomyces
naeslundii (A. naeslundii) were chose to form a multi-species biofilm. With this biofilm
model, different concentration (0-40%) of sucrose was introduced to the multi-species
biofilm 3 times per day (30 min per time) to simulate a human meal pattern. After 7 times
sucrose exposure, the biofilms were analyzed by microbiological, biochemical, fluorescence

in situ hybridization (FISH) and confocal laser scanning microscopy (CLSM) methods.

3. Results

The results showed that increasing sucrose level increased CFU count of S mutans up to

a certain concentration (5% sucrose), after which the number of S mutans slightly
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decreased, but the CFU counts of 8 oralis and A. naeslundii continually decreased with
sucrose concentration increase, especially, from 5% sucrose, the reduction was significant,
and S mutans became the dominant species in the biofilms. Furthermore, the acid
production ability of the multispecies biofilm gradually increased and slightly decreased

with sucrose concentration increased, and the turning concentration was 5%.

4. Conclusions

The findings suggest that increasing sucrose level could increase the competitiveness of
S. mutans in the multispecies biofilm, which may shift the biofilm to a more cariogenic

one, and 5% sucrose formed a most cariogenic biofilm in this study.

References

1) Marsh PD. Controlling the oral biofilm with antimicrobials. / Dent 2010;38(Suppl
1):S11-S15.

2) Marsh PD. Dental plaque as a biofilm and a microbial community-implications for
health and disease. BMC Oral Health 2006;6(Suppl 1):S14.
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FAS-19(F2H19)+= Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2)
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(30.9%), &7 11%8(10.6%)= gEol mE Aol7k AATK(P,=0.002). 33 & o3FF B A&
< IZ2YH19 7 Ay vlastel Friet EH”XV} 2679(9.1%)°1% 29, 7 Bt AdES 207
(7.0%), 3t Bt A7 AEEL 7HQ2.5%) 2 A A2 3%8(1.1%)°] S7FtAH(Table 1).

Table 1. Changes in oral symptoms and oral health behavior after COVID-19
(Unit: N (%))

g Gender
Variables Total Male Femnale P
Oral symptoms

Tooth clenching 0.002
Increased 8 (17.6) 11 (10.6) 17 (30.9)
Similar 115 (72.3) 79 (76.0) 36 (65.5)
Decreased 16 (10.1) 14 (13.5) 2 (3.6)

Jaw pain 0.208
Increased 16 (14.2) 10 (13.2) 6 (16.2)
Similar 86 (76.1) 56 (73.7) 30 (81.1)
Decreased 11 (9.7) 10 (13.2) 1(2.7)

Jaw sound 0.080
Increased 21 (15.9) 11 (12.5) 10 (22.7)
Similar 95 (72.0) 63 (71.6) 32 (72.7)
Decreased 16 (12.1) 14 (15.9) 2 (4.5)

Gingival bleeding 0.455
Increased 3 (3.0 3 (4.3) 0 (0.0
Similar 83 (82.2) 56 (80.0) 27 (87.1)
Decreased 15 (14.9) 11 (15.7) 4 (12.9)

Halitosis 0.182
Increased 22 (15.0) 1 (11.2) 11 (22.4)
Similar 113 (76.9) 78 (79.6) 35 (71.4)
Decreased 12 (8.2 9 (9.2 3 (6.1)

Oral health behavior

Tooth brush (daily)
Increased 26 ( 9.1) 19 (10.3) 7 (7.0 0.274
Similar 248 (87.0) 161 (87.0) 87 (87.0)
Decreased 11 ( 3.9) 5(2.7) 6 (6.0

Dental floss (daily)
Increased 20 ( 7.0 13 (7.0) 7 (7.0 0.155
Similar 263 (92.3) 172 (93.0) 91 (91.0)
Decreased 2 (0.7) 0 ( 0.0) 2 (2.0

Interdental brush (daily)
Increased 7 (25) 4 (2.2 3 (3.0 0.663
Similar 278 (97.5) 181 (97.8) 97 (97.0)
Decreased - - -

Chewing gum (daily)
Increased 3(1.1) 2 (1.1 1 (1.0 0.464
Similar 275 (96.5) 180 (97.3) 95 (95.0)
Decreased 7 (2.5) 3 (1.6) 4 ( 4.0)

"P-value by x° test.
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1) Ministry of health and welfare. Coronavirus Disease-19, Republic of Korea. About
COVID-19 [Internet]. [cited 2021 Mar 2]. Available from: http://ncov.mohw.go.kr.

2) World Health Organization & United Nations Children's Fund (UNICEF). Advice on the
use of masks for children in the community in the context of COVID-19: annex to
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[2020 August 21]. Available from: https://apps.who.int/iris/handle/10665/333919.

3) Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schiinemann HJ. COVID-19 systematic
urgent review group effort (SURGE) study authors. Physical distancing, face masks,
and eye protection to prevent person-to-person transmission of SARS-CoV-2 and
COVID-19: a systematic review and meta-analysis. Zancer 2020;395:1973-1987.
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Table 1. Toothpastes used for enamel repair test

Sample No. Active Ingredients
1 0.22% NaF (1,000 ppm F), 2% Tetrasodium Pyrophosphate (TSPP)
0.32% NaF (1,450 ppm F7), 2% TSPP
0.32% NaF (1,450 ppm F), 3.87% Zinc Stearate (4,000 ppm ZnZ")
0.32% NaF (1,450 ppm F), 2% TSPP, 3.87% Zinc Stearate (4,000 ppm ZnZ")
0.22% NaF (1,000 ppm F), 2% TSPP, 3.87% Zinc Stearate (4,000 ppm ZnZ")
0.32% NaF (1,450 ppm F), 2% TSPP, 0.48% Zinc Stearate (500 ppm ZnZ")
7* 0.24% NaF (1,100 ppm F), 2% TSPP, 0.79% Zinc Phosphate (4,000 ppm Zn%")

*Sample 7. Colgate Enamel Health Whitening Toothpaste.

D o1 woN

3. A7z
oubde] ER wlA] A7t BB $2L o AL B AL,
outdl AL = (X% Ael F VHN - 4 43 5 VHN) / (27] VHN - 452 5 VHN) * 100

Aote] §EAo] hE ojuu AYEL ofd Table 29 L9k

Table 2. Effect of enamel repair by repeated treatment with toothpastes

Sample No. Percentage of Enamel Repair (%)
1 12.54 + 3.63
2 20.25 + 6.25
3 34.88 + 5.14
4 5414 + 5.30
5 51.71 £ 2.60
6 54.66 + 5.21
7 53.90 + 7.36

ol
rr

E4 1,000 ppm} TSPPE FAHEOCE sh= Uil EAXKAE | &

2o oJsff oFatH obde] EH HETF 12.54% &S, E4A 1,450 ppmi}t TSPPE FAHECE
St IEA XHHE 2)9 AF oud 1H HAX7} 2 =

ofutdl AgE& 5ol UEtdth  TSPP WAl ofdES Tt XeKAHAE 3)9] Af oud A=t
34.88% 3EEYoH, It EAAKAZ D Bt FAAY FAAL Qe FElE ouE A4
£°] 5ot tHStudent’s t-test, /X0.05). TSPPS} ofAHo] 49} 3 T8 A HAL 4] B
Aut EAAF(AE 1) 9 IEA XKAE 2)F Husto] SAFORE {FX Y= o= outd A
Ago] A A5ttt 1,450 ppme| 13O EAVF obd 1,000 ppm2] 48 T2V EF 9
) a3t ARAE 5)2 kst oudS 51.71% IEAIFHOH, o] dut EAXHAR
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F710] oiyHete &4 o], TSPP, ofl¥e] BF oi=o] JAvtd Fou|st oud Age 452
e 4 Aot F7H=, oA o R ARGH AHoFA oo FFE AR 3, 4 tiu] 8u] HAAIX A
(HE 6)9 oiurd A2 54.66%01 0. THAl T3, ofd o] 29| &S 500 ppm2E Aol
wd A 23t adE fAEAY. FAUERLeR AR EA0IE ojutd dA SlolEY oA
732 53.90%2 ol APE&e UEHen, ol AT Al AREE 4, 5, 60)F T T
Iot. olutd A AFCAR 4, 5, 6, 7)9] A SRR A3 It WP =S 50% oY A
A A9eH, ol gt EAXEE DI vlwsto] 48 o 9t ofiubd A Fdfolot.

N

]

(A

=

rhlé 2
HN

]

22 Zot9] 4t AFAE EoEThH=s AHdol I dEA Utk 2ol &
o] AF A3 A3t fl%— Jol ojdd &3¢ B ovbd A A7F =L QU ofd o]
| 9] hydroxyapatite 2% F+xof ApHo =z 7&6“'5]-01 ofufd RS EelEth=

AtAlo] oz ﬁ:r"'éa ol HeAL Aok AA Aol w9 RS ovhE A4 1]—1:
(Colgate Enamel Health *|9F, Crest Gum & Enamel Repair X]o“)*‘l 24 0|27} old¥E &
3t951a o, dut BEAXeF ty] 43t ojud A 83 AFSt Yt B AoA= X]g]!:
2 o2, MEQMIER, otdHol AF FAlo] o5 ofsld ¥ #H FLE RAHo=w
4 4 A gkt 59] oA 7 anpFo|lon, AAE ofdde U6t |
TAFCE Fott 0 & oyl A &7t Adsstleh. £49 ofye}, HERIMUERS] 71 E3E
Oﬂur‘?i;1 ZH*@ BHE =9 FAHHE 3, 4), 1 BI+= SAZLE FTE £F0]AtH(X0.05). oW
EAUEE, o9 2T R Z|ofo] oFte oudE aA o AAPA]

2 5 ULS FYAYOT, 0|9 L ol Ay Aoke] ALgE B Ut BAAG o] 25
o

HHE lr>

-

OrIJL4
[

ééml

e
i
o
:?é
e
>
EL
;

o A1) o3 kabEl 5L AT ok, A A Aok W A8 B I
4 4 AU ek B, AZUNIES, oAl 2T 50 D A9 A 5
er5Hd ool 0% ol 5% &+ ALE AL

Full name: Jong Hyun Lim
Contact number: +82-2-6980-1381
e—mail: jonghyun16@Ighnh.com
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1. M2

SRS W F A7 Bevt Bed agedason AT wustel Ausne ek 84
24 5 ol 8919 AGOoR WS Seuet WYY AmHE Bl S5k A0l H2
SRS 240749 FEAQ SHAAN 4T DY ATA) g Be A7S0] Busy ok
oleist AYAT Ane Fo WU 7 AT A @ LB NFAY, Moo BAYS
&Rk oMAE A% Aol B TATT Kob4)
A,

e
iy
fu
lo
i
p
;o
=2
=)
<t
2
4

SRR 24U, AR g3t Gl AR
BEW, TAVYSY 59 ol 29l0) wet ol ek 4 Arke W uefste] wyEs 7
A%, AotyA 2 BAX O] BAY A7 Bao] Uk wehd X ATo|HE MFUF L Ho}
403t BElo] Irty HUE WHATS APl F - FUS 4T Y BHIT 39 AANE
of%, WAAR 5ol W2 oy, RANES Ao % BAYS Yopn A} st

2. A4y R UE

2.1 A7

o] d4= HAEAR FHoE APH AHTYERY FAUALYYERAHThe seventh Korea
National Health and Nutrition Examination Survey, KNHANES) Al 77] QAAIZE o] &35}t
Al 771(2016-2018)= "id A= 19270 REZANE FE519] 4,416712] T 1A] o4 7+ AA
E AR 1-12€7H4] 485Xt RARE Aldgstelon 29, 4, =4a 59 A4 9 = 7H+
T2 WdolA ALttt 2 AFE Qo) AHES YAIRIES AL HolE fE BES 16,489
ojglor, 11 F 40A v thAFRF 6,954 ALste] 9,535%8(014 5,434%, H 4,1019)= 2F
AR A4S
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2.2 A9y

W4E dvbd S5 FAABEYE, e, Aok, RExRR At duty E49
AY2 40-49A4], 50-50A1, 60-69A], 704 oldoz WEslsldon, wgAste 1EY, o|AAE
% ¥5% 4234 B 345, 2REY BE FoiEs BE9, 2035, 9, A4EE, 925
o2 MAstATE XoPFAS A FthFAE ALl 28712 R|otE Aoz AAlR] W= 07, 1-57,
6-1071, 1170 ooz siglod RAXRE wP47IEelA, $oA, JEdER At

THgAgke] H9 Aty EA L AG e o 2 thdAS I AR R Afo], whHdAg
27 AR w2 oA BAX R Ato|S BASIL.

