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Dr. Dongbo Fu

Medical Officer for Tobacco Cessation,
Department for Prevention of NCDs,

World Health Organization, Geneva, Switzerland

Short biography

Dr Dongbo Fu is a Medical Officer for tobacco cessation in the National Capacity Building Unit, Department for Prevention
of Noncommunicable Diseases (formerly Department of Tobacco Free Initiative) at World Health Organization (WHO). Dr
Fu began his work with WHO in 20006, where he first worked as a Project Coordinator for WHO’s Ageing and Life Course
Programme prior to his current position,

Dr Fu has over 10 years international and country-level experience in tobacco cessation and treatment of tobacco
dependence. He is WHO's principal focal point for supporting WHO Member States to establish and strengthen their national
tobacco cessation and treatment systems as part of comprehensive tobacco control strategy. He has coordinated the
development of a series of WHO policy recommendations and technical tools for integrating brief tobacco interventions into
primary care services, including NCDs, TB and oral health programmes. He also provides direct technical support to WHO
Member States through regional and country-level training workshops to scale up their tobacco cessation services, He has
conducted more than 40 regional and national tobacco cessation workshops in both developing and developed countries.

Before joining WHO, Dr Fu served as an associate professor and the deputy director of Department of Preventive
Medicine, School of Public Health, Fudan University (formerly Shanghai Medical University) in Shanghai, China, where he
spent seven years in teaching and research in the field of health promotion and health education, community-based NCD
management and tobacco cessation in primary care. He also worked as a public health doctor for two years in China
between 1993 and 1995.

He studied Medicine and received his M.D. from Jiangxi Medical College, China. He holds a Ph.D. in preventive medicine

and a Master of Public Health both from the School of Public Health, Fudan University.
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Abstract

The importance of tobacco cessation in preventive dental care

Oral diseases pose a major health burden for many countries. These diseases share common risk factors of
noncommunicable diseases (NCDs): tobacco use, unhealthy diets, physical inactivity and harmful use of alcohol, and can
benefit from common responses to NCDs, such as quitting tobacco use.

Oral health professionals could play unique role in identifying and helping tobacco users in primary care because they
have the highest access to young and “healthy” smokers, and often have more time with patients than other clinicians to
advise smokers to quit. Currently however, it is rare for oral health professionals to routinely discuss tobacco habits with
their patients. The main barriers to providing tobacco cessation interventions are lack of knowledge and skills about tobacco
and tobacco cessation, lack of professional leadership and lack of integration of tobacco cessation interventions with oral
health programmes,

In 2015, WHO updated evidence on tobacco use and oral diseases, as well as the impact of tobacco cessation on oral
health through a systematic review, which laid a scientific foundation for integrating tobacco cessation interventions into oral
health programmes in primary care. The review concluded that direct tobacco use and exposure to second-hand smoke were
associated with oral cancer, periodontal disease, dental caries and tooth loss; tobacco cessation was significantly associated
with better oral health outcomes as measured by the number of lost teeth, periodontal health and the risk of new lesions
or malignancies.

The recognition of associations between tobacco use and oral health, as well as the benefits of tobacco cessation on oral
health outcomes makes it imperative for national oral health programmes to actively support tobacco control efforts at both
the clinical and community levels, WHO has developed the following policy recommendations as well as relevant technical
resources and tools to support national oral health programmes to routinely identify and take care of patients who use
tobacco:

1. Oral health professionals should routinely offer brief tobacco interventions to all tobacco users in primary care,

2. Oral health care systems should be strengthened to improve integrated delivery of brief tobacco interventions by oral

health professionals.

If every tobacco user attending oral health care facilities is provided with brief tobacco interventions, it will have a major

impact on tobacco use prevalence.

Contact: fud@who.int
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Loneliness and subjective oral function status in the elderly

Hyojin Heol, Yun—Sook JungZ, Hyekung Chol, Keun—Bae Songl, Youn—Hee Choi'

"Department of Preventive Dentistry, School of Dentistry, Kyungpook National University,
*Department of Dental Hygiene, College of Science & Technology, Kyungpook National University

Key words: Chewing, Dysphagia, Loneliness, Oral dryness, Oral health

1. Introduction
Loneliness was not only associated with social status and also with general health. The aim of the study was relationship

between the loneliness of the elderly and the oral health status.

2, Methods

This study performed a second analysis of the KSHAP (The National Social Life, Health, and Aging Project) study data.
The study included 1,521 elderly people aged 60 and older. The loneliness was to use UCLA scale, and the oral health status
consisted of chewing discomfort, oral dryness, and dysphagia. Statistics used SAS 9.4(SAS institute Inc., Cary, NC, USA)

statistics analysis software and a statistical significance of 0.05.

3. Results
Studies show that older people who often feel lonely are likely to feel uncomfortable with their work. An old man who
often feels lonely is likely to feel the dry mouth and older adults who often feel lonely are likely to have age-related

problems.

4. Conclusions
This study is significant in understanding that loneliness is associated with oral health in older adults, suggesting the need

for multi-dimensional approach, not limited to known factors that affect oral health in older adults.

5. References

1. Donnelly LR, MacEntee MI. Social interactions, body image and oral health among institutionalised frail elders: an
unexplored relationship. Gerodontology. 2012;29(2):e28-e33.

2. Johnston DW, Propper C, Shields MA. Comparing subjective and objective measures of health: Evidence from hypertension
for the income/health gradient. Journal of health economics, 2009;28(3):540-552.

3. Eslick GD, Talley NJ. Dysphagia: epidemiology, risk factors and impact on quality of life-a population-based study.
Alimentary pharmacology & therapeutics. 2008;27(10):971-979.

Contact: Hyojin Heo, Dept. of Preventive Dentistry, School of Dentistry, Kyungpook National University, 2177 Dalgubeol-daero, Jung-Gu, Daegu,
41940 Korea, Tel: 82-53-660-6875, E-mail: januaryh@naver.com
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Table 1. The relationship between demographic socioeconomic status, oral health behavior and prevalence of periodontitis

Odds ratio Odds ratio(95% CI)
Age Age . 1.056(1.038-1.075)
Gender(ref: Female) Male n 1.195(0.875-1.633)
Education level <Middle school - 1.341(0.924-1.947)
(ref: >University) High school —— 1.195(0.808-1,644)
Father's education level Uneducated ——— 0.828(0.527-1.300)
(ref: >High school) <Elementary school —— 1.086(0.814-1.450)
Middle school —— 1.107(0.783-1.565)
Mother's education level Uneducated —— 1.038(0.687-1.569)
(ref: >High school) <Elementary school - 1.170(0.808-1.695)
Middle school - 1.183(0.792-1.769)
Household income Low T 2.013(1.314-3.083)
(ref: High) Mid-low 1.433(1.043-1.968)
Mid-high 1.095(0.814-1473)
Type of national health insurance ~ MAP(Medical Aid Program) - 0.085(0.305-1.285)
(ref: NHIS(employees)) NHIS(self-employed) . 1.005(0.798-1.265)
Administrator, expert R 0.788(0.497-1.248)
Occupation Office work S S 0.940(0.603-1.467)
(ref: Unemployed) Sales and services R 0.883(0.608-1.285)
?griculture,forestry and - 1976(1.039-3.756)

ishery =
Machine fitting . 0.863(0.508-1.310)
Simple labor —.— 0.723(0.433-1.209)
Working hours Unemployed = 0.649(0.431-0.978)
(ref: Day duty) Irregualr shift work —- 2.596((0.713-9.459)
Division work = 0.356(0.070-1.821)
24-hour shift —_— 0.733(0.117-4.603)
Regular day and night shift ——8—— 1.304(0.741-2.295)
Night shift —— 0.540(0.226-1,290)
Evening duty (14:00-24:00) - 0.741(0.473-1,162)
Others — 0.950(0.246-3.675)
Daily toothbrushing frequency <Once == 1.137(0.783-1.653)
(ref: >Three times) Twice — 0.958(0.773-1.188)
Use of dental floss(ref: Yes) No ™ 1.811(1.399-2.345)
Use of interdental brushes(ref: Yes) No _._ 0.842(0.634-1.119)
Dental checkup within a year(ref: Yes) No 1.026(0.838-1.255)
Smoking Current smoker - 2.163(1,533-3.052)
(ref: Non-smoker) Past smoker - 1.127(0.798-1.590)
Alcohol drinking > 2 times a week a 1.097(0.778-1.540)
(ref: Never) 2-4 times a month , ‘ i , , , . 1.102(0.812-1.496)
< Once a month v 05 ! 13 23 3 35 1.072(0.824-1.394)

Bold : P<0.05 by determined by logistic regression analysis.
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Table 1. The rate of homeless with dental experiences by socio-demographic characteristics in Korea

Dental diseases Unmet dental
. Total ) .
Variables experienced care services
N n % P-value n 9% P-value
Total 1468 432 29.4 - 166 38.6 -
Men 1183 335 28.3 132 39.4
Gender
Women 285 97 34.0 34 35.1
<29 2 4 182 0 0.0
Age 30-49 396 90 227 34 37.8
8 50-69 ol4 291 318 112 384
>70 136 47 34.6 20 435
Drinkin No 862 263 30.5 87 33.1 s
8 Yes 606 169 279 79 468
) No 550 159 289 55 34.4
Smoking
Yes 918 273 29.7 111 40.8
Homeless shelter 1147 343 29.9 * 115 33.5 -
Housing status Small room (Jjok-bang) 128 45 352 25 55.6
Street homeless 193 44 22.8 26 59.1
Duration of <10 825 234 28.4 81 349 ok
homelessness 11-20 405 120 29.6 62 51.2
(years) >21 238 78 328 23 29.1
Emplovment Employed 723 219 30.3 72 332 *
Py Unemployed 745 213 286 94 437
Monthly i 1,000 78 29 37.2 15 51.7
ontitly income 500-1,000 262 86 328 34 395
(thousand won)
{500 1128 317 281 117 309
Use of medicaid Yes 1036 334 322 128 38.2
No 432 98 227 38 39.2
Use of Yes 1069 307 28.7 106 34.4 -
Toutreach programs No 399 125 313 60 484
" percentage among who experienced dental diseases “free treatments provided by volunteers

*

S B S L

p(0.05, ** p<0.01, ** p<0.005

A |

sl 5o B4 9 AR A de] Rt HE A2z Al1S.

. Springer S, Homelessness: a proposal for a global definition and classification. Habitat international 2000;24(4):475-84.

olei7l, e, A4, HAH, AL, FF5 T 20168% =59l 5o AERA BAA, Al SR AAE] AEH;2017.
BAEZE 2019 O] B oI AFACH], A& K AE 2] 5:2019:71-78,

L HARAR 2019 17| 2GRN, Al A EA]552019;354-356.
CEYE, BARAY w4007 veg9lo] n|EE o7 A oist I3kl Journal of the Korean Data Analysis Society

2019;21(2):1031-1042,

AgA: o]5d. FEAFUEn AT Y, Ask 010-7345-2188, o]l leesh.dmd@gmail.com
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Associations of dentist—patient relationships with oral health impact in Australian adults

Youngha Songl, Liana Luzzil, Sergio Chrisopoulosl, David Brennan'

"Australian Research Centre for Population Oral Health, Adelaide Dental School,
The University of Adelaide, South Australia, Australia

Objectives: The relationship between dentist and patient remains central in clinical encounters. Oral health outcomes have
been proposed as a potential benefit from better dentist-patient relationships (DPR) by theoretical hypotheses and normative
suggestions, This study aimed to examine whether better DPR are positively associated with less oral health impact, a
measure of oral health-related quality of life (OHRQOL).

Methods: A random sample of 12,245 adults aged 18 years or over were drawn from the Electoral Roll in South Australia,
and surveyed by self-complete questionnaire in 2015-2016. The outcome variable was the Oral Health Impact Profile-14
(OHIP-14) to assess OHRQOL. Explanatory variables were trust in dentists, satisfaction with dental service, and dental fear
representing DPR attributes. Potential confounders included demographic, socioeconomic, oral health behaviour, and dental
service variables in the analyses.

Results: The response rate was 41.9% (n=4,220). Unadjusted mean scores of explanatory and outcome variables were
distributed statistically differently (p<0.05) across covariates except for sex and income to trust, education to satisfaction, and
sex to OHIP-14. Bivariate correlation coefficients were in accordance with descriptive statistics, showing the highest
association between trust and satisfaction (r=0.67). Multivariable linear regression showed that better DPR variables of high
satisfaction and low fear were consistently associated with lower OHIP-14 in both individual/clustered block entry and full
models after adjusting other covariates (p<0.01; B=-0.039 and 0.316, respectively in the full model). The block of DPR
variables accounted for 13.6% of variance in OHIP-14 with trust not reaching statistically significance for the outcome in block
entries.

Conclusions: The results indicate better DPR variables of satisfaction and dental fear are associated with higher OHRQoL
independently from relevant covariates. Better DPR can be considered one of predictors for favourable oral health outcomes
with the need of further studies for causality.

Acknowledgements: This study was supported by the National Health and Medical Research Council through a project
grant (APP1049943). The first author is supported by Australian Government Research Training Program Scholarship.