23 By
ATFiAe] dubd EAS EQ

o RHgARe] Zpo|, g Ag ‘I}% oM 34

Skinh. Ao 9 HEX = v|R|= 0363"% a5

Dummy HE4E 83 53 ARAY 2 AE IAENS
BAESES —r]ffH SPSS (Statistical Packages for Social

USAE &8sk, FolFsE 5% 7IE2® A4 94 01
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30,
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3. G9FW Y M

SAse] £ % AXRY Ave theat 2ok o4Ol N AES, TRAY KX Fohea
Y, TS, YYUIT, $859) Aol PRI R AL NAY, HEF, YT wE
4%, Feo) §o] Rtk WHEE A4 At o4 A9 nEYT ALY, dAe] A9 4
AN EE GAZO A4 A=rt 9IS A vebhct

>
o,
o
1
=)

AR d¥e o5 2o gAo] AR Aopdde] =4 YEeH EEX RS
%

¢ 7RIS SR A, FARAE AAAolA =A UERdT Aot A 1874871
YA, TR, FARTE FAONM A UEeY st Fo5HA] YRl AESHEE Aot B
= "ACIA Al A UERT

A wE Ao Aol vt At A2 A8, HES, A8 Ee EHS, =
4 EeRUEL BEY, 18, Gk, FEF R4 A 6-1070, 1171 ool frolstAl &t
A2 L8Y, HEF, A2 e AT, 9T Bk 8 Al AAA 6-1071, 1171 o1l &
A UERT. B3 o2 HES, TBEG Ee FUEL BEY, THsS QARE Al 9482 o
ALES AR Al A7 B4 UEger, o4y 3 BF RS e | FARE A
5 370 o] w AR 1171 ool FstAl Edth

1 [elNe)
A, FAOAE HMEF 99 A ASUES Yol B o4 AWF A RUt B Yo 194
BN BEE WA A, F2XE FIAAE HEF BANR A, St FoAE A2



Ee gdS A= Al 7P =7 e

H449 B A ARG 2adAE S, FYAE HES 8 Al B4, st 1
ARA7VEA e AEBN Ee AT 99 A, FAYAE HEFTAA, XL IHESAA =4 U
EReTh 92 AEDEE Attet BT o AEES 1 Al sl w0kt T Aot XAV
A& 1EU? 25 FAAE Al =4 b

T o HEoA SRIFAEA g G710 ] dde A% AR EEEHe] 9.4
< JESHA. RS AFAE, Ao ddAgol w2 F - AES ¥ USES A dAAE
o B dgor AojFrE +FEA J A& 1w, AT olEE #E =] AR F

o7} WQs o7 AlgH}
°l Ao Aoz THIASY fFHT PR ofFo] wE XoPdA, BAHXEY /g0 o

3 GHATE B AvA AN Lurste] Feisk ek Aolch webAl FF AT AL R
o B4 o Wus Ty, FARAE BT AN T4, FAAEe] Ut Jes Bare

Aske F0 2 o AT ST AN, L) o] mE AoAs BA
29] Jo|g AT 4 YUtk WHATo| W4T tre] AU HPsH, P A S4

A B! L Hobgd, BAXRS] Zo] ES BAT 4 YUTE. FF ATNAE
gAY hepet B4 Tefsle] SRS 2RUE, TR BANY TAHA WP AN >

1) Lee JH. Relationship between Compliance of Self-Management Health Program and
Patient Outcomes for Patients with Multiple Chronic Diseases[Master's thesis]. Seoul:
Seoul National University;2019 [Korean].

2) Kim CS, Choi YK. Survey of Adults’ Perceptions of the Association between Chronic
Diseases and Oral Health. J Dent Hyg Sci 2017;17:12-19.

3) Bahekar AA, Singh S, Saha S, Molnar J, Arora R. The prevalence and incidence of
coronary heart diseaseis significantly increased in periodontitis: A meta-analysis. Am
Heart J 2007;154:830-837.

4) AR [Internet].[cited 2020 Jul 19] https://dailydental.co.kr/news/article.html?no=111953.
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B 13 Zo] T AA] 27HA] F&L ol&sto] =g B7F Ade sF5HAH
B 1. 5E+SE 8/t e A&
= 4 Z0| 4 =M o=t TiAE A2 H|22
= %l& Z2|0tME 37 mm 3.6 mm 73 mm 14° d=H
dgl AlE ELN S 78 mm 3.6 mm 121 mm Hug

HZ 10 N Load Cell, 50 mm/min X2 10mm £+ u WAsl= 3o 37|58 =435}
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H 29 Zo] Y W= AR thE AERE AHESto] WAl AA E @54 57 AdE 9%
St
H 2. XHMDUMAY HIt Y S
7 S5 2 53 Bl
3% 1 STy STyl 6 Mils -
As 2 OME %z 0|M|2 6 Mils E|O]mHZ0[ 6~8 mm
Az 3 oprst E2l 210l K& 288 g2y 6 Mils HO|HZO0| 2~3 mm
Ol ZA AN FE-2 o2 P (Nissin Dental, Japan)Q] o} BES 2HA]7]7] Y] Z2 o]
10% 75313-_ 2 771‘4101 dGet FAQ 22U flste] LASHA QE 9 o7t fAHE 2354

T Ax7)o0A A Axe & ARgSIiTh 1E| 1 A& ARy 2
o7 fAsto] AEE FAHA it @A skl 2E AE

S Folow 7 AlFnitt +H%d 1524 AAISY. ASAHAAEE AA A3 WAL ITPlus
microscope (SOMETECH, Korea)*‘%' o]-gsto] S5t

g4 B7t= A& stiffnessg SAoks WHS ol&sto] Pt AER 5587}
£ o]&sto] 7} APAE B Fo2RY K £0]|9 1/3 AFojA A&H AP (NS 54
SFAE. 150 mm/min® Test speed £7C0ZE A3 Z3Ps}rt.

B 3. "t &Y =58 vl
(SH2L:N)
= & A A& -value
Forcak 18.6+0.36 - _
Finax 15.6+0.25 2.58+0.04 0.026*

S=rE B2k 23 A9 A 5U AR B2 RSl o o) of dhe Hl=r2de B
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3.2. AW A9 AAY B

4. 7t NEE XTMZLMASH Bl

FH

(HRI:mm?) HAHEHH

2o Quisr £3 J20Iy g DM2 3z At Bz
Z XA 169.33+11.59 140.33+9.29* 165.01+11.79*
x|2¢ist 14.67+3.51 11.33+4.16 3.62+1.40"

Xzt 41.87+7.30 32.97+5 55* 23.92+3.87*

APAA AFme AAY Boh An A9 Bt P Y Tekeld S&o] nAm Hhu] 1.29,
Aeqst Hole dutm A& fu] 479 B AA TS Uehielch Azt B9l vAE A o)

134, AREE & oiv] 1.8¥) &2 AA &35 YerH U

3.3. 294 37

H 5 %2 HOIH OMZ, UBOIMZo B2 Hlw

Ed JzeIg D2 Xz Atz 3

A&
245.33+2.1 195.67+7.8% 291.67+10.21°

pot
T3

oy

09

Values are determined by t-test, *X0.001, T/&0.05.
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AEAEZ 7he Y ol AR dAE 3 sSI=F590] oF 260g2.=2, 28 - HHAg W] wet
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AEAA ezt AAY 7t 23§ AW AR o] 128, A2AsH FHe GREE o]
e vAR A& div] 1389, IRt
go] E2 ANE AEH A A H A2EF ARl w2 vAR &S] AHE BF de A
ZAsHAT. ol= Aote] UAA Z=oll & LAEY, B Z9] 70| URLe} AR I sE0=
F2 5 AFEY AEe A0 e 94 IRIGUIAIRS] SA0A 7]Q1% Aos waEn
gy grtolM e 2 A9 AR A& o] 25% o il GRHE & div] 19% o WA et
o, ol 84 JERlge] mhE AR} nNRe] St P K FAfof 7|t Ao wohEn:
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[o 4
e
>

of¥l oAM= ek A& Y
& EY 9 JeRIguNRE Hgsto] FAYY
Cl Hog 5ot N Ao,

&2 AgAA He &

L
AW} £eS st webd B oy 3e
£3] Q% WA % A4uY BAEY meIAAY Eeo] B Ao ek

Full name: XS
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Barriers to the utilization of dental services among foreign university
students

Nzeyimana Clemence, Keun-Bae Song
Department of Preventive Dentistry, School of Dentistry, Kyungpook National University

Keywords: barriers, dental services, foreign university students, utilization

1. Background

Korea has increased its international competitiveness by meeting the global standards of
education. Therefore, Korea continues to attract foreigners due to economic development
and globalization, and it has become a study destination for many international students.
Even though improvement in use of dental services has been achieved in developed
country like Korea, Foreigners living in Korea are not receiving dental treatment in a
timely manner despite the need for dental treatment due to various oral health problems.
The purpose of this study was to identify various factors that interfere with regular use of

dental services by foreign university students.

2. Methods

This study was conducted to investigate the barriers to the utilization of dental services
among foreign students from 5 selected Korean universities located in Daegu city, Daegu
University, Daegu catholic university, Keimyung University and Kyungpook national
university. A questionnaire with 55 questions was developed and Information on
demographic characteristics, oral hygiene behavior and dental service use, barriers to the
utilization of dental services were investigated, and oral health-related quality of life was
evaluated using the oral health impact profile-14 (OHIP-14). Data was analyzed using IBM
SPSS Statistics for Windows Software, version 25 (IBM Co. Armonk, NY, USA).
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3. Results

Out of 419 participants, 45.1% were female and 54.9% were male. Majority were from
Asia (52.9%) and Africa (41.7%). Only 30.5% of foreign students have visited Dentist in
Korea. Students who visit the dentist on a regular basis have a lower prevalence of
bleeding gums and hard deposits (calculus). Language barrier, dental fear and anxiety,
financial condition, low knowledge and lack of interest in oral health statistically predict
dental service use (/0.05). However, this association was not found between time and
dental visit (2=0.480). The overall OHIP-14 scores, functional limitation, psychological
discomfort, and handicap scores showed significant associations with dental service

utilization among foreign university students (/X0.05).

Table 1. Oral hygiene behavior and utilization of dental services (n=419).

Dental visit
Variables Yes (%) No (%) VG P-value
128 (30.5) 291 (69.5)
Brushing frequency
Once daily 34 (26.5) 116 (39.8) 46.191 0.001
Twice daily 51 (39.8) 153 (52.5)
More than twice daily 43 (33.5) 22 (7.5)
Cleaning oral hygiene aids
Yes 101 (78.9) 85 (29.2) 88.941 0.001
No 27 (21.0) 206 (70.7)
Gum bleeding
Yes 44 (34.3) 189 (64.9) 36.292 0.037
No 80 (62.5) 91 (31.2)
Don’t Know 4 (3.1) 11 (3.7)
Presence of hard deposit
Yes 41 (32.0) 145 (49.8) 11.873 0.003
No 76 (59.3) 123 (42.2)
Don’t Know 11 (8.5) 23 (7.9)
Presence of trouble or discomfort in mouth
Yes 47 (36.8) 162 (55.6) 13.125 0.001
No 80 (62.5) 126 (43.2)
Don’t Know 1(0.7) 3 (1.0)

*P-value determined by Chi-square test, and Fischer's exact test.
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Table 2. Regression analysis of barriers associated with the utilization of dental services among
foreign university students

Model B SE B t Sig. 95% Cl

1 (Constant) 1127 076 - 14791 .000* 977 1.277
Language barrier -.017 .009 =128 -1973  .049* -.035 .000
Time .009 012 .037 707 480 -.015 032
Dental fear and anxiety -.018 .007 =142 -2534  012* -.031 -.004
Financial condition 033 .007 300 4,691 .000* 019 047
Low knowledge and lack of interest 041 .008 346 5.088 .000% 025 .057

F=21.366 R?=0.206 Adj R’=0.196

*by multiple regression analysis.

B=Regression coefficient, SE=Standard error of the regression coefficient, Cl=Confidence interval, */&X0.05.

Table 3. OHIP-14 domain and utilization of dental services

Model B SE B t Sig. 95%Cl

1 (Constant) 1.652 .053 - 29.120 .000* 1.448 1.657
Functional limitation .060 .01 .346 5.490 .000* .039 .082
Physical pain -.002 .014 -.012 -.164 .869 -.030 .026
Psychological discomfort .034 .016 .163 2.083 .038* -.002 .067
Physical disability .027 .019 114 1.421 .156 -.010 .063
Psychological disability -.041 .025 -.168 -1.689 .092 -.0.90 .007
Social disability -.017 .026 -.061 -.639 .b23 -.068 .035
Handicap -.049 .023 -.187 -2.150 .032* -.094 .004

F=7.947 R%=0.119 Adj R?=0.104

*by multiple regression analysis.

B=Regression coefficient, SE=Standard error of the regression coefficient, Cl=Confidence interval, */&0.05.

4. Conclusions

Research findings indicate the need for oral health education of international students
on available dental services, and training dentists in effective communication, therefore,
oral health education and governmental support programs should be implemented to

improve foreign student’s dental care.
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0% Ve, ofdl ATOINE 4ReR0] AT gol Mg ¥9H CZ, AL, B A2 Huin)
AAER 7 ekt g2e] AR Hol7h Aok Hal] G Foe 7

ol ALY AL T W Ehele) AHEEI PBAEL HoPRAL woprt
QoA MeAEA Qo] EO] % o] g2 Tejste] Hoprae] Ty
e Aoz Amgh

4. A8
ol ATE APLE AL BAL Xob H4 WS o5 AT WP EA SHAWE 30
2 OEQH AT F 24 AR BUUAZES B oot 2 AUE AU

1) A¥LR 559 pHE FANRT2.41+£0.00)0.2 7FF Wkal, A+(2.58+0.03), B=(3. 11+o 01),
C(3.1140.01), SANF(7.57+£0.06) =& Yelton HAAEE pH 559 F<L FAH
Z3(0.70£0.00 ml), Bi+(3.33+£0.10 ml), A7(3.92+0.14 ml), C(16.33+0.41 rnl) o7
e, pH 7.09] A% Fddi£21.40+0.13 ml), B+(4.53+0.10 ml), Aw(5.17£0.19 ml),
C(20.73+0.63 ml) +°=& yehytth

2) =5 A A 7 A 307 Fo BUIANBEE H|WsIRS W FHAHRTE, AT, B, CoHolA
gt o7t AAN(X0.05), SRS G5t i} 17} AATHP0.05). 2+ 9 EHU|AA
TZHAVHN)  C#(-117.33+17.41)°] 7% XA, AT(-112.90+15.19), FAUZRTE
(-103.80+13.23), B(-90.82+24.60), %Agmiﬁ(—13.44i14.60) «o&2 Yyt FEd=R
o, AT, B, Co2 AR HIsH Fofgt Zo|7t YEE o m(/X0.05), ¥l A, B, C
TS FAHRTT FT Aok YAl Edth(P)0.05). &2 pH #t= UEhd Bid} CH9
HW Al A7 =2 CoF ARF4IETE id o s W& Bi HI Al {93k AolE UEry:
THX0.05).
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2) Kim JH. Inhibitory effect of pomegranate extract powder on periodontitis in rats
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3) Kim JE, Yun IG, Jeong SS, Chung KH, Choi CH. Inhibition of dental erosion through
addition of calcium to commercial plum beverages. / Korean Acad Oral Health
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Inhibitory effect of collagen peptide in a combinatorial treatment of
Lactobacillus rhamnosus on cariogenic properties of Streptococcus mutans

Hee-Young Jung, Ye Han, Jae-Gyu Jeon, Dongyeop Kim'

Department of Preventive Dentistry, School of Dentistry, Jeonbuk National University
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1. Introduction

Dental caries (tooth-decay) is caused by biofilm forming polymicrobial communities on
the teeth that leads to the onset of localized areas of enamel demineralization.
Streptococcus mutans, a cariogenic pathogen has long been considered as a microbial
etiology of dental caries. Current modalities concerning antimicrobial target is ineffective
and often failed by microbial exogenous matrix, acting as a protective barrier against
antibiotics and creating acidic milieu. Here, we hypothesized that antagonistic approach
using a prebiotic collagen peptide in a combination of probiotic Zactobacillus rhamnosus

can modulate the virulence potential of cariogenic biofilms.

2. Methods

We investigated the impact of food-derived collagen peptide on single S mutans and
dual S mutans-I. rhamnosus biofilms formation. The S mutans growth and antagonistic
action of Z..rhamnosus under presence or absence of collagen peptide were determined on
the agar-plate assay. The effects of collagen peptide in a combinatorial treatment of 7.
rhamnosus were determined by the viable cell counting and biomass quantification. The
impact of combinatorial treatment on the three-dimensional architecture of S mutans
biofilm was assessed via confocal imaging with specific bacteria- and exopolysaccharide
(EPS)-labeling. The acidogenic/aciduric properties and expression of biofilm-associated
genes of S mutans were measured by glycolytic pH drop assay and quantitative real-time
PCR (qRT-PCR).



3. Results and discussion

Our results reveal that Z. rhamnosus was capable of inhibiting S mutans outgrowth in a
presence of collagen peptide, whereas collagen peptide alone did not modulate the &
mutans biofilm formation. The combinatorial treatment also effectively inhibited a
dome-like biofilm architecture formed by S mutans, resulting in significant reduction of
EPS with unstructured bacterial organization. Using glycolytic pH drop assay and qRT-PCR,
the presence of collagen peptide together with L. rAamnosus modulated virulence potential
of S mutans via down-regulation of atpD, Idh, gtfB and gtfC, corresponding acid

production and proton transportation as well as insoluble EPS synthesis.

4. Conclusions

This work reveals that food-derived synbiotics can modulate the virulence of cariogenic
pathogen and in turn, applying antagonistic interaction of food-derived sources upon the
cariogenic microbial communities may lead to enhanced approaches to prevent this

prevalent and costly oral disease.
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Table 1. Problem-solving capability and self-efficacy of subjects

Variable Before the PBL After the PBL P-value
Problem-solving capability 3.37 3.65 ¢ 0.001
Self-efficacy 2.67 2.89 0.005

"P-value by Paired t-test.
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Antibacterial effect of mouthwash containing CPC against dental caries
caused bacteria
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1. Objectives

The purpose of this study was to evaluate and report the antibacterial efficacy in
relation to oral disease-causing bacteria using a mouthwash containing 0.05% CPC in an

in vitro test.

2. Methods

The sterilization test and susceptibility assay of mouthwash containing 0.05% CPC were
investigated against Streprococcus mutans, Streptococcus sobrinus, and Lactobacillus
acidophilus, Streptococcus sanguinis as oral bacteria related to dental caries; Enterococcus
faecalis as apical periodontitis-related bacteria; and Actinomyces israelii, Aggregatibacter
actinomycetemcomitans, Fusobacterium nucleatum, Prevotella intermedia, Prevotella
nigrescence, Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola, and

Filifactor alocis as periodontal disease-related bacteria.

3. Results

In the sterilization test, most of the bacteria had more than 99.99% sterilizing power for
all samples but compared to other bacteria, the sterilizing power of these samples was not

successful for L. acidophilus and E. faecalis bacteria. When comparing the sterilization
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power between the samples, sample 3 (0.05% CPC+20% ethanol) was the strongest.

4. Conclusions

In the antimicrobial activity test, sample 3 inhibited growth at the lowest concentration

overall.
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The effect of dentifrice including dental type silica, tocopherol acetate,
sodium fluoride and sodium pyrophosphate on mineral density in enamel
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1. Objectives

In this study, we aimed to investigate the preventive and protective effects of new
dentifrice containing dental type silica, tocopheryl acetate, fluorides, and sodium pyrophosphate

on the mineral density of teeth and demineralization of tooth surfaces.

2. Methods

A total of 119 bovine teeth pre-treated with the new dentifrice at three different
concentrations for the experiment were randomly allocated into two control (DW and PW)
and one experimental (EC) groups. The enamel surfaces of all bovine teeth were
demineralized using an artificial demineralization solution. The dentifrice was diluted with
distilled water (DW) at 1:1, 1:2, and 1:3 ratios. The samples were treated with the
demineralization solution for 4 h after treatment with the supernatants of each diluted
dentifrice for 30 min, and this procedure was repeated 3 times over a period of 24 hours.
The samples were examined using micro-CT to determine the amount of reduced bone
mineral density (BMD) comparing the control and experimental dentifrices. The surface

changes of the samples were also examined using the scanning electron microscope (SEM).
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3. Results

The average BMD of the bovine enamel surface between the treated and non-treated
area with the dimineralization solution was significantly different in the control, DW, PW
1:1, PW 1:2, and PW 1:3 groups. However, there was no significant difference observed in
the experimental groups, including EC 1:1, EC 1:2, and EC 1:3. The average BMD of the
dimineralized surfaces based on the results of the 7 groups was significantly higher in

every EC group when compared to the DW and three PW groups.

4. Conclusions

The new dentifrice containing dental type silica, tocopheryl acetate, fluorides, and
sodium pyrophosphate is effective in inhibiting the decrease in BMD and demineralization
of enamel surface, which was observed when the new dentifrice and demineralization

solution was repeatedly applied to the samples for 24 hours.

Full name: Ja-Won Cho
Contact number: +82-41-550-1955
e—mail: priscus@dku.edu

125



Lot ZACtolR| H45H SHo 2021

Effects of denture cleansers on Candida albicans biofilm and physical
property of denture base materials

Min-Young Ko!, Hyun-Jun Yoo!, Myung-Gu Lee?, Yeol-Mae Jeon',
Da-Hui Kim?, Sung-Gin Kim!, Ja-Won Cho!