Contact: Youngha Song, Australian Research Centre for Population Oral Health, Adelaide Dental School, The University of Adelaide, Level 9
Adelaide Health and Medical Sciences Building, SA 5005, Australia, Tel: +61 8 8313 5509, E-mail: youngha.song@adelaide.edu.au
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The effect of oral exercise with chewing gum on the oral functions in elderly
AEAY, o)Fy!, o2 A, AW’
'Axieta et dAetad, ‘BK21 E32 ST AAEE Algw

Ml T ARF, T ©F, w9, AX, ASHE, ehojRu)

1. A=

A2 5ol s @ dash] diel wole] A% Hee FAAYIY] Slste] ol £EEe] AT Ytk 1 % AL

ol 8% A% £50] A% sk 4tk o] dlrk. Eak A% QxG] FA GRFS mlXn, v|He] A5t Asds
o}

o] Fok Aol I & 4 ok L AFF 50 vt AolE W= Ut
A 9] Tpgof| thget Q(eg. B, AdtsE)ECl 4T 25k
2] 7 7159 FRAR 7 7o) DAdHoR AT Ao]7} o] fRofitial &

o} wekA] & AtoA= ©ed] A o] opd ASAE Bl SR 4 e o] EiE Simple oral exercise
A AFFFORA HGHHRl 17 7]5-& ERet, 53] A& 58S FFAIZILA st ofof B Aol AL 654 o4
=918 giie 2 At Ags Simple oral exercise?] A2, el EE] A5 Al tist s Sels|R 1Ak gholot,

of YA A2d H w=QlwstlE oA 654 ol k=9lE BRI en, Ao s dAqte] ofstal 4l
T At Atel 23S Intervention®] E5-& || S 2H 7@ SIS 7IEC2 randomdHA 3719
itk Control group 219, A31(Simple oral exercise group, OEG) 38%, A&72(Gum and simple oral
exercise group, GOG) 399o] Ato] Zrofsldlon &S ALgh 2F A HoA} & 969 o]t OEGS simple oral
exercise(SOE)FHS 8H7 23] 35l3ith. GOGE= SOE % A5 oA +asidict. A5 & dF-E5 flst MdE AS
olgsto] 315 28] 1087k +ATFEE Sk,

A= Intervention 7|7 85 9 {-2] &3} 3H2F 717F 5?§ Z 11520 AP Qi wo|AaIA BE 7] s HAH AR S
g, =, Aok H7h W ARRARE AldsHR e T % 25, 55, 8l 851 SUS TS HARE Al diidAE
o 859 BE Inerveniong FHES WE Weren 35 Fol Al Udste] BUT TAISANE Asiac

232191 A2 Mixing ability index (MADE Boto] HFs}elm, 472 AhE B7kel7] $ito] uIxSgerone 53]
3kt w3k AsksY H7LE 9I5ke] repetitive saliva swallowing testS =33} o AEZALS E3) tfAlA}p Eelo] QIX|sl=
7 715 S WUkt A5 AAF W 4] H7F A9 intervention A|dY A% ¥ 3= ANOVA, Linear mixed model,
and McNemar's testE® Esfo] EA|Z o2 BEAE QT

2

il

3. 4724 9 3%

At Ate] HaFedE-2 control 78.24], OEG 75.34], GOG 75542 Z+ 27k A% Frofgh 2pol 7 QIS RE ol A
ol dut SAF 2 e A TP B AR YEith

MAI®] H4+ H4E intervention®] FR2E 85 Zof GOGOA 18%, OEGOA] 15% A3t thFig. 1). H|o|Aekeld}t 2k AJ- 7
o] He Zpolo] Hat HA] GOGOA 9.4, OEGOA 1112 YR TH(Fig. 2). & GOGol|lA intervention$- A2h5e o] 7 Bol
AFst Ao & Yelgth ®3 GOG U OEGZ|A] 25 intervention 28 & 33 & APHHE 319 o] A25Ho) c} PPN
FAITE o8] Ho| ARl HtE w2 AztsEls Attt AE SRlskinh. HIASA B R A9, 85 - OEGO||A]
68%, GOGOJA 42% 53t Z1& S8ttt vRRIZIA| = wo|Aekql ) 855 Efl Zu|af Wote] afgho] OEGOA 0.19% 7}
A o] A5agitt. wakA 2744 9] intervention % SOEVE 42331 SLojl A Bl Bu]ey 27} HI7} 71 Hol g2 elsigitt.
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Fig. 1. Changes in mean MAI after the different interventions Fig. 2. Mean differences in masticatory performance between
each study time point and the baseline

4, Conclusion

SOE ¥ 73} A3 SOE BT =919 7} 7|5 FHAIS SRlskoint. £3] A} A3ek SOE= SOENt 4=33t AulH ot
A2} 5L TS FAAAT Hho] SORTE Salshs A Zat AFE SOERT BlolEu|S B S/t ntebd A 2%
3 SOEL: AaPeo] £23k wololA), SOE: EfojEn|go] AL welod] U 4= e Oz AR,
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Optical evaluation of tooth wear using quantitative light—induced fluorescence technology

Sang—Kyeom Kiml, Hoi—In Jungl, Seok—Woo Parkl, Elbert de Josselin de Jongl'z, Baek—Il Kim"?

'"Department of Preventive Dentistry & Public Oral Health,
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Keywords: Tooth wear, Autofluorescence, Quantitative Light-induced Fluorescence

1. Introduction

To ensure long-term preservation of natural teeth, it is essential to detect early stages of pathological wear and provide
preventive interventions to inhibit or postpone its progress. Various techniques have been suggested to quantitatively assess
tooth wear, However, most methods have limited clinical application. Therefore, Tooth wear index (TWI) calculation with
the visual inspection is considered as the gold standard in clinical situation. In previous study, fluorescence parameter (A
Fwear) by using quantitative light-induced fluorescence (QLF), showed a strong correlation with residual enamel thickness
and tooth wear severity,. However, the process of evaluating the overall wear of the entire tooth with the age of the subject
is also essential for determining physiological wear or pathological wear.

The aim of study (retrospective study using clinical images) was to provide a standard for the determination of
physiological and pathological tooth wear using QLF-D Biluminator™ 2+ system (Inspektor Research Systems BV; Amsterdam,

The Netherlands) based on the fluorescence parameters of QLF, traditional TWI and age information of subjects.

2. Materials and methods

2.1, Sample selection and QLF image analysis

The QLF-D images of 73 adults (age range: 22 - 48, mean: 33.81 = 7.71) were used for calculating AFwear. 1949 teeth
which have various tooth wear were included. The teeth which have restoration, caries and fracture including cusp area were
excluded. QLF-D images of each subject were used for selecting area of interest (AOI) and calculating AFwear of each tooth.
TWI of each AOI was calculated for validating AFwear.

2.2, Statistical analysis and validity test

Pearson correlation analysis was used for determining the relationship of AFwear with age. The optimum thresholds of
AFwear for distinguishing between enamel wear and dentin exposed wear were determined by the highest combination of

sensitivity and specificity in the receiver operating characteristic (ROC) analysis and area under the ROC curve (AUROC),

3. Results and discussion

A total of 1949 AOI were included in the final analysis. As the age became increased, the AFwear values tended to be
significantly higher and showed a moderate correlation (Pearson correlation = 0.627, P < 0.001). According to types of tooth
and age groups, the various optimum cutoff values of AFwear was calculated (12,05 - 14.65); cutoff values of AFwear
showed high level of validity (sensitivity, specificity and AUROC: 0.78 - 0.75, 0.77 - 0.85, 0.86 - 0.93 respectively).

In this study, the AFwear values among the teeth classified as TWI showed statistically significant difference, even though
the tooth wear was evaluated using only images without the actual tooth evaluation. In addition, AFwear value increased
with age and TWI score. This suggests the possibility of using QLF images to increase economic and time efficiency in
large-scale epidemiological studies. In addition, by incorporating QLF technology into the tele-dentistry field, it will be

possible to use it as a remote evaluation system through image storage and transmission.
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4, Conclusion
AFwear values, which denote fluorescence difference by using QLF, showed a significant correlation with age. At the
optimum threshold of AFwear showed high level of validity for distinguishing dentin exposure. Therefore, the fluorescence

parameter of QLF showed potential to used basic data for determining pathological tooth wear.
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o) Al 418 3 shz 912 9leln, ok e Aol QE W, mo,
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2% vkl W Ei Aolde] sl eaEh Azt dosl Relew Agsith Milerh BRAAA vhEeg
2z FrHMiller, 107)3 o2 B2 FF24, MAMY ohEeF 24 5 clokeh WO WL o)Rol4 $hom RDARelative
dentin abrasion), REA(Relative enamel abrasion)2 A|X|A|Q] nl =& Yelfgict, AR WA QEAEA] dlFet =4 A9
13} TfErE o] FofX|AL Qo o AFE Fl ole S Aol EAHE E8et An 3 A
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2, ddid 2 9y

Tt $2]0] gle SARE Smm)E Zfsto] Adopdo] =2E =g Anlgt & Aobda WEE AHEB0O<VHN<80) 120715
FEZAA A} ATFAZA 19F0] 6704 T2 whgdstaict. &AL 15011609;2017 EHRE SAWHS B3 v wx|otun e
B7PHI} FUsHA A GEHE150g, G 10,0003)8FATE 2 AHE] nhR == g g|o| A AR ] A (0]8F CLSM, Confocal laser
scanning microscope, ZEISS LSM 800, Zeiss, Germany)¥} H|ZE4] 321 t]A|gA; 27| (NV-E1000, NanoSystem Co., Ltd.,
Korea)& ©|-8-5f0] nhi i 2 A 7], npF-Hul i f=o] Zjo], Hyt nii Zlo)l& SAsIlet. £, A|AAY mhrA| ekt
e 7F AEEAE 2] fal uheA] RS FEste] TS ARSIt ZTHEA]2 IBM SPSS 25.0 (IBM Co.,Armonk,

UsA) 57 Z2 IS o] 831, 7|eEAet A+ AR & v]mg ATHEH (Spearman correlation analysis) S A A3 TE

2} A @Y ZHATE AR TS ehfo] nhmE BrhiAle] o] 75T U] Sla) Spearman ATHEAL 41X
3 AT B 24y gk Solgh AL Qs A2 UERTHTable 1, PC0.001), 2N AACL AIEAIAA it n}
BERDANE S 7F §AT AFAE BATHTable 2). EF, vhEA] W ol 7he) ATAS BAT AT, daj)
R0l ThEAL el ute nhmEel fofeh Aol 9leS SHRIT 4 UIthr=0.691, PO.01, Table AN %),

Table 1. Correlation between dentin abrasion measurement methods

Correlation

Variable Mean £ SD Average Right Left
heigligt 4Ra 4Sa deig) th depth Mean depth

"Average height 16,71 * 16.21 1 0.640" 0.850* 0.721* 0.547* 0.767*
ARa 0.79 + 0.89 1 0.814* 0.552¢ 0.597* 0.644*
45a 445 + 591 1 0.705* 0.719* 0.818*
"Right depth 2140 * 2372 1 0.495* 0.873"
‘Left depth 2087 + 2147 1 0.818

'Mean depth 21,13 + 20.13 1

PP {0.001. Spearman correlation analysis was conducted.
Average height (measured by Non-contact 3D profiler). “Right abrasion borderline depth, *Left abrasion borderline depth.
'Mean of right and left abrasion borderline depth.
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Table 2. Relative dentin abrasion by measurement methods and ranking

e A‘}ig Rugj]\sg% S CLSM #$ % 71Z RDA %9
xk-a 318 1 294 1
2]2F-b 234 2 227 2
=] 2F-¢ 226 3 175 4
x| oF-d 200 4 183 3
x| 2F-¢ 110 5 122 6
x| oF-f 106 6 102 7
x| 2k-g 105 7 133 5
¥ vk £93 100 18 102 8
x]9k-h 100 19 100 9
%] i 93 10 98 10
]2k 76 11 97 11
x|ok-k 70 12 83 12
k-1 58 13 58 14
x]%F-n 56 14 65 13
=]2F-m 48 15 56 15
x¢F-0 45 16 40 16
x|k-p 29 17 28 18
x|k-q 23 18 31 17
x| 9k-r 16 19 16 19
2| 2F-s 10 20 15 20

4, AE

YT A FEAY ol AFARAN A Y S 331 uFAd SH7IE o5t AR OE A0 R AXAY ntREE

Bohshgich, nhe A% EWAA7] wete 24, vhRiulnk g o] Aho] ZAM, whRE B3t vk o] 2] UE
Zukgols fole e Bart tetd AXA e H7ek] Sle RDAS ARESHE A9 ol QiellAl AAlsH
ohm o] ZAWAS thRE Wbl fEY 2UUS AFT S Uk DA% H

. Miller WD, The wasting of tooth tissue variously disignated as erosion, abrasion, chemical abrasion, denudation, etc.
DentCosmos 1907;49(2):1-23, 109-124, 225-247.
2. International Organization for Standardization., 1SO 11609;2017:1-22,
3. Ryge G, Foley DE, Fairhurst CW. Micro-indentation Hardness. J Dent Res 1961;40:1116-1126.
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patient hygiene performance index, S-PHP index), Turesky”} &3t Quigley?} Hein®] X|HA|w-=}
index), -FHARLZZ]-LHR|4> (Papillary-marginal-attached gingival index, PMA index), Talbott, Mandel and Chilton®] 2]
A4 (Talbott’s gingival index), FHEH7|E o83 7|44 +3 5= 541 WAl o3t 3 H7HE &t SAsH