Dept. of Preventive Dentistry, College of Dentistry, Dankook University, Cheonan, Korea
2Dept. of Biomedical Chemistry, College of Biomedical & Health Science,
Konkuk University, Chungju, Korea
3Dept. of Dental Hygiene, College of Health Science, Dankook University, Cheonan, Korea

Key Words: denture cleansers, Candida albicans, biofilm

1. Objectives

The aims of this study were to investigated and compared antifungal activity of
commercial denture cleansers sold in Korea against C. albicans biofilm and to analyze

change of physical properties of denture base acrylic resin by the denture cleansers.

2. Methods

The specimen of denture base material was fabricated using polymethylmethacrylate acid
according to the manufacturer’s protocols to use formation of C. albicans and physical
analysis. C. albicans biofilm was formed on the denture base acrylic resin using Ham's
F-12 medium in 5% CO; incubator. The biofilms were treated with denture cleansers such
as ClinicDent, DENTFIX, Polident®, and Good habit according to manufacturer's
instructions, and the suspension of C. albicans was inoculated on agar plate after
disrupting the biofilm. The colonies were counted after incubating the plate. The denture
base acrylic resin was treated with the denture cleansers for 90 days and analyzed surface
roughness, surface hardness, and color change by atomic force microscope, Vickers micro

hardness, and colorimeter, respectively.
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3. Results

Polident® and Good habit showed the strongest antifungal activity against C. albicans
biofilm, and DENTFIX has the weakest antifungal activity against the biofilm compared to
the others. The denture cleansers used in this study significantly increased the surface
roughness of the denture base acrylic resin (/X0.05). In case of surface hardness, Polident®

and Good habit significantly reduced more compared to control as tap water (/X0.05).

4. Conclusions

The significant difference of physical change among the denture cleansers treated the
denture base acrylic resins did not show, and Polident® and Good habit has strong
antifungal activity against C. albicans biofilm than the others. Based on the results,

Polident® and Good habit may be suitable for use of denture wearers.
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1. Introduction

Dental caries is an oral disease associated with dental biofilms'. The increased levels of
acidogenic and aciduric bacteria in microorganism are of great significance in the
pathogenesis of dental caries, such as Streptococcus mutans (S. mutans). Fluoride is a
widely used preventive agent for dental caries. The aim of this study was to demonstrate
the effects of fluoride on the development of S mutants biofilms that depend on the

biofilm formation stage.

2. Methods

S. mutans biofilms were formed on saliva-coated hydroxyapatite disks. In the early (0-46 h)
and mature (46-94 h) biofilm stages, the biofilms were treated with different concentrations
of fluoride (0, 250, 500, 1000, 2000 ppm: 5 times in total, 1 min/treatment). Acidogenicity,
dry weight, colony-forming units (CFUs), water-soluble/insoluble extracellular polysaccharides
(EPSs), and intracellular polysaccharides were analysed, and confocal laser scanning
microscopy images were obtained of the two stages of biofilms to determine antibiofilm
activities of fluoride at varying concentrations during the formation of early and mature

biofilms.

3. Results

In the early stages of cariogenic biofilm formation, test groups with all fluoride concentrations
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significantly inhibited the growth of S murans biofilms. The antibiofilm and anti-EPS
formation activities of the brief fluoride treatments increased with a concentration-dependent
pattern. At the mature biofilm stage, only the 2000 ppm fluoride treatment group
significantly inhibited biofilm accumulation, activity, and intracellular/extracellular
polysaccharide content compared with those of the control and other fluoride treatment

groups.

4. Conclusions

The antimicrobial activities of fluoride treatments on the growth of S murans biofilms
were linked with the stage of biofilm formation. Brief fluoride treatments significantly
inhibited the growth of early-stage S mutans biofilms. The inhibition of S mutans biofilm
growth by fluoride treatment was easier in the early formation stage than in the mature
stage. Fluoride treatment in the early stage of cariogenic biofilm formation may be an
effective approach to controlling cariogenic biofilm development and preventing dental

caries.
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QAR o} Ao M AR AL At stet 4zt 0.04717F sl vH 22 VI3t 22 Het
FoFA 0.187H, stefAl 0.23707F Eolu o ApolE Ein. 4 AEilr 3 off7t $4738E0
Al Aol A AAAFeE wste] 2 AolE HolA| ZPHEEAAA A, P) 0.05) (Table 1).
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Table 1. SH XITEX|O) AR AlZ0 T2 24

AE Hat 43

baseline(2018) 2019 argﬁggs eOf statistics
classification
test control test control test control 70 P
group group group  group  group  group
prevalence of dental caries 0.31 0.26 0.28 0.35 -0.03 +0.09 .
(0462) (0.439) (0.450) (0.477) (0577) (0.578) 220 0019
decayed permanet teeth 038 029 038 047 +0.04 +0.18 .
(Mx.) 0.884) (0.741) (0.952) (1.011) (1118 (1158 > 0034
decayed permanet teeth »
M) 0.30 0.18 0.33 0.41 +0.04  +0.23 969 0.007
(0.725) (0.514) (0.794) (0.789) (0.923) (0.920)
sealant’ 031 026 029 035 002 +009 o oo
(0.462) (0.439) (0.455) (0.477) (0.564) (0.578) : :
scaling' 030 026 029 035 001 4009 .o (o053
(0.460) (0.439) (0.456) (0.477) (0.566) (0.578) : :
panorama taking - .
0.33 0.26 0.30 0.35 0.02  +0.09 912 0034

(0.470) (0.439) (0.460) (0.477) (0.587) (0.578)
"Mann-Whitney test = A40.05,  &0.01.

feygus 7|

4, nF

A 4 Al AuE 74 gt
7} AeRo] 49 of7h SA8H B ML XjolS PohRy] gt F7h ATelA Hob FrS]
of MpAb B9 Al 949 E] Zashs AT AUTX0.05), BEALAA Aol Folax gk
Ane AT AokgHeE 94 wago] e agHel £ Qe A7E ATl 17 1 B
BolA Al 5ol Aotz AFHe AL AUNA s Juow

£ 5 5 Aglom, WA PArs

7o) =g Se 9 AR Btk Bé NHAAL o] EASH obselA] AHAoR A%
glov] giRE stof AR Aoto] FekEel AW Bt Hop ol gt WA Holx Eq A
o= melr.

27

A A f AEo] B2 7 Ae A T 94§ Zolo] gt mlwolH, XokEH]S:
= AR SAAN AW B9 S4 §HE0] Wl T 40| 9]
9 SPOIAN A A4S S4 fE] o olk ZnE Btk $4o] el sHolA A X
3 MEo| ¥ Wolt FH2Ql ang Bgout ofy]

A

o] wAys spgolA AW Al AWSHA ke A Bt 94 0] ¥ ANE BY. olgt Yz

o
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EAH AERZ(CEX| e 2of)

X|0r D=1t QLF 7|=S 0|8%t HME =714 FAaol #al )
olg4, ol2¥, A3, AL
AAHstE A ARt At w A, BK21 FXege &ATd

AHO|: R7|QAI HA X[OF A X|OF 0|24, Quantitative light-induced fluorescence (QLF) technology

1. N2

27194 WA 9P Ma)E Kol MFAe] /1 A0 UE tEHoR sl ¥ad £
7} gastel Wae] EEY Waol PelE veRdch ol WA v Mat WA tRHel F
7Kg Adeld &4 B SR 59 9% FMBo] N4H0E AW A7l A 24 Ex 7
oxjo] wbyd W40l YEiS wIE Wk WA wbd Wao] A9 A W P Bkl B2 4
A9 AA e 5 B9 WAS BAYL, Auge AMSHE ko] gtk sAW 24 Ex

; 3
e WA 9ol 49, Mad AES ABHos W] olgi, My HARE Wil 527
At gulde NS WA it
Aok wlH&e Xoko] HRE BusEAl mHAe] B BAZL WHE 9 gobdo] YEstel 24
A9 ohoPe AYL AP Hefo] MO FEY £ AES SH N Yot ¥ 4
L+ Ao} ujH&e Fato] WMol AAElol Uk A LA A AMGT FAO Wil A
QUgich. SHAEE 94 W HES $I0R Holk M4kl ¥y Wsler 2L
ol AABIEY] W] F@Aoleis wao] gom, MR WA Hold] e BE olRolxx %

O F e md

=
i
i
ro,
oN
Y
N
%o,

2] 4ol AA HrF wHO sl QLF (quantitative light-induced
fluorescence) 7|&< o]-&oto] WAo] A A0] Hrto| nz|= JFE Frlotal, X|of njHez HAY
S AAT H P49 ALE HUIE & JeAE QISR A st

2.1. Al AZ+

A AR 915 Ero] AU 40749 SAXNE Aol WY £WLS 8 x 6
OOlRE fAdrt BEHY A% R=HAE ol §stel Auslnt. FaE 9AF WY



P800, P1200, P15009] AutA|E ©]&3to] HFsHA Antstet.

2.2 AT FAEE IA(E3, A, AF3sh
Kl

A 7ol Adte] WA (4x6 mm)o HZA PVC (Polyvinyl chloride) Ho|ZE F &5
of 4 HFES Eootly, YA At Bol= 2380 EAAH. E3EH2 1M lactic acid
o] 2% Carbopol 2050 (Carbopol® ETD 2050 polymer; Noveon, Ohio, USA)E EF3s H =
pHE 4.82 XHoto] AXIATE ZF AJHS 40 mle] €3]8d /fHE HZA|A 37°ColA 5¢ &<
ESJAIA T o]F AJlHS I
Ao 7 AlEE AR & 44 54
F AAAIZ] & YA 24A%F Bt QS
mM NaCl, 3 mM CaCl,, pH 6.8)° A5t WHIAFHT. Gt HX] = 10Y & vHEE 0] £ x|
Aot 2A wh A ol BE A HAS FASH] Asl s 5Y AR T AH &Ho 24417k
1251911, o] 59 &9t UHA APt AXE P53

e

2.3. X|o} u]d¥l X

HE Ao} AJHe] ww ARz 15% IHAEeeEA7E Sf-E X|oF w@A|(BeauTis15 whitening gel,
Osstempharma, Seoul, Republic of Korea)g& AR&otitt. ujd¥l HX| A x|o} A|HS 4=3}olR L,
o] & 7+ AHY] HEd #HO 0.5-1.0 mm FAZ} HEE 9HAE ZESIL 37°CollA 100% A
FLE FASHAY. v HA= 58 HEHOoR F 208 FHSHAH

d

2.4, BBBEA 9 QLF-D #9, olulx| 24

ojE A2 AS ZF AlFe A 242 Bg8 A (CM-3500d, Minolta, Osaka, Japan)E ©]-8-5tith.
CIE I a, b &4 AAE Fastol Aol A4 & ¥4 B9 3 4L FAYZ =7gsto] FAgs
ARESHAAL, A E & Atste] A4 Zolof wE ¥7| A B3 BT BE AlH] B3 olu|R|=
QLF-D(Inspektor Research Systems BV, Amsterdam, The Netherlands)& ©|-&3lo] S35,
G HS AES Y9 QLF ojux] E48 AT EoJ(QA2] version 2.0.0.18, Inspektor Research
Systems BV)E AH&sto] B4 HEd div] Ma §219 g3 Aol (|4 FA)E AFEsHHh