-
O

A|4=(Turesky’s plaque

3, @7as 9 v
H AL AW Mt X4=e] 2% AINS-PHP index, Tureskyb plaque index) 43 STHE] Alg o] tjzto] vl o 7HAst
on FAFSR Folgt 2po|7F UEFHTHP0.05). A2H A& &3 ZIHPMA index, Talbott's gingival index) 45 $5-E|
deto] el Hlsl B #askem A4 o3t X]'°]7} L}E]"/"‘:Hp@ 05). 73 A,E 4% A= 153 e AP
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Table 1. Changes of simplified patient hygiene performance index

after after after after after

group Base 1D 3Ds 1W 4Ws  4WS+24Hs
C mean 277 273 270 261 2.45 2.46
SD 0.36 0.45 0.44 0.48 0.52* 0.50*
E mean 2.83 275 2.49 2.42 217 2.09
SD 0.41 0.45 0.49* 0.42* 0.36* 0.33*
p-value 0.526 0.844 0.097 0.132 0.023 0.002

C: control group, E: experimental group

SD: standard deviation

p-value: p value by 2-sample t-test

*p<0.05 by paired t-test between base and after
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Table 2. Changes of Turesky’s plaque index

after after after after after

group Base 1D 3Ds 1w 4Ws  4WS+24Hs
C mean 2.07 2.14 212 2,01 198 191
SD 0.67 0.76 0.78 0.66 0.61* 0.59*
E mean 2.10 2.08 2.08 193 1.67 1.61
D 0.86 0.79 0.68 0.62* 0.53* 0.49*
p-value 0.733 0.757 0.860 0.663 0.048 0.040

C: control group, E: experimental group

SD: standard deviation

p-value: p value by 2-sample t-test

*p<0.05 by paired t-test between base and after
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Figure 1. Antibacterial activity test of the experimental dentifrice against A. israelli
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Figure 2. Antibacterial activity test of the experimental dentifrice against E faecalis
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Figure 3. Antibacterial activity test of the experimental dentifrice against F, alocis
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Figure 4. Antibacterial activity test of the experimental dentifrice against F, nucleatum
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Figure 5. Antibacterial activity test of the experimental dentifrice against P. gingivalis
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Whitening effect of 3.0% peroxide self—bleaching patch according to application time
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1. Introduction

As quality of life improves, self-bleaching that is safe and simple to use is becoming popular. A bleaching patch containing
3.0% peroxide is applied for a minimum of 30 minutes and a maximum of 60 minutes to check the difference in whitening
effect over time. Subjective symptoms and adolescents' level of the subject, and present a whitening condition that ensures

the effectiveness and stability.

2. Materials and Methods

A double-blinded randomized controlled trial to evaluate the efficacy and safety of self-bleaching agents. 30 min bleaching
group - 30 min control (30C) and experiment group (30E), 60 min bleaching group - 60 min control (60C) and experiment
group (60E). The random allocation ratio of the control group is 1:1. The 100 finalists will be assigned to four groups of
25 each. The control group attached the placebo-primer and placebo-patch for 10 days for 30 and 60 minutes, the
experimental group attached the taurine-containing primer and the patch containing 3.0% peroxide for 10 days for 30 and
60 minutes, respectively. The color change is measured three times using ShadeEye-NCC before, 3, 5, 7 and 10 days after
the procedure. The AE value is calculated to determine the whitening effect. The effectiveness and stability of the whitening

effect are analyzed using SPSS Ver 20.0.

3. Results

Intragroup color change of AE* value of 30E group was 1.18%1.37, 2.56+1.17, 3.31%1.05, 4.75+1.21 after 3, 5, 7 and 10
days, respectively (p=0.000). Changes in color of intergroup was 1.18%1.26, 1.17+1.54, 1.22+1.83 in 30C group, and
2.56+1.17, 3.31%1.05, 4.75+1.21 in 30E group at 5, 7 and 10 days, respectively (p=0.014, p=0.000, p=0.000). Intragroup color
change of AE* value of 60E group was 1.14%0.88, 2.82+1 .48, 3.88+1.63, 5.41%232 after 3, 5, 7 and 10 days, respectively
(p=0.000). Changes in color of intergroup was 1.21%1.40, 1.39%1.63, 1.29+1.34 in 60C group, and 2.82+1.48, 3.88+1.63,
541232 in 60E group (p=0.001, p=0.000, p=0.000). As a result of the evaluation of bleaching stability, there was no
significant difference in gingival index in all four groups (p=0.078, p=0.069, p=0.075, p=0.059).

4. Conclusions

The 30 min group was able to observe the effective whitening effect 5 days after the application. The 60 min group
showed a visually discernible difference from 3 days after the application, but the statistical evaluation showed a significant
difference from 5 days after the application. Therefore, the self-bleaching agent containing 3.0% peroxide may be obtained

by whitening effect by selecting a flexible use time from 30 to 60 minutes.
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Version 1. Original model using natural color
Predicted AE*= -0.278XWL*+0,253xXWa*+0,569xWb*+21.700
Version 2. New model using natural color—fluorescence combination method

Predicted AE*= -0.274XWL*+0.615XWa*+0.916XWb*-0.316XFL*-0.852xFa*-0.195xFb*+18.440

Table 1. Comparison of Pearson’s correlation coefficients between original and new prediction model
2

R R F p-value
Version 1 (Original model) 0.508 0.258 7.550 <0.001
Version 2 (New model) 0.607 0.368 6.020 0.001

Version 1; Original prediction model using natural color,
Version 2; New prediction model using original color-fluorescence combination.
R’=coefficient of determination
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The clinical treatment for teeth whitening accompanied by dental caries : Case report

Sun—Young Chung'#, Ja—Won Cho'

'Department of Preventive Dentistry, Dankook University Dental Hospital, Cheonan, South Korea

Objectives: Dental caries is one of the clinical factors related to treatment protocols in teeth whitening. The authors tried
to considerate various aspects associated with this clinical treatment case, teeth whitening procedures accompanied by dental
caries on the treatment areas, such as patients’ chief complaints, diagnoses, treatment procedures, referral to other specific
departments, and patient management.

Methods: A 36 year-old female who is visually impaired visited the department of preventive dentistry, Dankook University
Dental Hospital to treat her teeth whiten, The reason she considered teeth whitening was that her father had mentioned
her teeth yellowish. After the consultation for teeth whitening had been finished, her entire teeth got cleaned thoroughly
with ultrascaler, The individual tray for the whitening gel application was made by taking impression of upper and lower
jaws. Before starting teeth whitening procedures, the author gave her indications of dental caries on #11-21 proximal surfaces
as well as asymptomatic apical periodontitis on #14 PFM. Each treatment included teeth shade evaluation by VITA SHADE
GUIDE, intraoral photo taking, and teeth whitening gels with laser application from right to left canine of Maxilla and
Mandible by chairside. Careful notice was given to the patient for the first visit to teeth whitening. If she feels pain during
the whitening procedures, then promptly go to the department of Advanced General Dentistry and get treated with the
temporary restorative dental material on that area. Permanent restoration will be need to fit the shade of temporarily treated
tooth to that of whiten teeth, after completion of the whole teeth whitening procedures.

Results: No discomfort was shown during the entire whitening procures, except for erosion on free gingiva around #22
due to use of overdose-whitening gel with the individual tray. Hardly been changed the yellowish teeth to brighten status
by trials to once or twice. After the third trial, the teeth got started to brighter from A4 to A2. Because of the erosion on
the marginal gingiva, the final trial was only proceeded on #33-43.

Conclusions: This was my first clinical treatment case of teeth whitening accompanied by dental caries on the treatment
area, The dental caries of #11-21 was apparently found on radiographic examination over the DEJ line as well as visual
examination, However, consecutive procedures were undergone without any painful symptoms due to the dental caries.
Moreover, the patient never got treated on that area after finishing the teeth whitening and only got treatment of RCT on
#14 with asymptomatic apical periodontitis.
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AP (0.05, Table 1).
zb 39 15E APeR A A -39 THuHHEIHAVHN)E 37(-18.14255)0] 71 &9kal, 235(-13.0%3.53),

(-7.79T4.47), 15(-1.52+4.30) =22 Yepdon zh 39 o3t o]z} Q3Ith(P)0.05, Table 1).

Table 1, Difference in dentin surface microhardness after treatment for 15 minutes Unit: VHN
Treatment
Grou N Before After A .
P (0 min) (15 min)
1 12 66.9%2.15 05.314.62 -1.52+4 30"
2 12 066.41+2.97 53.62.60 -13.043.53°
3¢ 12 66.4%3.15 483+2.12 18.1+255¢
4 12 66.6+2.45 58,815 33 779447
All values are meantstandard deviation
* 1 P(0.05, by Paired t-test
= 1 P<0.05, by One way ANOVA
“Ped: The same letter indicates no significant difference by Tukey test at @=0.05
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2 ABARA 240 2L ek Teld Bast ginka Azt
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ARl AL, AW, L, BASE, Ewush SEM
1. He

TR SIS Bl RS 5 URE slo] 7hEE ACR BUF, AbF EL TAE 100 ol ) 4
& Al Y] Akt Fof Gx & 4 ¢ %Eﬂ EUSRE BE Wl 100 vl IASEE B 10-95%
oI 34 Bol 95 ol Aol A EFLER]

Bavdst Agel 5, esold I8ar 1% 1 Ego] Hrhs Q4|02 QI3 &4 AlFlA o] Fsd B RS

HEHOR 3 520l M 1 sich, e nele A PSRl it WARLIE B Aol AR EE o)

] 3L O

l‘_

T gl Aol
220 BT ZeiAle] i Aol F715H olF IALEE ABET Q= el A ol T AZel T TN IF
2 4v% Bast ek, B AT AT ZeA G4 ISR Hofol AL JFL FAAAAIFS o §3to] WY

TP WHFORM Lopr A Brt,

2, 4= 9 Oy

21 Ags 4
Table 1. Composition of the drinks used in the experiment
Group(Classification) Brand name Acid added* Calamansi added
Mineral water .
(Negative control) Jeju SamdaSoo ) )
Carbonated drink
. Coca-Cola - -
(Positive control)
Greens & fruits drink Cafe real calamansi ade Citric acid 10% Calamansi
. - Citric acid
Carbonated drink t
arbonated dit lcon aning Oranssi  Calamansi Lactic acid 1.3% Calamansi puree
calamansi . .
Ascorbic acid

22 AEAE 9 Z=2A T
o] sfof AAZE 17 5 mme] AEW SUE S} 7
o]0} o} E o] ZLuldt B #60, #240, #6008 #12008 u}x] (Carbimet, Buehler, USA)S ARE3}0] ¢lufslgict. ¢lup
A|HL A|HO| AL, 3} &} - 45915 UM A=A (Fm-7, Future-tech Corp, Japan)& ©]-83}o] 200 gf 315502 10% 52t
018k & Vickers hardness number (0]3} VHN)E el FHA T 7} 260~320 VHN HEE Aeiste] 27] FHAHE 893t
o7} QTR Bo] ZF A 2K 4o wjAREICH
7 2 20 mA Y 8710 &5 & AlESE 108 5 SRl APty SRl AgfE AlHE 102 Ay o 349
of B FRPZ 187 AIF F 600 AZ710] Pof 26417 53 AxIAL
23, AJHEH BX

A ERHshE otobu Ak AT HEE|o|TE o] §atel A=) o] TYFAT, 25 E LA (108auto, JEOL, Japan) &

o]-g-5to] MF/delollAl 602 Bt 23] Migog HEAIY] & FAPAALER|Z (JSM-7500F, JEOL, Japan)& ©]-8-5to] 15 kVojlA|

10,0008H2t 50,0008H 2] &AW wWS AAoHA.

Agk g WY AlEHS ASstaL A7 F8F acrylic resin

24w

-
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P-22 ZAE| AUHLEZ (OYZ|atst FOp)

3. 4724 ¢ 1%

SRAE F FAPIAEnE o2 HEE s B3 ol Athgol A= x10,0002F x50,000 5844 &4
of glo] miEgt e HArh ISR A 72| ZTA] ofol=tol A BAE0] sl e Ee & %A
BHEel A x10,0009F x50,000 B A AZ EWS BPon] BAREES Qb ZetuiAl gl A ] 4t $H
g B oleRt A IUFEERE, MRS, IeRET 5 BRolA AR Qs AR EH FdE Ve
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Fig. 1. SEM images of enamel surface after treatment by beverages on enamel. (AJeju SamdaSoo, Mineral water, B: Cafe real
calamansi ade, Greens & fruits drink, C: Oranssi Calamansi, Carbonated drink containing calamansi, D:Coca-Cola, Carbonated
drink, left: x10,000, right:x50,000)

4, A8

AFolA ghijsls FrhEee R, ZeiAE S AR, 10% ZEbAehe SRS A B 1027H-A%
2ot o] FARS st AT, Ao AHHoz et T kAR JeRglow IyiEare s, ZeuiAz) e-9F
SR, 1000 ZEEAIG SRl A Al 2 E—,—OHH Fd3l a7 Bt dee] ARSo] et Ward THo]
FEsHA oz E4Fo] Wol AgEol WEHIU wetA olF M A WA T xobEale] oal o] ZAst 2 glo]
olof gt HHgt Aol =yt st AzhEc

5. Fagd
1, AF ook QbdA /AF 9 AFE H7IE 3/A 5. A 712 9 5+2/Internet]  2019.10.10.
https://www foodsafetykorea.go kr/foodcode/03_02 jsp?idx=30
2. Zero DT. Etiology of dental erosion—extrinsic factors, Eur J Oral Sci 1996;104:162-177.
3. Lussi A, Schaffner M. Progression of and risk factors for dental erosion and wedge-shaped defects over a 6-year period.