2.5. SAEA
2E BAEAL Statistical Package for the Social Sciences (SPSS) version 23.0 (SPSS Inc.;

Chicago, IL, USA)S ©]-&3to] 0.059 Fo&FoA AP Qe HA GHo] W ZF njuf A|Fof A
A Zol(4B) 2 FF Aol(l4 AN (4 IF 74 Hla)e SHEE (gFoz Rlstdch 54
Ba OF WollA v Akl wmhE A4} g HskE ERlsky] s NE A 49 4F gE T
of YU FAREAS s



W wbd o] Hl AXE A W, P 9ok WA F9lo) vy X A% 4F g BAF
o= 9OF Aol7k RIS holth. W, 24 W WaolAL v AX F 45 G AAHAL,
ups A2 A3 SE QA Folst A Zol7k AUATHX0.001, Fig. 14). QLE olulxolH] 33 3

b oAsh W W WA [4A g oM HA An 5B AA Folw fst xolrt gl
(%0.001), 1A ul) HH Aol fARSHETE 24 WP MAd 9ol nm {3 x|7lo]
Btol wet 2 AR |46 %S §OI% Aol Holm F7HSHATHAX0.001, Fig. 1B). 28 ok
sl % 208 F 24 wAEC] [4A GES WA W) 4F gt Rt eIl

g WA 0Ea 2 W g0 A Xol(4H% B Hol(|4 e HEF WA wby
B} A e, Mt AEC] 7] $4 WAS B Ul Mio) Wae HEE AdBAteE
e wA 4 9SS STt Ee 24 WA Wao] v (XS S o FYol SIS W

.
w7 Hgisa}-oq B RIS AU, 2 OLE A1 Aok ol

_I::. _O,l'a of l">‘

Fig. 1. Changes in AE (A) and AF values (B) of white and brown spot lesions according to each
dental bleaching treatment time. Statistically significant differences within the group
(different letters) and between groups (¥) by the independent-samples t-test and the
one-way ANOVA.

4, A=

27194 WaolA WAL A 24T WA k9] A4 W P AolE /M WA 27194
Hao] Kol Wl AAE AP T oo A4 uY] @ P AolS WA A%, A4 Ao} ] Y
B Aol folsH sttt B3] 208 AX F 24 wb Hao] ¥ Aol WAl v Waol §
A S0z BBEQt Wetd, QLE 7140] Holuwi&e Bt Aol fuet Augle] 2719
4 Wac) HES ABHOR WAL 4 U Ao AmHtt
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ro

1) Lee HS, Kim SK, Park SW, de Josselin de Jong E, Kwon HK, Kim BI. Caries detection
and quantification around stained pits and fissures in occlusal tooth surfaces with
fluorescence. J Biomed Opt 2018:23:1-7.

2) Kim HE, Kwon HK, Kim Bl Recovery percentage of remineralizatin according to
severity of early caries. Am J Dent 2013;26:132-6.

3) Al-Angari SS, Lippert F, Platt JA, BEckert GJ, Gonzéalez-Cabezas C, Li Y, Hara A.

Bleaching of simulated stained-remineralized caries lesion in vitro. Clin Oral Investig
2019;23:1785-1792.

Full name: O|&A
Contact number: +82-2-2228-3070
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g AULFT xT|24] HYFE EUHO 0|

ﬂ
rir
0R
o9k

g, AU, AL, HFE', 7%t

Addist AoshiEdstd A AR, A staTa

1. ME
HdaFe FHCILLE)00 HE I HgAT 5 A2 TFFEF2D)HL & 5 k. HdaF
EFS U AA &F WEY oF 20%5 AL UF =4 &FE A= ASY @2 A4 <=7
SEA 9 o|uAE HoFAAN, ot W kg FF EF0] A9 F52 #5E k e Aol
]

el Az REYIE Sk E, Kofeh Batste] thEe] BALFE A ABDOE AU A
AL AolRA3t Aol 9 F0E WLV Auin 52 pHb B AR HAL Hotel ¥
PAe RAAZ % glol HoPRAZol figo] YLk BISHAL Ohst Leed)s pHIE % ouAS
ol Al 30% 5 ART A3 Aokl BRI} Ghslal Aol fUPD 43k

o} olo] Ab4 AE BALFI S40] Ui Kofol] HAL G WS 2719AXoolA Tk
% A QS HohAS WA e mAsks Zo] WAt Aol
meb ol Qo) BHE HYaFot 27194 A Aokl UL P4 AIAH AokralF
o

L
oA AR AlEEQ HALFE FRUSte] pHE 4 F pH/F WAL &8V % AlE2 A4t
of Ademz ALY, T4 A7t 54 AR 5L 918y 8 AFE Bdazo %4 14
& A7keto] ddem= #H[st Z MY RILOBL ZgE ALY}
< wEs e/l 78 o o

I



2
=E= 5% 2HNA Y HAStY pHE 4517 6AIZE &<t A0 HA6tlal AdA=Y pH
= H meter (920A pH Meter, Thermo Orion, Beverly, MA, USA)E ©o|&3dlc] &4 A =
H5EHE o]golo] HAY T AT 20mS v]FA O EFoto] SHoIA T

HEE FARAolY Aotd kEo] gle AT HId e 7 &9 A
Aesto] smmo] YEF AW HES T A7 FFF acrylic resing o|85to] ofad o
HBERih. o] 2 gAE o]gsta QAF 27| Aok *oﬂi Xﬂoﬂo} o 27 AAE 2E A
ol O A

2.4. 89 "N A& 53
3 WPl BEgEe 220~240 VHN €99 Alde AAstl <3t SAHCR Rt 2fol7t
=S Fuisteltt. 220-240 VHN M€ 2= A9 4070 AAste] 24 29 10714 4222 i
33t
25 Ad=x Fv 9 AE JA
407H4 ABE Aizor wulstal EH|F ABSRE 20mY 5L 8719 £535k0] 18, 3%, 5%,
o} Az =

L 158, 308 Fot A7 A7l § FR4E 302 5 AHs9

2.6. AaEA

Hgd AJHE JAA A A 308 F9 EH UNBEE BlwsH] Yol paired t-testE AHESHA
o ZF 7 29 vNAE st xolE H|wsl’] 8 one way ANOVA HAAES ARESIA, Tukey
test® AREAS AASHTE HUAALF XE & ZolrHAMSEE FAAAENE AdS 9 o 24
oGt BSAEAL SPSS(Statistical Package for Social Science 21.0, Chicago, IL, USA) 54 =
29 o]&stlth

3. gZd 2 uF

ATAEY pHE ZFEE 2.41+0.00, HFLFol(Faolols) 2.47+0.05, HLFol(=F-solo]
£)+1% Ca 3.75+0.00, LutaF(Fol&) 7.66+0.082 Uergor, 2443 1%2 A7t #olA= pH
7b 9FZF ooy XohRAY] AdE HlojuA= EHlth

ZF 29 308 A AE FHUNFEXHAVHN)= FLd2701(-88.03+13.05)7F 74 =%
(-61.31+21.90)%=0]1%2™(0.05) FL2]F0+1% Ca(-25.46+4.43)QF LYutAF(-3.53+£27.79)=
FOgt Zpol7F YEA] ekdTH(~)0.05). °l= pHOl X0 o2 WSS Hol: vt old A+Ad
2)9 o] FUejFFol9 pH7} S Fo et AtmdTt

mHJ
T

yar,
7.7
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ARATH) T EEEAAE HSFS BET A ABolol&+1% Ca (pH 3.75)% Hol&mr} %
F o BURAAET} Bolgon BAMCR §o% olg Holx| gy FAAEwe} Aol &
HlaAE EREAAE Bskgo] Wok(X0.05), F 2ol Hla] XolRAo UL} ke RO 47
gtk Kim 5409 A4 B4eao] 1%9] 2437 A BERAAEY) 27He RIS ojgh 2
o] Mg gEo| B4 A7) AohRA SPAS HaAE ANE AT oW AT} o] AT

A7 A FRlstAct

o oA FAAAU A S o 85 HIFE WS B vAohA HESA = Fol&9] HS-
FHO A7t v FSst v FZyrEEtel AHgoo]& IHo| HotA £4E 0] A AEololE
+1% Ca: %ﬂi@ o= Okii FE= HERIL &’l&’iﬂr

4 %f /\101] X]quﬂ —‘—”0] = 7}°Hd o glo] osf| AFshE = Q= Azt
&3 3 AL FLSI= vio|th, ®3F HAT|FolE 28 HASI= AolS Ak

2 ol8F AYA ATE 77 f erle] JPo] TelEA et eolol Catt
Pel o] mFHlol YT o|SS 271949 o] £ F7] YR F5 ATOIHE Eo] e
A4S Telg Aol BaF Ao Azud

Eﬂ il Ao o= = o =
ek E@ AzIAE AES Azet Belstel APFY) D& At 53 2L AokAlY) AL
wo] 4uAe] PAALE BT & Gl WHE 1A Wast dtkn AZEG
e

1) Park SW, Kim SK, Jung EH, Kwon HK, Kim BI. Frosive potential of several fruit-flavored
liquors in Korea. J Korean Dent Assoc 2016;54:521-528.

2) Attin T, Weiss K, Becker K, Buchalla W, Wiegand A. Impact of modified acidic soft
drinks on enamel erosion. Oral Dis 2005;11:7-12.

3) Oh HN, Lee HJ. The effect of energy drink on enamel erosion. / Dent Hyg Sci
2015;15:419-423.
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4) Kim DE, Kim KH. The erosive effect of commercial red ginseng beverages on bovine
enamel surfaces / Korean Acad Oral Health 2016;40:198-205.

Full name: O|%=Lt
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e—mail: kdhsuna@naver.com

141



Lot ZACtolR| H45H SHo 2021

QI ISHE Z03t 2| X|otuAHbE
AL, e

Aegadot Agst Agass, Feasdsta At Qs o sta
AERES L RS KRR

}-rl
=)
jul
e
)
[
1o
R

FEIFAE 2014950 754 ol A€ AF2E shef, 20159 == 70
Al o1, 2016 k=0lE 654 o9 QIFE HdCR FiEo It JEUE Foite A= |
7ol oJste] Fois} ojdat g Aobg HESH] At AmHG Ao AeE 7hsAel et %2
7F SjAFE o g, olEdt ¢-27F ArddolEhd o]H 3t FA7F BiEr ARk ARl tiet o] "asitt
o] A7 HA2 JSHE EAFofstol] 9fste] Jfdrre] AFARY FTHARTF E01EAL AoPEA7L
S/IIAEAE Rlste, A=t v IFY 77 A= UG =N Al=sfAde] Hasgo] A=A
€ A=l U

2. ATLHY B Wy

AT SEvE 9l WA 71EAHA T 654] o] E Sttt 2016W% S| RE 654 ©]
A Aol Fotiido] HILER 654 ol QoA AxFE AY7HA] 2435] Foi7t AlE A
2 20179 REoltt. olo] wa, Foi3t AHY AL 20149% 754 oS e R AEHE F
oj3}7} AJZE]7] o]l 2011, 2012 ¥ 2013¥%E AASIALL, 2017, 2018 ¥ 20199%9] 37) W%
& J9% A4S mofsie dFdiAdTIzte R dAstrt

AT 717k9] AopdA 8 Al A3 FHES metely| o] FUATYFRA AAREE A
FHlol o] 835l 1, X|opdtA FQ YAt AFHIE HIE elsly] Ysf AFEFY] AFHIE:
B8 Hdoly /NFAIARS] AHART 54 4 JEPY SAE o8t ANATIFRA &
29 BARAEL EFRE 7BAE H8ot] £401AL, SAZEIHEL STATA 13.0 (Copyright



Aoke-Alg BT 19 v H =9l 1%10] Bt H{St e ‘10}%&1% 33t Q1 & ot
a2 Foido] Hs Foi% 7|ztel FolstA S7Istl oL, AokeAFEES Foid VIED folsHA
%‘i‘é}ﬁﬁ} A4S THAESO] Fojulet ME Hols A Hl‘é}oq AFAS 9 Ao &
A= FARISHAl S7FAY Zhaeto] FIEA] GF9kth(Table 1).