Caries Res 2000;34:182-187.
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P-23 EAE| UYHEE (O3] 28 £op
AE Al ZEhA] a7t X|olde] w|Al= FFF
e S B, 3715, Hpsl
Adtetm A olshARstel oAt S elskelTa, SE kst X1¢)ekat
AlQl: calamansi, beverage, dental erosion
1. 42

2 7o) e BT WA BE ANTOINE B A5} A3lon SRAMNE AZARE o83 e Sr5l
SAEIS 1 F %EP“J/\] SEE 20179 2 Q7S B ‘:}oh{ AlEo] M7 o] &HREY g Al W ik Zet
A gER 3 £RE g2 Bk GA SlaulE, DGPPSO] She ol SIS, B, G, A2 AAA, B
A 59 a0l ‘21‘3}3’— oA Qi

Seiu ATl dhre] SRtz Avo] Za) AU AR Aokt Belo] Qtkn BElt) etk & el BHe
2N} S SRk AohERe] nlA: ARe Yohwa) st

2. A= 9 P

21 AL 4

Tl A G A|TER] ZETAl 27 5 pHZF R ewk] ATk, FANERI T SR B2E 47 ArkEetet Al

Abthg 2RI AokRAle] R4 AeRTE BshaAr AE SR 2uhn 2o S0l 3% BHS W S 428

AFo g HAASIGtHTable 1),

Table 1. Composition of Calamansi beverages used in the experiment
Classification Group (Brand name) Calamansi added
Natural Mineral water Jeu SamdaSoo -
(Negative control)
. Coca-Cola
Carbonated drink - -
(Positive control)
Carbonated drink containing calamansi Oranssi  calamansi 1.3% Calamansi puree

Carbonated drink containing calamansi + 3% calcium 3% Ca+Oranssi calamansi 1.3% Calamansi puree

22 @8y
o] sfof AN AHT W EUE 47 5 mme] AEW SULS S}l ABE HEST A7 Y acrylic resing
o830} ol ol Zuat T #60, #240, #6008 #1200 u}x](Carbimet”™, Buehler, USA)E A}g3}o] oulslgict.
Autd AJH2 AJHE A 5) FH - 4595 BHO|MFZA (Fm-7, Future-tech Corp, Japan)& ©]-83F] 200 of 3522
10z 32 1%t 5 Vickers hardness number (0|3} VHN)Z H&E2 FHAE7} 260~320 VHN Y& Z2h= 7H& Adstgion
A 4sE AAsiel 7 27 1204 4o wgssict
HAE SRS Rel 92hK] ZeThAl SR HARH(CaCaO; -

SH,O, 308.30MW, Calcium Lactate Pentahydrate, Junsei
Chemical CO, Ltd. Japan) %7} 3%7} H=% #4310 S85E 20mA Y 8710 E5510] ARS8 AJH-ES 108 52t
exo] Aeseh. HelE AEE 108 AukE o) s5at A 187 AH F Ael A Y AR 2459 29
of Qe 4nelolA EH HEE st

He =27
= o‘l'l'“l"

3. 44y ¢ »%F
2 A 108 Ay & SAT
27141258 AVHNS Ueh) £44 0

e ARl 6,69
27 fola AolE iR

AVHN, 248 #7135 oebn Zelmba] o)

FHA e , & 471%
os WUTHP) 0.05). T2y LRHNZTEAl A E]to]
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-43.71£13.73 AVHN , ZEF2|t0] 49.05+£12.59 AVHN & Ut A4t Z4g A 2ftake] vlaolA S=of 108 A
WYY EHREL FebelRa SRS QR ZeA HelZold BANORE G5t Fastrkp0.09),

Table 2. Surface microhardness changes before and after treatment of beverages

Group Treatment* AVEN
Before(0min) After(10min)
Jeju SamdaSoo 287.37+11.04 294.06+15.39 6.69+22 05"
Coca-Cola 287.87+12.73 238 8143 47* 49.05+12.59"
Oranssi Calamansi 287 45%10.74 243 7419 42* 43.71+13.73"
3% Ca+Oranssi Calamansi 287.77£10.53 285.06+8.02 -2.71+12.58"

Values are meantSD. N=12
* 1 p{0.05, by paired t-test
* 7 : The same letter indicates no significant difference by Tukey test at @=0.05

=

i

4.

]

HoATLol A ] ATl ZeA] S50 Wik pHE 2.28~29308 ZAE QAL SE AA10E & FH AE7t EAHo
FroJSHAl 228k ATh(p(0.05). Lt ZehA] SRl 3% Zes A7 22 SRR 5
Ofgh Aol & LERHA] ASkTHpP)0.05). o= FWAE gho HlwAntolAle} Zro] o], W& pHell o S = Q=
oSk TS ok 28-S sho] EUS BIshe 2o A7 wheba] ZehA] SRl a2 H7Fsl= 2ol Aot
FASS Ak A glkar e ek

olie] AT Auli u) ZeA] SR -S4 NoPRAL ZRsAS melstolof sl ZelA SR LS Hlsto] HA
H b N

=
oAISHE Heke mAjg
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food and drug analysis 2017;25:162-175.

. Dictionary of Food Science and Technology. Korean Society of Food Science and Technology;2008.1067.
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1. A2

A7 Al e BT ) AT g AR Bl FUISk glom, olg e He FO) HTL Wl
el TREE AZGA ABAL ol U Wisha, BAAEES] 20F0] U shE R0 ogEm Yok Tt
He 39 AYES THTeo] the AL Fout SARI] AR WS B ol shastele el FHu ol
3 WolB FolF TAYS Aol RTLET YUk, £ ALY BEL YA WAL YRS AAR 2YT THYS 2T

o
ox
=
Ay
ol
[
1o
e
=z
L
oZ’:

Aol A F£ZE3t essential oil (e.oi)I 7w eoil, X3 25, A 2250 8 JAALRA=E
4= }_*o%% A5 BA48 Al22 ARE Paper disc method2 AME-SF0] 359 L7433l (C albicans, S. mutans,

5. sorbinuol tHstol TATRE] TG HASIHOM T BT e B f BAS 2MY A2Ee] RE AAS

AA 29 SlE 22 AF 51 primary cultured 5319] keratinocyteE FE3}0] MTT assayf2 o]8-3fo] EX313c},

C. albicans S, mutans S, sorbinus

oty

S|AE = (%) 10 100%, 2: 80%, 3: 40%, 4: 20%, 5: 10%

73

ot

Fig. 1. a0 249 el diet dvid=

Tt 350l tigh A= SAA sS4 A, € albicanso] TR 240 AsEAIS 20~100% H ol A BT 24
= 23on, 4= Tt oHaE ASEEE worde & & T 2AEY S muanso] HE SHAN S Be
SERNA G albicanso] Rt At wA YEREO M, 40~100% =W w- fojdiidt FEUE HA S
sorbinus®| 735-of& S, mutans®t FARSHAl 73t AsiE/dS HAtH(Fig. 1).

65



Human normal oral keratinocyte
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Fig. 2. Human normal oral keratinocyteo]] thgh 9 F&E9] AEEA

A 7 =AW Az die 2EY AlEsd RS BAT 2a, dia2atyt vad o e skoflA A
tiste] o A2EAdE Holx| dEs & 5 ATk (Fig. 2).

x2

4, 2%

22 e 3o T4 A% 2 Pl e BAUOE Aol FRAIVE Qb BAS T3EE] ol §telt AEst o FolA|m
glom] 1o ufek AL Wt YoEE 2AS ol 14 o) WA vl esh ojulet FRATES Wlshe] 74 1 Foi
§ AT Aol F5HE ATsHe L o] Gl dolekn Ak, ofe] Rl B EASE AGHS 1) A
B AAS: o 2 Eapt 9o HEPOH YA chR AT AAE Sl s) fuE7] whel] St AT AE
SJEAEL chofat Aldoll AL U A9 eIt & AToAE AAAY TGS ZHEE 40-100% SN

S mutanso| A EHNE HFo C albicans= 20~100% HYoA 2T AL EHH?J\E} S. sorbinus HE sLolA HF9
WA oAk AR e BY AAAY TRPR TAES DEdH T4 AT AREHE ehiA] gron
2 AARMAAEE 7M. ol AE FEE0 ot 77 U RS A ?rf?H\_% AAAIFL=H AFEe 2ok-4
7 AL ES e QHIAS SR TREE AR AL SRS 2tk S, AAR RGNS Rl Sla) 17
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5. A8

B AT AN TS A Ba R A A AeER A ol 87 AR, Y15 WAL 19
BEEORA Sfitet B CRRAES HTHSH BEokT Ea TR 350 He OAAE-S O HohgAlm X7 A
9 3 el S PSR Ao astel] 7eld MsAel Gl Ao Amstt
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Streptococcus mutans V| LBE| 3t Curcuma xanthorrhiza 2L Yo BA Q] 34t H7}

1,2 1,2 1 1,2
g'? AR, ol Pu

)

‘elidst st oAskaLa, CBK21EE A BRTAAEAs Aldg

AQl: Streptococcus mutans, VFO|LHE Curcuma xanthorrhiza, nanoemulsion

" xanthorrhiza oil (CXO)<

HE
Aol B QESIA  oFz|ala] o] S4slal s BA R A sk 0l o] ™ol At Curcuma xanthorrhiza= A
OF2 & SRR AL O] A7t Eaelth. o] A=Y FEES I, e, B T TR RS S AL Qint ofldlide
C E3 2 Ao|A] 97| wjo|, tiFE Aldiel oA Dimethyl sulfoxide

Foll 7HeEste] ARGSHAAITE DMSO= Fd/dol ot 9= Qs Al W ARg-o] Alghert.
‘/Hﬂoﬂ‘jé?‘]it 7151 EXH Gﬂolxl U F AAE 42 AEHSRE 10-1000me] PR+ 2715 7= AE 7o i
29 A7} B2 AR A2 AE 9 Aok, s 22 ookt Hofof]l 8Tt Yo dd Y] AF W=
olg] 712 Whio] AN 23uE o]%;} o] R 2715 Folie Aol 7hEgE o o), o] 2Rt WS o8] A Aol
A F715 HeolldAE AlRtsto] &1 Aol A Escherichia colioll thafl 7+ A TE Ueh S-S Harskyict. whetbA
gt BAE 7 CXOo| 251 UiodHsE oFH PR 7S Theskal 4 et 24S HY AR "
CXO¥ Streptococcus mutans WO LZ50] 3] Chlorhexidined} B3t S a1l5 Hol= A 02 HiEcH vlo|edE 4
of EAsk= tHkdt o FolAE S mutanse AoFAFE 4o7]= ARl AdH e dHA Qe S mutanse Ao] thAL
£ 53l 25 Wske 8 7L Stk JEA0] Qe SR ARt Aob | & HEAI7| L 2 Al g X
AlZ17] wfj ol 2| oAl -?r Ioh= 0 elo] Eoh E3h upo| QA2 F/A] Akt 5= Hrol7 o) & A, 38R
of thet Aol ‘3 Erh BUEQIch wEba JA A dAoA Xoke-A] oS 913t Pt B9 ARgol ATt QA BIY
7] Sl i ARt ofyzt Hiol e HFo| dejdE I adE H7HE 247t et
2 A9 %75]% ZZTHE 0]831] CXOE Yoo HABSIAL S mutans vHo]| LH o] tjs)] A2 Yo BH9] Jtaits
B7Ysl= Aot

_;

F

_lEi
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ol
2

2, a7t 2 9y
21 Yeodd A=
CXO%} Hlo] 2/ AW/ AR Tween 805 1112 42 5 BHdsHrOWo] 1%G/v)E 348t o ddE Al xstqint Az

oHH-Z 400W Z2ZT 77|15 o]8dko] 20% REoA 30% FHACE F 108 5<¢t Aesto] Yw3slsoint.