Table 1. Prevalence rate of major diseases of tooth extraction among elderly before and after
National Health Insurance coverage of dental implants

Prevalence
DMF _ , Rate who rate of Numbe_;r of
. " DMFT index have dental . missing
Period Year rate(%) . * periodontal *
(95% Cl) caries(%) . " teeth
(95% ClI)
2011 86.9 9.3 28.7 _ 12.2
(84.7-88.9) (8.82-9.72) (26.0~31.8) (11.7-12.8)
Before 2012 93.8 9.0 322 42.4 9.6
Coverage (92.1-95.1) (8.60-9.39) (29.1-35.4) (39.2-45.6) (9.1-10.1)
2013 925 9.2 33.9 485 9.2
(90.7-94.0) (8.77-9.68) (30.7-37.3) (45.1-51.9) (8.7-9.7)
2014 90.6 9.3 31.0 44.9 9.0
(88.6-92.2) (8.82-9.70) (28.1-34.1) (41.7-48.0) (8.5-9.4)
Intermediate
2015 93.5 9.9 27.2 48.5 8.5
(91.9-94.8) (9.48-10.4) (24.4-30.2) (45.3-51.8) (8.0-9.0)
2016_201 95.2 9.8 255 47.5 8.4
After 8 (94.4-96.0)  (9.55-10.11)  (23.8-27.3) (45.4-49.6) (8.0-8.7)
Coverage 2019 97.4 11.4 21.7 B 10.2
(96.2-98.3) 11.1-11.7) (19.5-24.2) (9.7-10.7)

*Weighted analysis of Korean National Health and Nutrition Examination Survey (KNHANES) data.

AGEAY] AETHE Fojglo] mE AEHE Az A= S75AF 2019958 722 A
S HH 654 QI+ 1007 103]9] Al&o] o]HA|aL SltK(Table 2).

=3 A FAT W, =9 AP HoreAFL Holbu
AT A% D ATUFAZH YT AR FAST ek T vste] AFAFOE AT AR

£ F994ol vlote] FET FTHIE EHoli ow FAF 3009 WA 409974 7Hrte] Skt A
AE29] B, Fojge] Hlste] FoiF9] QI 10087 ¢ A vwte g F7h FALA| Y ¢, o9
of Hlst] F%o] F7h= AT 1008T F A& 27 9A F7hetdch. A B¢, %Oﬂﬂoﬂ Bl
st} FojFo —7} 1%1 100983 & A 7FF S7ketltt. 91 10089 SaddsdL 0.584 A
SR, I HSAE 1.237 F7lelglon SR 0R2: 0.657 HASHth AFdeavte O 9
5 25 Foist X*EEP Z4zF Q19+ 100983 0.114 % 0.053 7kt
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Table 2. Frequency of National Health Insurance claims per 100 patients due to major diseases,
tooth extraction and implant treatments before and after National Health Insurance
coverage of dental implants

Major diseases’ Tooth extraction™ oz Cafnal PerlodoqtaITfJIrap Implant-=
i filling operation Upper
Period Year
structure

KO2  KO4 KOS5 U4412  U4413  U4414  UOI21  UO126  UT051  U1052  placement

2011 128 46.1 514 9.75 14.38 1.84 1.82 156.37 0.12 0.07 -

Before 9419 132 454 553 1056 1405 190 169 1550 013  0.07 -
Coverage

2013 131 445 592 1031 1451 205 157 1577 014  0.08 -

2014 13.8 447 659 1028 1516 229 147 1651 015  0.09 0.15
Inter o015 143 450 713 1057 1582 260 140 17.00 018  0.11 1.74
mediate

2016 146 438 754 1083 16.68 284 128 1713 019  0.11 5.07

2017 145 423 788 1036 1627 279 121 1696 021  0.11 8.63
After 9018 146 405 824 1041 1649 296 1.1 1665 023  0.12 7.48
Coverage

2019 152 395 893 1017 16.63  3.21 1.01 1674 027 014 10.15

"Major diseases: K02 Dental Caries, K04 Disease of pulp and periapical tissues, KO5 Gingivitis and periodontal
diseases.

“Tooth extraction: U4412 anterior tooth, U4413 posterior tooth, U4414 complicated case.

TRoot canal filling: U0121-vertical pressure root canal filling(single), U0126-vertical pressure root canal filling.
TTPeriodontal flap operation: U1051-simple, U1052-complicated.
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[e]
242 vFelel 4 ArE W] olele WA Utk HokeA

al
A5 71973%F A k2l
FOR A% WAL AL K049 A7} tiREols, K04 AEEo] TR olojd Sr 9u
AR olojd & gl & A= St K04 A HEel 93t & AR Ak £330,
Al

L Fbstglons NEX e/t WRd Aot NEshlnt WAL Azsidry 248 4 gt

FPHOR o ATE B9 ABAE FolgPl ART 4 U= AokE WASE 4TS FATE
7hdol Y THs AL SEsittn AEWY 4 dglou o ATE WAS AU AA™ Moruel
2910l AYES AN A7t opme, urh FAT B 23] AN FAAE 179 1
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Interactions among psychosocial factors, dentist—patient relationships, and
oral health impact

Youngha Song!
'Department of Preventive Dentistry, School of Dentistry, Seoul National University
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1. Objective or Background

Psychosocial factors and dentist-patient relationships (DPR) are key components in
biopsychosocial model of oral health. This study aimed to test the hypothesised model of
those constructs with the distal-to-proximal framework for oral health-related quality of
life (OHRQoL).

2. Methods

A random sample of 12,245 adults older than 18 years living in South Australia were
recruited to the study. Data were collected from self-complete questionnaires in
2015-2016. Explanatory variables were from two categories: psychosocial and DPR
domains. Psychosocial domain consisted of well-being, social support, and health
self-efficacy. DPR domain comprised trust in dentists, satisfaction with dental care, and
dental fear. The outcome variable was oral health impact to measure OHRQoL. The path
coefficients among latent variables were analysed through two-step approach of structural

equation modelling.

3. Results

Data were analysed from 3,767 participants after screening and preparing responses
(adjusted valid response rate 37.4%). Confirmatory factor analyses produced acceptable

model fits and validity/reliability of each domain and full measurement model (GFI=0.95,
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CFI=0.98, RMSEA=0.04). The structural model in path analysis indicated trust was mediated
by satisfaction (8=-0.14) and fear (8=0.19) for oral health impact. Well-being and
self-efficacy had direct effects to the outcome with =-0.12 and -0.07, respectively along
with intermediate effects on DPR variables. The invariance of the final model was
confirmed through cross-validation and multi-group analyses on participants diverse

characteristics except for the time since the last dental visit.

4. Conclusion

This study found the direct and indirect effects of psychosocial factors and DPR
variables on OHRQoL in the conceptual framework. Psychosocial determinants are
warranted for the promotion of health beyond clinical behaviour changes in the

biomedical model.
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Oral health literacy and related socioeconomic factors in mothers

Hyun-Jeong Ju, Heung-Soo Lee, Hyo-Won Oh

Department of Preventive and Public Health Dentistry, College of Dentistry, Wonkwang

University
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Table 1. Multiple regression analysis results for oral health literacy
Verbal Functional
Variables - oral health literacy oral health literacy
B B P-value B B P-value
Age of mother -0.252 -0.041 0.403 -0.019  -0.053 0.290
Educational level of mother’ 4.966 0.086 0.084 0.527 0.155 0.002
Mother's employment -0.011 0.000 0.996 0.037 0.013 0.798
Family income 0.060 0.236 0.001 0.001 0.074 0.152
Numbers of children -2.004 -0.056 0.257 -0.120  -0.057 0.255
R? = 0.077 R? = 0.045

Adjusted R? = 0.066

Adjusted R? = 0.034

B: Unstandardized regression coefficients, B: Standardized regression coefficients.

“Educational level: <High school=1,

2> College=0.
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Self-Efficacy Mediates the Influence of
Oral Health Status on Fear of Intimacy

Byung-Su Kim!, Hyo-Won Oh?

Jeon-ju Healthy Family Support Center
2Department of Preventive & Public Health Dentistry, College of Dentistry, WBMI and
Wonkwang Dental Research Institute, Wonkwang University

Keywords: fear of intimacy, perceived oral health status, romantic relationship, self-efficacy, university
students

1. Objective

This study evaluated the relationship between perceived oral health status and fear of
intimacy among university students in South Korea to identify the mediating effect of

self-efficacy in this relationship.

2. Methods

Participants were randomly selected 570 students who responded to the questionnaires,
of which, the responses of 557 students were used in this study. The questionnaire was
regarding perceived oral health status, fear of intimacy, and self-efficacy. The results were
analyzed using t tests, analyses of variance, Duncan's multiple range tests, correlation

analyses, and multiple regression analyses.

3. Results

Students who considered that they had poor oral health were more likely to have lower
self-efficacy and greater fear of intimacy. Perceived oral health status was directly related
to fear of intimacy and self-efficacy was a mediator of this relationship. Good oral health

status and high self-efficacy are important to alleviate fear of intimacy among university students.
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4. Conclusion

In conclusion, perceived oral health status exerted a direct effect and an indirect partial
mediating effect, via self-efficacy (i.e., the mediator variable), on fear of intimacy. This
finding suggests that good oral health and increased self-efficacy are important factors in

relieving university students’ fear of intimacy.

References

1) Cruz GD, Galvis D L, Kim M, Le-Geros RZ, Barrow SY, Tavares M. Self-perceived oral
health among three subgroups of Asian-Americans in New York City: A preliminary
study. Community Dent Oral Epidemiol 2001;29:99-106.

2) Gable SL, Impett E.A. Approach and avoidance motives and close relationships. Soc
Personal Psychol Compass 2012;6:95-108.

3) Kennedy DP, Tucker JS, Pollard MS, Go MH, Green HD. Adolescent romantic relationships
and change in smoking status. Addictive Behaviors 2011;36:320-326.

Full name: Hyo-Won Oh
Contact number: +82-63-850-6938
e-mail: dhdh@wonkwang.ac.kr



st=20I0| Mo M2 Rt & Hlw & tHs}=0|

o=
TTo=
: 2007-2018d = AUHLIAZEA

——

U, Alojst, 2]

AEceta Nt opgATetL

Aok AANTE APIH F AR £ R AT PR ofet 4he]
o otIFE 71A). DB AAXE oA @ AT Aokg HESH= Ao
SAAE wle Fastt HAR Ao 654 olF
Fe iRl el Bk ohye) ofx ) T, o4, A Azl of

= i T, Aot RS B9, Aot o =
&ote] AdE Aotet FHRAS HAlL 749 Vs | BHE &
PRI AAA ot BT FAEgon 144 BIANRES TA o %

Aoll m=t '] Aol7h AR Tt AFARSSHA Wpoll Gge WAL OB R HIFHoF F 55
TARAY BA F SR ARG, B oy} @A A=A R} {PE Fol AFIE BT
Ag £k ohjet 57k 219 °%§ HlRLE o] RoiA R glovt Pejutete] AopddE U FAot

i

2.1. 934+

ol AtolA= 2007-2018EH471-A77]) =UAFYLFEAKorea National Health and Nutrition
Examination Survey; KNHANES) ¥AAIRE o]-&3dlo] A4S A¥slHct.