22 3§ A9 S mutansd) 3t P Axt B}

S. mutans bacteriat= Ay H-FsFA LY o 2 HE| BoF whol ARSIt BoF We {13 1= Brain heart infusion broth (BHI)
of HE3te] vljoFr] 10% CO, S0l A 2417 vljofsitt. ujoFolS 80% glycerino]] 1:12 3]48}od Deep freezer(-80°C)ol| 52
BEsto] of Ado] ARR-E ATt 107CFU/mlo| HES 2T S mutans 20ulE 24 iRt DWEF Uleo| 84, ARt o 2
A Listerine (LIS; Listerine coolmint) Z} 180ule]] &35t 18 7F =& & 10-5714] 8|45t ulg] A2t BHI agar v Ao
20ul®] B35t 37°C, 10% CO, 27004 48A17F Fot wljokst F UElt= colony forming unit (CFU)E =43}t o]}t
&2 BHYS F 33 whEsk

23 S mutans ¥lo| 2B E 4t A3} HU}

Hydroxyapatite (HA) Y25 24 well plateof| A 1.5mlo] A 2% QIFEtHof 4A7F Fet JAAAA F5u1to] FA4Z {7
slgict o]% HA TAIE Qe A4 viA] 1:1 Z3tH 1.6mlo] JAA|Z]IL 10 7CFU/mIE 2R S mutans 200018 JES
o] 37°C, 10% CO, 7104 Blo| @ AES FA ARk AA| 7 GA A AR BARSE ] §fsf 29 5 44X HH o= 147
B1F 32 A& =5t DWW LIS, Uioddo] AXEEE A= o & ’S & & 16A1ZF B3 HA A3 EHo| Hio] @
52 AT &, AR &N 15ml o HA HA35 15 71 IZAHTY 1 & 1.5ml DWol| 33] A|&{s}o] ofFo] x|l
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AASALE. T HE T 16, 20, 24, 40, 44, 48AI7kell M| THGE WhESIA O F 64AE Fok et 16, 404kl
A el Egoo 2 mAlSET aa o] YA vl e BE W S muans Y4E S| 9 UAAE DWR
AFSIL 1mle] DW7h £ Fro] fAag 93 283} Helste] vlol o BE ) #& HAh, FE 2t 8]

alo] BHI agar Aol =3¢ }9ITh 37°C, 1006 CO, ZZAGA 48A17F <t wjokat ¥ Urehbi CFUS 245190t} 9o} 2e
we % 35 whEE| g,

24 BAEA

S, mutans BFo] W20 et 18 7} g ko] Zpo|7h 9li=x] Blaky] 93 Kruskal-Wallis 248 28] sfglon, 18
7t -2lgk 2toli= Mann-Whitney U testE 0]-8-310] ARS-EAE AA|aL9Th SAEA-S PASW StatisticsE AR5 0™ §-2]4
A& St foeEe 0,052 AAsHct.

3. 97287 4 1@

Ho Aefo] S mutansol gt B7F A} 201l DW= 57910, l6log(CFU/ml) e Bojom UloHAT LIS #+2 94
AFBAIFTE. S mutans o] @ Bgofl gk 3kt B A Wieodd-S DWe| v|s) oF 27%9] vlo] A& A auts e o
o SAH O o3k oIS HtHp(0.001)(Fig, 1), LISE X3} ulol oBE-L DWe] v8) oF 4960] oA ATE Holm FA
Moz elakATHP(0.001), Lo B Aol ]3] T mrke FolakA WSkthp(0.001). AHAToHE o] B ApoAE 93
Aok 28518 F9) 25490 CXOE SAA FFRAES Ueholet. Eat Agkes 77 ool vlaix] S mutans vho .2
ol el B et Fetads Yl A= A g+t A=A FA8S S0 o+ Uit

a

8.0 i b
g 704
E 36 ©
g o
g
4 6.0

5.0+

bW Listerine Nanoemulsion
Groups

Fig. 1. Effect on the viability of S mutans cells within biofilms. (n=10) The boxes show the first quartile (lower line), median
(middle line), and third quartile (upper line). Letters above the box and whisker plots indicate statistically significant differences
between groups. P{0.001
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Ay A 27} G N0 Streptococcus mutans) g S W Hlo|oTLE Fu

N

=1,2 o 1.2 1,2 = 1,2 = 1,2 1,2
g'7 oles'?, xrad'? gag'? A5 AUy
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‘elidst st oAskaLa, CBK21EE A BRTAAEAs Aldg

ARl 7 AN, Streptococcus mutans, BFO| L BE
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HoFSAFe S| AL TS Al A O Aol HloleBE W A2, Ao], A7kl FHOR AR Aol
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JJoko.nzo

Streptococcus mutans= A OF-A152 {15}
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Ho}$41 52 o &3 2
Moz AAT 4 glck. T HEe AEA WS SAsl] A4 or], HRE AEA FUOR lste] vloloBFo] A7 ]
A e B97L 9 4 o sk TR 8BS Yoo AHgst

cheet 77 el
H O

s,
o] S mutans F-f At 9 Blo] BFo| vAe FwadE BAQIstaA} shltt

2. d7AE 2 Wy

21 A FA A

U ATEE A5 AN F APRRE0] =1L, UE s RS
gAg utdE, 7had eeAd, 7had AR, AlorkE, A AAs)
0.1%9] S22 3 A (Chlorhexidine digluconate, sigma, USA)E A5}

22 A¥ o5 2 iR

AFol| AMEE 5= S mutans ATCC 251752 TR 3379 AEALAAIE
brothel] &8t & 37°C, 10% CO, 70| A] 24Xk ZufoFste] A3t

23 Bf Ae9 S mutansol A I+ &7 7}

Z}zko] A% oFA|H 900 plofl AujeFste] 107 CFU/mlo] E=2 243t S mutans 100 WE HESHACE 12 F T89S
10'~10°02 A4:38)43te] BHI ILA|HiR|o] =813l 370, 10% CO, ZANA 48A7F E<b vjekst ¥ Al A<=(Colony
forming unit, CFU)E& &4 35}%c}.

24 S mutans B}O|RIF A JA &% H7t

2 AgtolA FupeledE aItE B Q] F 7R WS ARSSHTE A WA= Microtiter plateo]] vt tEEE
A ekt = vlol eI E P AEE FFERE ERIsto] upo| eI F F4 oA ankE kst WHolth. Microtiter platec]]
1060] =32 @ A5 HEEE BHI broth 160 ul, A% ]9 20 W, AA =] AufeFslo] 10" CFU/mlo] E|w2 243 S mutans
20 WE AH O B 5 37T, 10% CO2 244 24417 52t Hlo] B E-& A5A T BHdSF5E plaes 2AAH

Al 33] AlAsle] g4 Ald-S AlASH & 28gA o] AREE= 0.1% Crystal violet (CV) 200 W& vlo| T Eo| FA5 ZF wellof
oFS.
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AFSHATE 157 3 BdSir2 2ALHA 33 AlAste] 1)o] CVE AASHE. HioledFoll ZA9te FM kS AlASH ]
23l 33% ORAMEAE 200 WE 1087F A2letdct. EE FAeF 100 wE vlo]eEEo] e Wl welld] 9183l microplate
reader®] 570 nm IS o]83}o] T3 (Optical density, OD)E ZA3}% L.

25 S mutans Bl°|REE A|A &I} F7}

T RA utoledg ABRA HIo| ST EL 2440 ASAIX] & FANE A A5kl Folglis biomassE H7}ste] Hiol e

2 A 59E Frlsks whyoltt. Micrititer plated] 1% =38 @ AS 3335 BHI broth 180 wlell 107 CFU/mlo] E|%=2 243t
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S, mutams 20 WS B3] 377, 10% CO, ZANA 20412 FF Hlo] QAL H4A F F44 Al AASAC. wel
SEetol 22245 whol ool AT B9 20 WE S5 e AAT 5, 249 OV FANHE AFT F 570 om TN FHE
£ syt wE AW F 38 sk,

3. A7ad ¢ 1%

S AR S mune] T R 74 XIole] PHANES Bl A ARFERS W B BT A sieopgasas
Rl2Je BE AELAN 99 oAfe] FaTtE HYrh HloloBE YA oA At Bl A, slelopyadest o e 2y
5 7R A ASleE BE AR &4 el vl folat vlolets WA o] AN RA) ofF ABE 1t FUE
A% BAH O o, shEol v o 0% ool bomus Y oA EE ek AT Fe= ALY
uRIESL R P 2oLt vlo] 9 BE B4 oA EUE Mol ¢S AL AEY npUSou BHRORA FHE Lol
AN ARALHAACLES] A5 L2 AR, 26412 Y8 Vol 0B F] Tl B} Ak, B AF F F RO
0.019% Pk MAERS A2 Acih2h 010 FLETARL T2 SWbE 5 7h4 AByro] o el uls AL o
RO ol 9 BE AA EIE HIATKP0.05). ¥ ATl W=, vlo] 9BE FAL Ak 71410 u]s) 44 ulol e BE
that A7 Eph ik, ol Bl A4 74 Ask wage] Al delo] Hi ulol o BEol the ok wEA] Aastel, 17
o EAHs H4E vl BB cish el ] i AP EUHOE Pt B WS 918 2 7170] WATE ISl
Sl A Hlo] @BES] biomassel] Tet H7ivo] SaEely] uhitel] W vlolBE ) AF, 4] B4 A8 Fol i
W7k B A A BACA chpst A ANE s 74 FHole] A Wb Wad sew ARt

il
h

Py2m

l‘ﬂ.
BL ol n]m

A B
3.500 3.500
c c 3.000
.0 L
= 4 2.500
=5 ~_~
£ S R2000
0 =
= T 00
£ e S’
= ] 1.000
0 S
) [} 0.500
0.000

Fig. 1. Antibiofilm effects of commercial mouthwashes on S, mutans. (A: Biofilm formation inhibition effect, B: Biofilm disruption
effect)
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A5 S Al P F ABFEES FHEOR SE SUPALES AT RE Y
mutans®| T3l 99% o)/de] FtaIE H Gl oL} ofof vlsf Futo] e dFe gt Avl= Wkttt F U7X
E, 22 FVE)S ALF mE A&l A oF 90% o]42] G-olgt HlolehE A oA AIlE R
AA EI= Ao7FETh AtuE AE AT Belg 4 I
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1. lee ES, Kang SM, Kim EU, Kwon HK, Kim BI. Inhibitory effects of several commercial oral rinses on Streptococcus mutans
biofilm formation, J of Korean Academy of Oral Health 2011;35(3):289-96.

2. Kim SI, Jeong MJ, Ahn YS, Kim AR, Kim MN. Antimicrobial Effect of Commercially Available Mouth Rinsing Solutions and
Natural Herbal Extracts on Streptococcus mutans. J Dent Hyg Sci 2015;15(3):308-17.
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Anticariogenic Traits of Diospyros kaki peel, Momordica charantia, Canavalia glatidata

Extracts on Streptococcus mutans

Dong—Woon Kim, Dong—Ik Lee, Dohyun Lee, Sang—Uk Im, Youn—Hee Choi, Keun—Bae Song

Department of Preventive Dentistry, School of Dentistry, Kyungpook National University

Key words: anticariogenic traits, Canavalia gladiata, Diospyros kaki peel, Momordica charantia, Streptococcus mutans

1. Objectives

The purpose of this study was to determinine methods of dental caries prevention by investigating the use of several plants
extracts (Diospyros kaki (D. kaki) peel, Momordica charantia (M. charantia) and Canavalia gladiata (C. gladiata)) extracts to
limit the cariogenic traits of Streptococcus mutans (S, mutans) such as their ability to proliferate and adhere to the tooth

surface,

2. Methods

To elute for active components of D, kaki peel. M. charantia and C. gladiata, 5g ground powder was soaked in 50 ml
70% EtOH and leave them in RT for 3days. To determine the antimicrobial effect and minimum inhibitory concentration
(MIC) of the extracts, broth microdilution and agar spreading test were performed. Potential bactericidal effects of D, kaki
peel. M charantia and C, gladiata extracts against S, mutans was evaluated by disc diffusion method. Potential antimicrobial
activity of D, kaki peel. M, charantia and C, gladiata extracts on S, mutans was evaluated by disc diffusion method. In order

to identify the adhesive ability of S mutans with different concentrations, microtiter plate assay was performed.

3. Results

Experiments (broth microdilution and MIC) were conducted in order to investigate the effectiveness of D. kaki peel, M,
charantia and C. gladiata extracts on limiting the proliferation of S, mutans. The MIC was measured as an indication of
whether D, kaki peel, M, charantia and C. gladiata extracts had a significant bacteriostatic effect on S, mutans, At 0.25% and
higher concentraction of M. charantia extracts were effective for growth inhibition on S mutans. However, no significant
evidence for bactericidal effects was found by disk diffusion assay. From the adhesion ability assay, M. charantia extract had

an anti-adhesive effect,

4, Conclusions
These results indicate that A/ charantia extract demonstrates significant bacteriostatic effect and anti-adhesive effect on S,

mutans, M, charantia extract as their antibacterial and anti-adhesive ability may be used to prevent dental caries.

5. Reference
1. Zucca M, Cenna S, Berzioli S, Gariglio M, Fagnoni V. Streptococcus mutans and dental caries: microbiological aspects.

G Batteriol Virol Immunol 1990; 83(1-12):108-117.

Contact: Dohyun Lee Dept. of Preventive Dentistry, School of Dentistry, Kyungpook National University, 2177 Jung-Gu, Daegu, 41940 Korea
Tel: 82-53-660-6875, E-mail: dohyunpoo@naver.com
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1. A&

T WollAl Eae AAlREel SHEAY 28lE B o] 44 s= o2 FAIEEA ndEe] AF e gt
AF 28-S A5 2| obAl oﬂ FIE YeEPATY . thorst B AR &= 3 71R]Q] BB A] (Fluoride Varnish: FV)= A3
of whg FARG-S Ao 2op-A] A= I3 e AoA vlaA ZHHsHA Eaxd o Qltk= Aol Slo] 785+ Z-8

pil=ng Xlo} ‘%‘E%l ﬁwloﬂ A eartfo] XjolsEre] 40| JFARES 7M1 Bk ofye} S47F HAs] Eshe
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OPF

PN ST VL DI S, A Az W B4 EY B4 swel A%AT0] AV St 6T
Wt Qb e A FelA] AT gl FVAIES ofel /A AR oR Brkstel chrst HuE QAR RS
A AR Bask e Ao Az o TS B AP ATF Fol Tl AT G 5% FvelH $EEIE
B0l 28 EFS VT, ks Hold,

2, a7t 2 9y

ol ALE 93 Fol|A Al F41 FV 5%S 443ttt CavityShield™ (3M ESPE, USA: CS), V-Varnish™ Premium clear
(Vericom, Korea: VV), Chnpro White Varnish (3M ESPE, USA: CP), MI Varnish™ (GC, Japan: M= $2A& OS2 5% NaF
22,600ppm&] E4F M5l LW, Fluor Protector (Ivoclar Vivadent, Liechtenstein: FP)&= A& R 0.9% difluorosilane

= T
1,000ppme] E45 T3kl AT
K.

FUT Yol FVE L o] S S AT sl #1529 olagel § 24 ) A Aue i
7 EHlstch AAAEE AHgstel 10 me] FVE el AE selo] 4 B bl A PV ool o}
shol Alwl Erlo] oomgﬁ oAt VR F 3 mlsl SRl ABe LI B2 B2 F ABE AU, d2e
ml Z540] Gk o] BAL 147k} whEsle] X F 4xzto] B ul7ix] SR, EE 4A7 FHE 207
4N7E Bl FRAE BASAT. EE F 20417 o] T 1240771K] FR4o] Bkt @] AR SRAE 370 T4
w5}tk

B0 8ETS 2A5] 8l 402 =5 (Orion ionplus Fluoride Electrode 9609, Orion Research, USA)¥} pH/ISE
slom 27gke) o} 7FsA e nelstol 245 ghol 001 ppm ol3k) Aol 0 ppmo Y| Ziert. mE
27

ppm G 24 AR oA Weestel SA A7 EolsHct
ZF 22 ANA A, FV A& 7F 825 E40| 255 9] ZJo|E Felslr] ¥l Kruskall-Wallis B]H S HAL A|3slgom, AFS

A4S Bonferroni's method® 2422 B4t Mann-Whitney testE A3t Al1F 570 gt o442 0.052 A
o

H, BE EAEAL SPSS 25.0(IBM SPSS statistics for Windows, Armonk, NY, USA)S ©]-&3}9ic}

3. 4+2% 4 %

FV 23X 3 1AM 4AZ7H] S40)2-8E%0] 7H B2 AlE2 ou, Z} Aluitt b2 23 FAH R [o%t
BI7F et e 2] AR 7H S0l 28-S ATl Xl‘é—,—% ZZIJ—‘GI'N\E]'. T3 25 AR e 28-S 34
H 3 A HE EadETe HAER HUIRE A CPoF MIx= 217} 34.03, 38% -8-&€ U Wb, CS, FP, VVi= 22} 125, 538,
42292 E08EF W) Zo
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12-16A17F2 162041t B0l &8-S CP7F MIETH ggtod, & 27k §-9 QAT 4-8A1ZF ThH] 16-204| 7o) A
M= 3% BAGEF Wske ol v, Csoh CPh A mol At %20l BagES HYTHTable 1),
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e
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Table 1. Amount of fluoride release from 0 to 20 hours (mean (SD))

N CS \'AY% CP Ml FP
0-1 hour* 9 0.32 (0.13)° 166 225" 1.00 (0.29)° 2354 (3.47) 0.93 (0.26)
1-2 hour* 9 0.09 (0.03)° 0.10 (0.14)™ 0.49 (0.14)° 12,64 (250" 0.25 (0.21)
23 hour* 9 0.06 (0.03)" 0.09 (0.12)* 045 (0.14)"° 10.44 (1.48)° 0.09 (0.02)"
34 hour* 9 0.04 (0.02)" 0.07 (0.09)* 038 (0.09)" 801 (1.15)° 0.05 (0.01)°*
48 hour* 9 0.56 (0.08)" 0.70 (0.65) 295 (0.73)" 18.14 (1.46)° 0.27 (0.05)"
812 hour* 9 0.65 (0.06)" 0.41 (0.44) 231 (0.68)" 3.69 (132)° 0.17 (0.03)
12-16 hour* 9 0.63 (0.10) 0.27 (0.28) 2.36 (0.96)" 121 (0.44)™ 0.15 (0.03)°
16-20 hour* 9 051 (0.27)" 0.25 (0.33)" 175 (141" 144 082" 0.09 (0.11)°

B/A (%) 9 125 422 38 34.03 538

CS: CaVityS}ﬁeldTM, VV: V-varnish™ Premium clear, CP: ClinproTM White varnish, MI: MI Varnish™,
FP: Fluor Protector

Data in row with the same letter are not significantly different.

The asterisk (*) indicates significant difference between groups by the Kruskall-Wallis test.

B/A (%) = 34 hour / 0-1 hour * 100

Z3X F 20/ B SRl B Al 72A07k0] E wi7kA] 2 SRl 't a4 o] A&HoR §&T
Atk 5712 AE S CP (12.69+4.37 ppm) 2] Eio|gE7Fo| 714 wokon, th2 0 2= CS (3.8240.42 ppm), MI (2.16£0.62
ppm), VV (1.73*1.75 ppm), FP (0.55%0.11 ppm) <22 LePgt)

4, A2

FV el wet B0l &g Eel Aot AW, FUT BAUFL 1A Fvel steleks AF 7F 85 Aot EApekn
AR Hol7} 32 ST, I FV SN Fehatst] gistol, $4] ool fET FEO] BAE A4
om gaek, T U B4 AF AW S AES AT Bast 9L Hole

;

(0]

Jll
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1. A&

BanpAE Ao he BroR EX 5, 7 Yo QEet ARIUA B4E A5H 02 WE Wk ol Ao} X2}
Tyl AN S BA o ANE AR} FREEARYRE, T s ko] Aol B3] ofglel, el glof thEAOR U
H Bawmyolt), BanhA] 2714 B of ulg 4] oy Fte] T AAH FANI AT oFFHATAA 4]
BARGTAUS AAEIE 3%, SAFBLANES T2 Eaks 37%2 Hushel, ARATolA L BauhA £ 5 ety
) B4 RHRAIZES 6A1ZL, 244K 5 Aol Buslglom, mst AlEe] $5, 24 AW, QAT A et o Ane
At

2 el S Feld ARk S5 savhg Ao ekl T4 23 ARE Ak e T A gt

ulmela, Bauh)A EE F 27 U B A4 A7 Belshs Zol.

2, ddid 2 9y
B Ao FollA Al FQl thEAQ BauiyA] 5E(EAE 1%, 94k 43)8 ARSIt Vvarnish™ Premium clear
(Vericom, Korea: VV), CavityShield™ (3M ESPE, USA: CS), Clinpro™ White varnish (3M ESPE, USA: CP), MI Varnish™ (GC
Japan: MI), Fluor Protector (Ivoclar Vivadent, Liechtenstein: FP), FP+= W2 Ao MAIH 0 2 1,000ppme] E47} 3H3-5 o]
slom, A AFE = dAel $19 02 2600ppme] F47t B0 gct.
2 AFs 4 EaHA EX 5 7Y FATIS e mAEA A A "ARIE @%ﬂ‘ﬂiﬂi Z 10789 ﬂ%“x}(‘*
47, o] 69, Bt vo] 32.44DE HFoE = qlr} 1919 s AR7EEEE S @
5, 53] Eﬁﬂ 0.2g9] i‘ﬂ}‘/l/\la ZWWOH TE Ag W “‘4011 374] %Ml EE'P‘%“%"%

H
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X
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2019_01_HR).

YA BAEA] B2 AA(14:00), EE T 1X7H15:00), 4*]7‘_}(18:00) 204 7HTRS Y 10:00), 724]17H3Y B 14:00) A]H
o4 FF4G mDE ol gstel 185 o Aelgion, +UE o WF SN YHBY F 4FAE Bh TF 24| ol g3l
Ak, EA0] 27 =(Orion ionplus Fluoride Electrode 9609, Orion Research, USA)} pH/ISE MeterE ©]-83}o] Abalo] E4
Fe(ppmBE ST o Fu & PHE o e 8N ForiE fEH BT 4SS F, B i B4 wEE A4
Fstaet

o A gole] B BE 24 A3 B R do] dlEE U WP 190 ARk AHo] MER owel Aurt
2F A Aol FEESUTE 7 4 ARolA, EaEUA AlE 1 EEEH B4 559 ZolE ERlsky] S Hl=S FAE4

7}
Kruskall-Wallis testE A|35FH o, AL A2 Bonferroni's method 2 F-2|452 HA3F Mann-Whitney testS A|3Y31 4Gt} &
o B A 2 oAl T SHAH ol e B o] Aol ulmal7] 915 Wilcoxon signed rank testS Al
A1Z 7o gt o4 0.052 TSI oy, E EAEAL SPSS 25.0 (IBM SPSS statistics for Windows, Armonk,

NY, USA)Z ol-&3t3tt.

2}
= =
SE 5 1AL FO BASEE ML (898 ppm)olA] THE 2ol ulsh felshAl 7P Sl iekond, cp, cs, W 2l
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Folgh Apolzt glglom, FP 3 (0.37 ppm)> ThE ol Bl folshAl 71 WA YERdth B F 44 &

CS (8.65 ppm), MI (7.45 ppm), CP (6.62 ppm) o] T2 of| B[] FolsHAl A vehgton, o] Al & 2 f-2lgt xfo]7}
AATE VV o (2.27 ppm)2 5L 5% NaFE gt Cs ol vlsl] f-2atA] WA Yepbtom, FP & (0.06 ppm)- THE o]
Hlsl §ostAl 71 @A UElsTh B2 & 20A17F 39 EAEE= CP, CS, ML, VV o+ 7He] {93t Zol=

(0.01 ppm) 2] Eaisi= VV, CP o B3] -2lak7] @A velyitt, =2 29l Baseliney} EE $ 20417k 9] B4
A3, BE FollA frelet xfol7t IEER] oFgket

Table 1. Fluoride concentration (ppm) of saliva after gargling of distilled water (3 ml) for 1 min (mean (SD))

N Baseline 1 hours 4 hours 20 hours 72 hours
cs 9 0.09 (0.10) 19.28 (20.34)" 8.65 (5.35)" 0.16 (0.23)" 0.06 (0.09)"
VW 9 0.09 (0.05) 10.88 (15.01)“ 227 (289" 0.07 (0.04)" 0.03 (0.03)"
CP 9 0.06 (0.05) 20,00 (15.02)* 6.62 (2.91)" 0.10 (0.06)* 0.08 (0.14)"
MI 9 0.03 (0.04) 78.98 (50.20)" 745 (3,79 0.11 (0.12)" 0.00 (0.00)"
FP 9 0.04 (0.05) 0.37 (0.25)° 0.06 (0.06)° 0.01 (0.01)" 0.00 (0.00)"

Cs: CavityShieldTM, VV: V-varnish™ Premium clear, CP: ClinproTM White varnish, MI: MI Varnish™, FP: Fluor Protector
Data in column with the same letter are not significantly different.

2 A7 AY HYE SRS $UY ERvYA 9] B4 IR a3 A dEe ], U9 EadEe 7 et
A Al ZE Aol AT wEbA, AR wanid A ] avks ek
=2l

2t &
st7] flstod, 94 ool faT = EAE ALHHOR §F6k, 4 W B4 AR At w2 AR
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N
N

. Beltran-Aguilar ED, Goldstein JW, Lockwood SA. Fluoride varnishes: a review of their clinical use, cariostatic mechanism,

efficacy and safety. J] Am Dent Assoc 2000;131:589-596.

2. Marinho VC, Worthington HV, Walsh T, Clarkson JE. Fluoride varnishes for preventing dental caries in children and
adolescents, Cochrane Database Syst Rev. 2013

3. Twetman S, Skold-Larsson K, Modéer T. Fluoride concentration in whole saliva and separate gland secretions after topical
treatment with three different fluoride varnishes. Acta Odontol Scand 1999;57(5):263-6.