A= A Zodtt TH9A o] gl HiAeE 20079 2,925%, 20081 6,681, 20099
7,403%, 2010% 6,206%, 20119¥ 6,039%, 20129 5,757%, 20139 5,439%, 2014 5,118,



LR FEURIX| H45H SEZ 2021

20154 5,024%, 2016-201849 13,199% & 40,5768 AFHT2= 39t

2.2. A4

ARA ot 222 Holk 4, st Aot A Y TA} Bab opfet EAZ A=
ARk oSt FERALY 248 Hot A3HTANE AYF FE JTH7 oA vlzow
Aot

QLSS Wl Aol et YT ofHoE TR BASAL, FUAYYFRAE AR
200599 9r3=0] 2007-201849 A=E AHIEES} oFAT

AR QUHY S0l W2 RA% Dol o) HPELEA LAY
A, AR A S S8 NERAE QAT AR SRS fgel o sl 24
steloml, BA AHMY ReSEE 0.052 HStgch BA RS SA
NC, USA) BAZ

\O
N
~~
w
x>
w
—
=}
%)
.
—t
c
—t
o
@]
vl
=
*<i

o] WE Ao PATAL f3E WskRol 200795 2011971 AATE 2% 7}
ThA] Zaske FAolt BRTAL §4E HLES WRIAA KT T
F2 st o] BARAL % FETX GHE WokFoll WA nEE 200735
20179 2% 3719 48 MRS Azt 550 uet §Ol5H PASAHA0.05).

20079 71 9O SARAL FRRS 1.75%, AL 1.94%2 4ol ot 20174 7% @
31.48%, o4 1.19% o3 uee] ATt f3So] o wokth FERAtY 49 20074 Ao
3.30%, o14do] 2.78%°13L, 20179 4ol 2.52%, o440l 1.68%= HAMT] Hls] AT
8ol stonl, 20074 ¥l U FE o ATk ARAOE P ool FURACE U FEFAL

HEL 20079 tiH] 201749 ZHASHACHFig. 1.).

ATt GHEL 200749 Hu] 20179 Xk GHE Fh Eo| oYHOlH A,
Folst A 20149 71E FANGL 1=
FHY &2 Fo] YBAE 0§} Belo

L oox ol

—_

4. 2=

ol AT FUAZAFEA A47-A771(20079-20189) ANREE ol gl o] wE T
Qo] Aot e 43E FAE FRSIA ST heT g AES ¥

o] e RAot 58S AwE Aw, FATAL 20079 o4 WA §¥Bo| o Ekout
20174 4 AUt o FEAAD, ReRASte g Aa U Y 3 e



Part VI. XAIRSH =5

ol ds] FAete® Qleh ofFHeH AFZ FHIL W0 KA FALE A7 RSt ofd & o
=

Z]
79 AL Ao H FA S wE AT i VxARE EEEHYIE 71U

-#-Complete edentulism Partial edentulism : Complete edentulism Partial edentulism

4.50 4.50

4.00 4.00

3.50 3.50

E 3.00 g 3.00
£

8 250 * 2,50
2 2
o 2

e 2.00 e 2.00

=
o
3
-
@
S

Year
2007 2008 2009 2010 2011 2012 2013 2014 2015 2017 2007 2008 2009 2010 2011 2012 2013 2014 2015 2017

N
o
3

N

o

3

o
a
S
o
o
S

Year

e
o
3
o ¢
2
3

(A] [B]

Fig. 1. Trend analysis of edentulism in Korea National Health and Nutrition Examination Survey
by sex (A: Men, B: Women).
*P<0.05 for trend test.
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Effectiveness and safety of 3.0% hydrogen peroxide patch in a
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1. Objectives

As the quality of life improves, self-whitening which is safe and simple to use is
becomes popular. There are a variety of bleaching agents in different concentrations on
the market which can be purchased by over-the-counter (OTC) bleaching. The purpose of
this study is to investigate the whitening effectiveness and safety of 3.0% hydrogen

peroxide, which is a typical tooth whitening agent in Korea.

2. Methods

In the double-blind, randomized clinical trial, participants were recruited from March to
May 2019 and 75 subjects were selected as final subjects. A whitening patch containing
3.0% HP was applied to the labial surface of the upper 6 incisors once a day for 30- and
60 minutes using a primer and applied for 10 days. The ~/E* value, which determines the
efficacy of whitening, was measured using Shade Eye NCC, and safety was measured using

the gingival index (GI), tooth sensitivity (TS), and gingival irritation (GD).

3. Results

The results of applying the self-whitening agent containing primer and 3.0% HP for 30-
and 60 minutes daily for 10 days were confirmed. In both groups, a change in Z/E* value

(Shade Eye NCC) was observed from the 5th day, and a noticeable color change was
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confirmed from the 7th day. As a results of evaluating the safety, no significant changes in

GI, TS, and GI were observed before and after the experiment.

4. Conclusions

The self-whitening patch containing primer and 3.0% hydrogen peroxide showed a
change in tooth color from the 7th day when applied for 30 minutes once a day, and
when applied for 60 minutes, a change in tooth color was obtained from the 5th day. In

addition, safety was satisfied in both application conditions.
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Study of the Dental Survey of Laos Children in Champasak Province, 2019
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1. Objectives

The goal of this study is to determine the degree of dental caries experience of children

in Champasak Province.

2. Methods

The authors analyze the oral examination results of 100 primary school, 99 junior high
school, and 100 high school students.

3. Results

The decayed-filled primary teeth index (dft index) of 6-year-old primary school children
was 5.30 and their primary tooth dental caries experience rate (df rate) was 88.00%. The
decayed-filled-missing permanent teeth index (DMFT index) of 12-year-old middle school
children was 0.75 and their permanent tooth dental caries experience rate (DMF rate) was
35.35%. The DMFT index of 15-year-old middle school children was 2.20 and their DMF
rate was 64.00%.
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4. Conclusions

For the growth of qualitative dental care, the manpower required to meet the needs of
people must be assessed and efforts must be made to produce them through appropriate
medical education.

Table 1. Laos Children's Caries Experience in Champasak Province

Index value Laos Urban area Rural area
Total Male Female Total Male Female Total Male Female

dft mean 530 536 525 532 556  5.19 528 522 535
(6-year—old) SD 3.91 3.96 3.90 400 400 4.05 385 399 377
DMFET mean 0.75 052 0.93 122 0.95 1.40 028 020 0.36
(12-year-old) SD 1.28 0.98 1.46 1.57 1.27 1.73 0.64 050 0.76
DMFET mean 2.20 1.97 230 250 216 271 1.90 1.60 1.98
(15-year-old) SD 249 204 266 278 219  3.10 2.15 1.78  2.25

Full name: Hyun-Jun Yoo
Contact number: +82-41-550-1954
e—mail: dent.preventive@gmail.com
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A Survey on Oral Health Education of Adults in Korea
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Table 1. Composition of questionnaire: Caregivers® job burden for the elderly oral care and behavioral

and psychological factors related to COVID-19

Categories The contents of questionnaire

general characteristics personal information (gender, age, educational background, occupation,

career)
b burden working hours in facilities, number of seniors in charge, job satisfaction,
J job stress
behavioral changes in infection control behavior during the elderly oral care before
factors and after COVID-19 (hand hygiene, wearing of gloves and mask, face
COVID-19 protection, facility disinfection, the level of the elderly oral care for etc.)
-1

six types of stress during the elderly oral care (for fear, burden, difficulty
[need for help]), worries about job change, wishes from dental
professionals

psychological
factors

-

=
=
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K
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Table 2. Infection control of caregivers in the elderly oral care: Comparison before and after the

COVID-19
1) Personal protection of caregivers (n(%)) 2) Control for prevention of cross—infection (n(%))
Start time Before After No Start time Before After No
to take action COVID-19 COVID-19 action to take action COVID-19 COVID-19  action

hand washing/ hand washing or hand
hand hygiene 173(80.5) 38(17.7) 4(1.9) hygiene every time 129(60.0) 71(33.0) 15(7.0)

change of mask, wipe

N N——— 24(11.2) 110(51.2)  81(37.7)

wearing gloves 153(71.2)  45(20.9) 17(7.9)

wearing a mask  61(284)  162(70.7)  2(0.9) t'mZin%%'”gé‘f'it:rgc'”g 37(17.2)  159(74.0) 19(8.8)

more frequent oral

wearing goggles/ 3(1.4) 56(26.0)  156(72.6) 177(82.3)  26(12.1)  12(5.6)

face shield care for the elderly
facility 12266.7) 9242.8) 105  [reauent mouthwash oo 9y 3(158)  50(27.4)
disinfection ' ’ ' use during oral care ' ' '
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Table 3. Psychological stress factors of caregivers in for the elderly oral care due to COVID-19

Stress of caregivers Mean+SD,
. ) ) median
Categories The details psychological stress (min=1, max=10)
. | am afraid of getting infected when providing oral care to the elderly. 4.38+2.48, 4
ear
| am afraid that the elderly get infected by me during oral care. 4.48+2.64, 5
| am burdened at more attention to infection control during oral care after
COVID-19 4.91+2.60, 5
burden To prevent infection of the elderly, my daily life is restricted (deprivation of
come-and—go between family members, meeting acquaintances, and 6.93+2.87, 8
leisure activities, etc.).
It is difficult to decide how to care oral health problem of the elderly after
COVID-19 5.90+£2.52, 6
difficulty R _ ‘
It is difficult to get professional knowledge or advice for safe oral care after 5.56+2.50. 5
COVID-19
job change | have been thinking about changing jobs due to the COVID-19 situation. 1.84+0.37, 2
daily work Stress on daily care for the elderly in the facilities (Refer the contents of 5.08+2.05, 5

Results 3.1)

SD, standard deviation.
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1) Park MS. Educational Needs in the Provision of Oral Care by Nursing Staff in Long-term
Care Facility for Elderly People. J Korean Gerontol Nurs 2010;12:72-80.
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1. Background

Changes in the distribution of fat in the body, such as postmenopausal abdominal
obesity, neutrophil counts, and total cholesterol levels increase the incidence of
cardiovascular disease”. Metabolic syndrome (MetS) is a condition in which hypertension,

diabetes, hyperlipidemia, and cardiovascular disease risk factors®. It has been reported to

). Various studies have reported the

connection between metabolic diseases and periodontitis”, and the connection between

be related to periodontal disease and tooth loss’

MetS and periodontitis is being elucidated”.

Some studies have demonstrated the effect of adult MetS components on periodontitis,

and this relationship has also been reported in Korea*”; however, regional and global

studies could insufficient the relationship between menopause MetS and periodontitis.
Therefore, this study attempted to determine whether the MetS components of postmenopausal

women were related to periodontal disease.