4. Eakle WS, Featherstone JDB, Weintraub JA, Shain SG, Gansky SA: Salivary Fluoride Levels Following Application of
Fluoride Varnish or Fluoride Rinse, ] Dent Res 2004;32:462-469,

5. Al Dehailan L, Lippert F, Gonzalez-Cabezas C, Eckert GJ, Martinez-Mier EA. Fluoride concentration in saliva and biofilm
fluid following the application of three fluoride varnishes. J Dent 2017;60:87-93.
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1, A=

E 2 (Fluoride)= FA1 L2)o] stz A% 7]4] YARA A7 o] 13HA 2 Wo] ZA|ek= Yot 23 7k 0.06-0.09%
& AAstaL glow, A Znk ol B, 38, 34 9 F7|d= ERE ot a4t 4 W EA5ke AWATEIt ery
Woll A zlote] €3] (Demineralization)& A AAIZ| L Z27]-9-4]W 4 0] Aj3gTH(Remineralization) g FZ1A17]7] djol 2|o}--4]

25kt glo] g ATpAQ) Bolcy,

A7 EAEE AR = 3 71X Q] E4HYA] (Fluoride Varnish: FV)+&= 5% NaF (22,600ppm) 24 I%E9] E45 A7|7F %]
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l rr
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< = A4, o 1082 skt &
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Bl AHoR nyE duEelsen S Aol W8 S Mool LT AFL B 47 Felo] FA
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7 el EEE Stk 240 73S SR olF AFAL FAVE AR ol the BEE S

EAEEY AL 40|25 (Orion ionplus Fluoride Electrode 9609, Orion Research, USA)S &-8-51¢ o 24 719]
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4
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H3LE Hrlelr] $18) Wilcoxon signed rank tests AJ3Jtct, A|1F 270 gt f-of¢F2 0.052 #gs &
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2 SPSS 25.0 (IBM SPSS statistics for Windows, Armonk, NY, USA)2 &-83}%ch,

3. 443 ¢ »%

AR BN O] BaeE AT B2 F 4ATIA Fogt 2]zt gl iiiﬂlﬂéﬁikﬁﬁﬁﬁ‘ilﬂﬂﬁi
0.2g7} 0.4g 77+ 78.98, 120.64 ppmO| AL 71 H]-&-2 1.53u0|qlrt, =L & 4A17F AlollA] S4E EasEs 242t
ppmOZ ZHA3Hl FVE 0.2g RS i) 0.4g EEIUS o EAEErt oF 2 16HH7P%k E=UTE EE 2047 o] Fell=
W5 011 ppmo 2 =g FA|glo] Easis FAH dastelon, B 7247t o] Folls EagF
0.04 ppmo.= S = Ut

Tx A ARG Bx 3 7 A EAsE WskE 24 23 02g, 0.4g BE EE F 4 E B ART BAsErt
EROL o] AR EE Apo|7}F GIglTh EaE & 4AZE SAE AH 2 SEAG ] gt 9ol Ao T o] AR
Bl = RES] SAE AFet A&l aElo] AWl way Fvel ke ulHE Zlolet 551, 1 A3} e Y B4
=7b Wol ZAeteS Aolgt Azt

1. BAu A Tl up2 ZAHARE E gl BA %S (ppm)

=¥k N =¥ A =X 3 1ARE =X F 4A3 E¥ 20N =X F 7277
02g BX 9 0.03£0.05 78.98+50,21* 7.45+3 79a* 0.11+0.12 0
0.4g ¥% 9 0.0320.07 12064197 99* 16.10+13 90b* 0.11+0.14 0.04+0.09

Data were analyzed by Mann-Whitney test and Wilcoxon signed rank test
Data in column with the different letter are significantly different
The asterisk (*) indicates significant difference between Baseline and each time point

4, A&

B 9dTE FV x| w2 e ] BASES PR Al £X $ 20A7HE Bas e ExH Adgle] X A
$F0 7 74t AL SISt 2o BaAHE HAET 4= 9l Mop A aNE 48 4 Y PV EXFS A|2A} 13
AFegel AR Ak $50] o g Ao AzhEct
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1. Introduction

Determining the caries activity, as defined by caries lesion progression in time (active lesion) or lesion regression (inactive
lesion) is essential for making a treatment decision. An active caries lesion has a porous structure consisting of many
micro-channels, while an inactive caries lesion shows a relatively low number of porous structures. Lesion activity assessment
by the Nyvad criteria is a visual-tactile examination method to differentiate caries activity. The screening should be assessed
by a trained clinician and as such the activity of inactive value is a highly subjective one. Ando et al. reported that
Quantitative light-induced fluorescence (QLF) could be used in combination with dehydration to derive an objective and
quantitative parameter for monitoring changes in caries activity in a single examination. This method focused on evaporating
water from the tooth micro-channels using compressed air for some seconds. However, this method is difficult to use in
the clinic because the difference in fluorescence between before and after air drying is difficult to distinguish.

This paper introduces an alternative objective fluorescence method to differentiate caries activity using fluorescein sodium,
which can penetrate tooth tissue micro-channels and emit bright autofluorescence. The aim was to compare the of fluorescein

sodium penetration in active and inactive caries lesions as determined by the Nyvad criteria in an in vitro study.

2. Materials and methods

2.1. Sample preparation

18 extracted human teeth with caries lesions on smooth surface were prepared, Caries activity of these teeth was evaluated
as the Nyvad criteria by three examiners.

2.2, Fluorescence image analysis with fluorescent solution

After caries activity examination, all teeth were immersed in the fluorescent solution (100 x M fluorescein sodium in 50%
ethanol solution) for 10 seconds. Fluorescence images of these teeth were captured using a camera based on the QLF
technology (QLF-D, Inspektor Research Systems BV, Amsterdam, the Netherlands) before and after applying the fluorescent
dye. This process was repeated 18 times. All image analysis process was performed using image analysis software (Image-Pro
Plus 6.0, Media Cybernetics, Silver Spring, USA). The fluorescence images were divided as the green channel images. The
area and the intensity of fluorescein sodium penetrated into caries lesions were calculated using subtracted green images
before and after fluorescein treatment. All parameters were calculated as follows,

VFs = 'Penetration area fraction x 'Garea
Tpenetrated area fraction: Areafluorescein sodium / Areacaries lesion
Areafluorescein sodium: this area was calculated by subtracting the green image part of the tooth after and before
fluorescein penetration, The area includes all pixels where the green intensity difference was ) 0

" Garea: Mean green intensity over Areapenetrated fluorescein sodium

2.3, Statistical anlysis
All statistical analysis was conducted with SPSS 23.0 (IBM, New York, USA). The difference of the VFs between active

and inactive caries lesions was calculated by the Mann-Whitney U rank test (¢ =0.05).
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3. Results and discussion

Teeth were classified as 11 active caries lesion and seven inactive caries lesion, The green images of active caries lesion
showed distinctly green fluorescence of the penetrated fluorescein. On the contrary, those of inactive caries lesion showed
rarely green fluorescence. Mean VFs (12.0) of all active caries lesions was about 6.8 times higher than that (1.8) of all inactive
caries lesions after only 10 seconds penetration time (Fig. 1). Time is an important factor when filling or removing something
in caries lesions. This is because the amount of filled or removed can only represent the entire lesion or only surface lesion
over time. Previous studies reported that dehydration with compressed air drying over 15 seconds might indicate the whole
porous structure of caries lesion, and the dehydration with compressed air drying for 10 seconds was able to use for
evaluating the surface porosity. In this study, VFs of active caries lesions were found to be significantly higher than those
of inactive caries lesions at all penetration time, even 180 seconds (P ¢ 0.01). Although the molecular size of the fluorescein
sodium is small (54), it is assumed that due to the strong fluorescence intensity emitted by itself, it clearly showed the
difference in caries activity at low doses. It is necessary to confirm whether the fluorescence dye penetration method can

distinguish caries activity in longitudinal further study.

50.0 1
* % % * % % * ¥
| r
— 400
- &
-3
CE
s E ] .
Ei 30.0 .
a2
..6 ‘g M: 181
@ o 200 ad: 20.7
E wn
3 g M: 175
o Md: 15.1 . . . . .
>2 1001 w120 Fig. 1. Volume of penetrated fluorescein sodium in caries
- Md: 10.2
2 s lesion between active and inactive caries lesions related to
== 1a = A=
0.01 - - the time
10 - 30 M, mean; Md, median,

Penetration time (sec)
=P (0001, *P ¢ 0.01, *P ¢ 0.05 by Mann-Whitney test.

4, Conclusion
The volume of the fluorescein sodium penetrating in caries lesions could differentiate caries activity as identified by the
Nyvad Criteria at single examination. Furthermore it is postulated that fluorescein sodium can be used to determine caries

lesion activity clinically.
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o} 941 9I8F CAMBRA-kids ofZeiAlol o] AEV} W AH87 %7t

1. HE
CAMBRA B2 71910] SAISIH =S TabAlol siAo] wet 2391, T9N, S91%, A9 59 /H Iaron Hst
32t 9ol whet W AW ARk Bt F4le] Az e agoloh?, el 7]E 0-54] CAMBRA HEE HE
Sl 865t 428 AU o] 2279 Ygat 42 A480l T Tl ALk, oleiet whae %s—ou 1c17]
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AN OZ 7248 PoISFE o EMIOWOM ofe] & QA7 ok LAk ofEelAolH ‘CAMBRAKids 9] 4|2 4_1 Zu
B AbA U BEEE sletsl] Sls) AR AR Ao cfEelAolde] gA U AEAS BskuA sack

B AT GALYs ATee9lesle] Ao AH £l (NSU- 01811-005)—3: W 520199 19RE 20199 04974
Aot AEAL A7 e om Aushid AE7L 190, AFE B s 4T 487k 29, A AFA 29 5
% 5o] AR Aol ALgA B FrelaE HrhS ARskch e BHe SRS 91X3 1Y W ofloly

> 1:

232 WOFEFESI] YRo WEA} 015 e ATk, AT A S GPower 30 TR IAL olgste] fol5

2005, A7) 015, AAY 08 Ag3le] AEHech LHAT, AT A b 6o AEEYoY FELNES
mejstel 12090 Sk o F FeHT BAAT ST ol HEAS Aelet 01w 75830 HF B4 dow 319
o R0t BEAeA ofEelAold R EE ShF F SANRE Bk FB F AP, HEecl] g fEelold
Ao) MEYTo) SHFES shit. SHol HRE F, AT QAR WS AP ES Jsha Gaelze] o) 4
Bos pasigRel HEH, $fot Lanl hEMOIUE B9 e oSSl ANRTE s Sl vy
ol el 15 5 Welgh ) A Al Hol St 2 W, w84 9 S BAS B,

3. 4724 ¢ 3%

1) ‘CAMBRA-kids’ ol E&]A| o] dist AE7}t FeEl2E H7t

Frelag Grield ANE F 54 B4 ww "ZOI £E 28R Wekdo] FHerste] F714Ql ek ZRER 437}
g a3lcpe} ‘Ggole] LAAATE AHIF Ao i HESI] UK o]lfoz BY ysAo| PR LrERGTH(Table 1),

Table 1, Heuristics problems with severity score of the CAMBRA-kids

. Severity score
Heuristics problem

Evaluator #1 Evaluator #2 Evaluator #3 Evaluator #4 Evaluator #5
Insufficient information* 1 1 3 3 0
Security vulnerability* 1 0 0 0 1
Difficulty of terminology 0 2 0 0 0
Invisibility of text 0 0 0 0 1
Invisibility of button 0 0 0 0 1

*: that means the heuristic problems to apply when modifying the application

2) $4] Aol W2 ‘CAMBRA-kids' ofEE]|A 0| A} &84 H7t
NEefA ol A a8/dol tiet ARAF BrllAE obsd SARIERel wet $ARCE {oRt Zpolrt vkt
(p(0.05). HE FEof|A 219720 sgshe obge] Raaprt Aol Wit 8848 B B8, FHEE obs o] Haxt
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7} 4o Al 784S 7 A HrFslgich(Table2, 3).

Table 2, ‘CAMBRA-kids" application quality according to caries risk group

Risk level n System quality Information quality Service quality Satisfaction Actual use
MeantSD p*  MeantSD p*  MeantSD  « p*  MeantSD  « p* MeantSD ¥ p*
Extreme high 3 4.38+1.07" 38940 84" 4200,20° 4674058 3.89+0,84
. T =/t oob T Shinzzb N N T T b
High 05 33085 10609 0013 mng 0004 3090 ggs57 0,031 3309711973 0007 29309 6896 0075
Moderate 5 3344036 293+0.99” 3.12+0.18" 3.20+0.77" 3.60£0.55
Low 18 4.17+0.85" 3 46+1.09" 3.88+0.89" 4,000.84" 3.46+1,09

by Kruskal-Wallis test
abcThe same superscript letter indicates the same subgroup by post-hoc holm-bonferroni test

Table 3. ‘CAMBRA-kids’ application’s usefulness according to caries risk group

. Contents Interface design Security Usefulness
Risk level n 5 5 5 5
Mean+SD x p* Mean®SD x p* Mean+SD x p* Mean+SD x p*
Extreme high 3 3.63£055 3,420 46™ 3674058 3534047
High 0 302047 5951 0037 305 401 oo 3052 3146 029 308036 g9701 0012
Moderate 5 2.8910.16" 2.9840.04 2.90+0.22° 2.94+0.36
Low 18 3274055" 34040.46" 34410547 3.35+0.44°

by Kruskal-Wallis test
abcThe same superscript letter indicates the same subgroup by post-hoc holm-bonferroni test

3) ‘CAMBRAkids' ofjZ&]Alo) Ao gt AL 7}

AREA] H7= AR AE mutd 9 55 21X (Mobile App Rating Scale; user version, UMARS)E 0]£3}9] ‘CAMBRA-kids’
off ZE|Alo| S BIeIGLE. ol EE|Alol ALY A B7F A 5 whell £ 3.25- 09l 4709 Bk FIEHA, 7154, A
U, AR BE S Ammw el delo] B 282002 AV e HHE Wolw, Y54l B 363HoR A1
HE wolth, ok, AR aHE BelAl ol del F e A4S AMgeks o) Auleltar, Yy 9o %