2. Methods

2.1. Study Population

The total number of participants who enrolled in the seventh Korea National Health and
Nutrition Examination Survey (2016-2018) was 24,269, and 3,320 postmenopausal women
(40-79-year-old) were included in this study, from the 16,489 individuals who participated

in the oral examination.



2.2. Assessment of MetS and Periodontitis

MetS was diagnosed if 3 or more of the five components were identified using the
National Cholesterol Education Program Adult Treatment Panel standard III and abdominal
obesity was assessed using the Korean Society for the Study of Obesity standard.

Periodontitis uses the Community periodontal index (CPI), which generally reflects
periodontal conditions. The CPI score is classified as “0-2" no periodontitis and “3-4"

periodontitis.

2.3. Statistical Analyses

A complex sample design was applied for the data analysis, and the statistical
significance level of 0.05 was used for all analyses. Frequency analysis was performed to
identify the participants' socio-demographic characteristics, health status and behavior,
MetS, and periodontitis. Multiple logistic regression analysis was performed to verify the
difference in periodontitis according to MetS. The Statistical Package for the Social

Sciences (SPSS), version 26.0 was used for all statistical analyses.

3. Results & ' Discussion

As a result of the analysis, the odds ratio was 1.36 times higher in the abdominal obesity
group (/X0.05), and it was not statistically significant in other groups (Table 1). Multiple
logistic regression analysis was performed to verify the association between MetS and
periodontitis. As a result of the analysis, the odds ratio was 1.34 times higher in the MetS
group (/X0.05); however, it was not statistically significant after adjusting for
socio-demographic characteristics and health status and behavior (20.05, Table 1).

This was significantly related only to the abdominal obesity group among MetS risk
factors and was consistent with the results of the study conducted by LaMonte et al.?,
which showed that the prevalence of periodontitis was 1.74 times higher in the presence
of supragingival plaque. Similar to the findings”, which suggest that cardiovascular disease
risk factors are among the important causes of MetS in this study, it was established that
menopause is an independent risk factor for periodontitis as abdominal obesity increases
because of changes in body fat distribution. = Thus, it is recommended that measures to
prevent abdominal obesity in postmenopausal women should be explored.

The results of this study demonstrated that abdominal obesity and MetS were associated
with periodontitis in postmenopausal women. Thus, more in-depth studies are needed to
determine the factors affecting the association between MetS and periodontitis in

postmenopausal women.
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Table 1. The association between MetS and periodontitis

. Model 1 Model 2
Variables
Crude OR(95% ClI) AOR(95% CI)
Abdominal Obesity (ref. = No) 1.36(1.12~1.65)
Hypertension (ref. = No) 1.04(0.87~1.23)
Hyperglycemia (ref. = No) 1.11(0.94~1.31)
Hypertriglyceridemia (ref. = No) 1.08(0.89~1.32)
Low HDL Cholesterol (ref. = No) 1.06(0.89~1.27)
MetS (ref. = No) 1.34(1.12~1.60) 1.14(0.92~1.42)

- OR, odds ratios; AOR, adjusted odds ratio; HDL, high—density lipoprotein; MetS, metabolic syndrome.

- Odds ratios and 95% confidence intervals are estimated using complex samples multivariable logistic regression
analysis.

- Model 2 is an adjusted odds ratio considering age, education, household income, drinking, smoking, an oral
examination within the past 1 year, daily toothbrushing frequency, the use of proxabrush, the use of dental floss, the
use of mouthwash, and chewing and speaking difficulty.

4 . Conclusion

We demonstrated that abdominal obesity as a component of MetS and the prevalence of

MetS may affect periodontitis in postmenopausal women.
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Casual conditions
oral health care problems in long—term facility
oral health care status in long-term facility
work characteristics of oral health care
experiences of (oral health) education

Contextual conditions
dental treatment by dentist
guardian’s cooperation
chief manager’s philosophy
condition of community

Phenomenon
difficulties of sustainable practice of oral health care

Intervening conditions
motivational characteristics of caregiver
experiences of caregiver

recommendation of education
at facilities—level

Action/Interaction strategies
improvement of quality of oral health education

establishing system of elderly oral health care
services

Consequences
delivery of sustainable services of oral health care

Fig. 1. Paradigm model of oral health care of caregiver in long—term care facility.
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D) Z=asie] 27] A7Hke 579010, FF A 219°10=(, JEEZ% HE=E 268 HA)
o7 A BHES 63.2%°1%05. WEF FAHE ZRIHY AF W82 Table 13 #9k=.

Table 1. Customized oral health care program in the short-term care facilities (n=21)

Participation OHE Tongue cleaning Mouth exercise PTb F. Varnish  Denture Care
Ave 5.89 1.81 1.00 1.76 2.95 0.76 0.71
Range 1-12 0-4 0-3 0-6 0-5 0-3 0-3

OHE, Oral Health Education; PTb, Professional Toothbrushing: F, Fluoride; Ave, Average.

Het 23, T2 A2 X o5 HAdo] "WolA= ko
D5 S 7P A4 grietl o, A 28 AP R olE4]
! A(quality) 253}, AL PA AF AHlA HE E2S
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Table 2. Changes in periodontal health status by time (n=21)

Categories Sub-group Before After P-value
BOP(%) 52.2 22.9 0.011*
CPTN  Healthy 3(143%  3(43%)
Bleeding 7 (33.3%) 5 (23.8%)
Calculus 5 (23.8%) 6 (28.6%) 0.133
Shallow pocket 4 (19.0%) 4 (19.0%)
Deep pocket 2 (9.5%) 3 (14.3%)

4.

BOP, Bleeding on probing; CPITN, Community Periodontal Index & Treatment Need.
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Fig. 2. Final results sheet revised issue for each examining period
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2019 Laos children’s dental caries experience survey

Chae-Young Rhee!, Ja-Won Cho!, Hyun-Jun Yool
Nitthasack Phommavongsa'?, Yong-Su Ahn!, Hyung-Suk Oh!

Dept. of Preventive Dentistry, College of Dentistry, Dankook University, Cheonan,
Republic of Korea
2Dept. of Pediatric Dentistry, Faculty of Dentistry, University of Health Science, Vientiane,
Laos

Keywords: Dental caries, Dental health surveys, Laos

1. Objectives

The aim of this study was to determine the dental caries experience of children in Laos.

2. Methods

Oral examinations were performed on a total of 1,540 students in 513 primary school
students, 537 middle school students, and 490 high school students and the results

analyzed.

3. Results

The dft index (decayed-filled primary teeth index) of 6-year-old primary school children
was 6.04. The DMFT index (decayed-filled-missing permanent teeth index) was 1.59 in
12-year-old middle school children and 2.04 in 15-year-old middle school children.



4. Conclusions

Part VI. AR

xXE

a=

Caries experience in most of the age groups was on the high side. It is considered that

in Laos, a treatment project to stop the progression of caries is necessary in parallel with

a prevention project to lower the caries fatality rate.

Table 1. Laos Students’ Caries Experience

Index value Laos Urban area Rural area
Total Male Female Total Male Female Total Male Female

dft mean 6.04 599 6.07 6.20 6.563 593 588 549 6.20
(6-year—old) SD 400 406 3.9 390 407 375 4.08 400 4.3
DMFET mean 1.59 1.37 1.75 1.72 1.53 1.87 1.45 1.20 1.63
(12-year-old) SD 2.07 1.85 221 2.05 1.82 221 2.08 1.88  2.20
DMFET mean 2.04 1.90 212 237 216 250 1.74 1.63 1.79
(15-year-old) SD 285 290 282 3.19 313 324 245 264 235

Full name: Hyun-Jun Yoo

Contact number: +82-41-550-1954

e—mail: dent.preventive@gmail.com
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Table 1. Association of frequency of cariogenic snack and beverages intake with DMFT index.

Variables Odds ratio(95% Confidence interval)
DMFT 1 DMFT 2 DMFT 3 DMFT 4 DMFT 5<
2012
Frequency of No 1 1 1 1 1
cariogenic
snack intake T 1194(0.795-1.794)  0.905(0.674-1.213)  1.300(0.776-2.179)  1.108(0.682-1.799)  0.891(0.591-1.342)
2 1.382(1.002-1.906) 1.007(0.687-1.476)  1.123(0.672-1.877)  1.316(0.760-2.277)  1.031(0.721-1.474)
3= 1.381(0.848-2.250)  1.077(0.725-1.602)  1.212(0.577-2.549)  1.196(0.631-2.269)  1.256(0.710-2.222)
Frequency of No 1 1 1 1 1
cariogenic
b‘ivﬁrages 1 1.316(1.016-1.707)  1.136(0.819-1.576)  1.492(1.102-2.021)  1.268(0.813-1.977)  1.453(1.043-2.025)
intake
2 0.827(0.562-1.217)  1.360(0.896-2.064)  1.250(0.772-2.024)  1.531(1.130-2.074)  1.600(1.097-2.333)
3= 0.986(0.612-1.589)  1.332(0.860-2.064)  1.156(0.638-2.095)  0.638(0.302-1.347)  1.084(0.501-2.345)
2015
Frequency of No 1 1 1 1 1
cariogenic
snack intake 1 0.781(0.481-1.269)  0.910(0.712-1.163)  1.075(0.800-1.443)  1.039(0.724-1.491)  0.950(0.648-1.395)
2 0.724(0.446-1.175)  1.104(0.845-1.444)  1.094(0.833-1.437) 1.108(0.776-1.583)  1.141(0.843-1.543)
3= 0.808(0.446-1.464)  1.032(0.772-1.381)  0.965(0.674-1.383)  1.057(0.713-1.567)  1.050(0.700-1.575)
Frequency of No 1 1 1 1 1
cariogenic
.bt?[virages 1 0.962(0.744-1.244)  0.911(0.770-1.077)  1.033(0.851-1.254) ~ 1.028(0.812-1.301)  0.925(0.771-1.110)
intake
2 0.885(0.602-1.300)  1.118(0.858-1.458)  0.943(0.629-1.412)  0.975(0.723-1.313)  0.887(0.661-1.190)
3= 0.940(0.572-1.545)  0.863(0.527-1.413)  0.727(0.475-1.112)  0.889(0.564-1.402)  1.324(0.951-1.844)
2018
Frequency of No 1 1 1 1 1
cariogenic
snack intake 1 0.834(0.651-1.069)  0.969(0.789-1.190)  1.124(0.851-1.486)  1.042(0.824-1.319)  0.973(0.807-1.172)
2 1.033(0.824-1.296)  1.036(0.829-1.296)  1.189(0.928-1.524)  1.238(1.015-1.511)  0.966(0.778-1.201)
3= 0.849(0.665-1.085)  1.122(0.856-1.471)  1.195(0.926-1.544)  1.253(0.986-1.593)  0.988(0.810-1.207)
Frequency of No 1 1 1 1 1
cariogenic
_bt?[vErages 1 1.105(0.957-1.275)  0.972(0.839-1.127)  1.148(0.915-1.440)  1.090(0.925-1.284)  1.103(0.940-1.295)
intake
2 0.992(0.815-1.208)  0.873(0.711-1.074)  1.061(0.826-1.363)  1.026(0.857-1.229)  1.321(1.091-1.600)
3<

0.979(0.749-1.280)

0.922(0.708-1.200)

0.893(0.670-1.191)

1.060(0.839-1.339)

1.093(0.389-1.425)

- DMFT: Decayed, Missing and Filled Teeth.
- Bold: &0.05 determined by complex samples multivariable logistic regression analysis.
- Adjusted by gender, daily toothbrushing frequency, self-perceived oral health.
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