Jis: ofBACIAL Tl Rast THALE, vzt Guit gekeka WEskRr, TR B G ES ALek o] of
Zelol e A8 Azl URrE & 7] Bl 154002 TH) v 145 wlth 1 9] 7o) EaellA] 2029 Aol

S WOk, 1S YA 30 o4l Bt A4S Wkt

S H2 e dokgAlge] ofZello] el ‘CAMBRAkids'E HEI} ALSAEREE KA AHgAo] AT Ao
= BoheIgle) 9 ote] AR Hoke AT S $I9 ‘CAMBRAkids' o E iAo AE AT FaTIhE A9 ATl T
WEY FABATL ool AOR Holn, FIHOT tole] FALF JlofF 4 9 Holet sthect
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Table 1. Caries lesions according to kappa value of QLF-D device and radiographic evaluations

Non-caries of QLF-D Caries of QLF-D Total
Non-caries of Radiography 580 2 582
Caries of Radiography 24 2 26
Total 604 4 608
Cohen's kappa value 0.1233(SD=0.0272) P<0.001
Agreement 95.72%
Expected Agree 95.12%
28
£ AT B AEA YAl WA A Ao HAbA) B E97h B Qray G4 vlmste] Alg QX4 R
Mo vehd 4 it AT Aol TEw QHAe) A8 S0l g Aol ek R WA FYLAE Gy
Foeo] wie w2 AoE yeEhlth st HEA shell AR JAH -240] (= B AR GRellAlE Ele] 7hsshA
O HHAAE QAN W] of2he A9t Wob AUE Ao tet T shA] gk Auizhe] AL 000-020 Ajole]
0123302 ORF HEE pehdth, ol PaAE Gao] Al Fo| Aabe] 2A0IA TR FAo] ohlm, ThabHlo} E
L2GE 2Jobr} obd FUE Alojehs ARbAQl 4] oA ZdE 2o Z|okE tife= J7] wiwoll |4l Aol eA7E
919 % glek Eat jirol ® Alwo] A2chTAR AHW W] o)) ol 7o) FAR AEWE 4 ek, WHAAUE
Bdol A9 271941511 White spoto] Zletell glojA] Ergh v AR FYP O] Aol ol2|gh FiEo] gt Exdoe]
of2i9] Zt7be] iz} 4N ARkdo] AR the Zwo] glsitt
QAFA] BAolA] A AT e AR P S40) A9 ABH WA BT FHLAE Gape] AX o] nlF e 7
A AoR et o of3t FiEg FFA7I7] 1%t go] Has) KAtk F 7] P AR on F-EIhd o
A3} 22} chogt AzpioAle] QIHH $4e] 7h Aeke gt 483t Aek wk B 4 9L Aolth, welA £ b4
Gl A Aol BEE A&5H A7 gt Aol
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1. Introduction

Xylitol is a sweetening agent used to prevent dental caries. It is formulated and consumed in various forms, and its use
is recommended in particular for oral health, However, dental specialists are not familiar with xylitol or well-acquainted with
the appropriate method to use it. Furthermore, the caries-prevention effect of xylitol has been controversial. Thus, in this
study, we aimed to analyze previously published studies on the dental caries prevention effect of xylitol to verify its true

effects and establish an appropriate method to use it.

2. Methods

Various studies on xylitol published by domestic and international journals were collected and analyzed. Foreign
documents were searched via MEDLINE (PubMed) and Google Scholar, and domestic studies were found via domestic
databases such as RISS, KISS, and the National Assembly Electronic Library. Key words used for search were ‘xylitol' and
‘caries’ in Korean, ‘xylitol' and ‘caries’ in English, and a combination of the words. Via first search, in total 612 documents
were found: 27 domestic and 585 international studies. After excluding duplicate documents and theses, 146 documents were
left. Among them, 94 clinical studies in which xylitol was directly applied to a human body were analyzed and double

counting was selected to analyze the documents.

3. Results

The most commonly used form of xylitol was gum, which was used in 77 researches, followed by candies and tablets,
which were respectively used in 6 and 5 researches. Snacks were used in two researches, and syrup, jelly, and milk were
found in one research respectively.

In terms of targets, young children and elementary school students, studied in 39 researches, were most common, The
second most common target was adults, found in 31 researches. There were 15 researches carried out in pregnant women
and pairs of mothers and their young children in order to verify the effect of preventing mother-to-child transmission of
caries-causing bacteria in the mouth. Also, 4 and 3 researches respectively studied the disabled and orthodontic patients with
high risk of dental caries.

Having analyzed consumption period, 40 researches were carried out for at least one year. Then 9 were performed for
at least 6 months and less than 12 months, 23 were for at least one month and less than 6 months, and 22 were for less
than one month, That is, many researches tended to be carried out for a long period. The most common consumption
amount was at least 5 g and less than 11 g, followed by less than 5 g and then at least 11 g.

Indexes used to evaluate dental caries prevention effect that occurs after xylitol intake, the most commonly used index
was the change in the number of caries-causing bacteria, in particular mutans stretococci (MS), in the dental plaque or saliva,
followed by caries occurrence rate, maternal transmission, acid production, the amount of dental plaque, and
remineralization, In most studies, each evaluation index decreased after xylitol consumption. However, in some researches

there were no remarkable changes in evaluation indexes.
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In total 11 studies stated that xylitol's effect was not found in at least one of the evaluation indexes. It is notable that
most of the researches used less content of xylitol or were carried out in a shorter period, compared to other researches.
Some studies failed to find significant effect of xylitol although comparatively high content of xylitol was consumed for a
long period. However, such a result was caused because the form of xylitol taken in the studies - milk, etc. - stayed for

a very short time in the mouth compared to other forms.

4, Conclusions

Although 11 manuscripts reported no significant dental caries prevention effect of xylitol, most manuscripts reported dental
caries prevention with xylitol. Compared to the manuscripts that reported dental caries prevention with xylitol, those are
assessed lower amounts of xylitol or shorted consumption periods, and had dosage form that could not retain xylitol
sufficiently long in the mouth, similar to milk.

In consideration of the above results, it can be concluded that consumption of 5 to 11 g of xylitol in the form of gum,
candies, or tablets for a long period is useful to reduce risk of dental caries. In addition, xylitol can be easily consumed
by any people, regardless of gender or age, and even by children and the disabled who have difficulty in dental care.
Therefore, dental health specialists should obtain precise knowledge about xylitol and learn an appropriate consumption
method so as to provide specific and precise information to the public and promote xylitol to them such that many people

can effectively use xylitol,
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Table 1. T3} 5o 7ARESE B 48 BX

Akt Unweighted N 0 1 2 3 had z}lo] (PZP)
FA 30,229 549 26.0 13.5 5.6 0.001
A 29,811 478 267 17.3 8.2 {0,001

32, AT Y o Aol ANEH W

o ohd, A, AR, AAVTHE), 199EA3, YT, EEAYs, 150 944 SRAFS,
AEYAIAE, FHSEE, AAET.
A B, Y, BAHE, 143lEESe, dUSFde, 153t A SR8, SEHAQIAE,

=1 0
SUFEE, AATE
35, FeHT IEHY TAABSY AB ok BRA

Table 2. A% 34 489 Fob $AYl B3 2A2Y AHRA

skl (R2=0.074) 58 (R2=0.063)

Parameter Estimate SE p Estimate SE p
(Intercept) 408 04 .000 304 06 .000
GRADE .059 .01 .000 .039 .01 .000
Gender (Ref. female) Male -119 01 .000 -.195 01 .000
Academic achievement (Ref high) Low -.083 .03 .001 -.034 .03 192
Middle-low -.062 .02 .000 -.025 .02 249
Middle -.078 .02 .000 -.030 .02 139
Middle-high -.012 .02 476 .008 .02 097
Economic status (Ref high) Low 235 05 .000 208 04 .000
Middle-low 194 .02 .000 155 .02 .000
Middle 064 .02 .000 .040 .02 053
Middle-high .059 .02 .000 .033 .02 119
Tooth brushing frequency -.068 01 .000 -.036 01 .000
Tooth brushing in school (Ref. always) No -.021 02 218 026 02 127
Sometimes -.053 .02 .002 021 .02 197
Mostly -.056 .02 .008 .058 .02 .000
Alcohol dringking (Ref.=0) >1day/month 084 .02 .000 .063 01 .000
Smoking (Ref.=0) 2>1day/month 124 03 .000 023 02 290
Breakfast frequency -.003 .00 172 004 .00 065
Fruit frequency 001 .00 754 -.002 .00 4360
Caries beverage requency .037 .00 .000 034 .00 .000
Stress (Ref. not at all) So much 401 03 .000 443 03 .000
A lot 319 03 .000 336 .03 .000
A little 179 .02 .000 183 .03 .000
Hardly .059 .02 015 .060 .03 047
Sleep (Ref. very enough) Very insufficient 323 .03 .000 .298 .03 .000
Insufficient 218 .02 .000 206 .02 .000
Fair 118 .02 .000 103 .02 .000
Enough .049 .02 .008 047 .03 077
Physical activity -.008 .00 031 -011 .00 .010

4. 28

S IS A RS AR ot Bl Sl e e o, Y, AAVHE, 1990E83ls, I
b 50 SASRANS, AR, SHERE, Ao, shlAst SEAYE FOIA B
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FHAZEo] XFAEE 71 ey SAo)A u|x]E= G 2013-2015 FRAZGSZAH67]) A=
AN, Azl Axy!

patestan A SJshARTEhel ol ahael A ol st

BAA, AeA S FAshetl Al gaont, ARk =1k AA| Zedt A9 deuksel g3

& A7FEH D fAo] vl Fastoh’, AFAske Mo} Tl FAE= vhol e BEI Al
o Tk %2 whgo] 2l x|F2 o] ntujElo] WA v A5 Agholnh?. P Bhxle] A9 FARle| s X5k
° %%Erol %—%51 FF w7 Alstcha By, 2 Ao SAlgte] kS 7kl Gty $htollA] = Q3] dis

E

F

0

H AL istulatol ASshs Ul tjake 2 AAEE A 67](2013-2015) E9A7 o2 AHKorea National Health and Nutrition
Examination Survey, KNHANES) HAIALRE o]gsto] A8ttt A67] A7 g2k Ade 28 A1aa4e)9d ]
%5%1(2013-07CON-03-4C, 2013-12EXP-03-5C)& who} =85} 9ict, 71X} Aol gt 194] of4f A9l diigAr 15,099 &
TN B Ao}l PEEl HRERE o] SHER] S AFS 4,643 A|Q3E 10,465 FFAFAC R AASHAT

HAL [BM SPSS Statistics 23.0° (IBM, Chicago, IL, USA) BalEE T2 AAS AMg51ct #Fa2o] oubzlo]l E4 o gk

HIE-2 B9 WARAS AASaL, tfhef 2 A8 3R 02 gl gEIGof, Gt kel X543 9 =HA|
7t 2ol sk Y, 9, S, 7}—‘[%%, 5, A% 5, 1Y, HNEE RAYHSE ARSI BHE FAEA S
o2 AllE &5 0052 BAstglern, 0.1 n|vtd 3% AFFdE A=
Table 1. tdAte] dul SAdo w2 X|F2A3H|&
Periodontitis
Variable Category No (%) Yes (%) P-value
4 %= 46,7 58.9 0,001
o=} 53.3 411
A 19-34A 929 7.1 0.001
35-444] 78.2 218
45-54A 62.8 37.2
55-64A] 549 451
654 ol 49.1 50.9
nEFE Z2Zol3} 7.0 19.0 €0.001
== 6.0 13.1
= 424 38.1
H&Eold 44.7 29.9
7WTAE 6} 88 15.2 0.001
=3} 23.6 25.6
%—*& 323 295
3 35.3 29.6
FaFAARE SAIZFolsHHES) 12.8 16.2 0,001
67717k 59.0 56.3
SAIZFo L] 281 275
&4 4 199 30.9 0,001
:‘04(47+:%° ) 17.9 235
HEA 622 455
= A4 78.0 57.2 0,001
%Hgﬂ%}oﬁ 17.4 28,6
Ty 45 14.2
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3. 4+&4 ¢ nF

194] ol4F 491 25.7007F AFABAOIIL, T F 589%7 WA, 4117} olAolglrt. AR B FEAD] B
28.6%, et B 1420601900k, $HF Q1Y) Bt SIS 68417kl 9k, 4w AIbo] 5AIZE mlgkel 7

A9-0] |38 SHEE 27 30 4%9F 2529601910k, MFAT 0|8l A SAgbo] e olghe] mlxliz ek ot
918 ThaF RAXEBIFLAS AWT Ak, SRAIZI] 8A7F o4Fel A9 gl 0|3k ShEo] 1.49uHo]gich

Table 2. AFAE vl4Ap FRADohol Py w4

53 P Al P
A
b= 1.94(1.61-2.34) 0,001 2.41(1.73-3.37) 0.001
o=} 1.00 1.00
A= 1.05(1.05-1.06) 0.001 1.09(1.08-1.10) 0.001
nEFE
SZ0l5 1.09(0.87-1.37) 0.44 1.48(0.99-2.21) 0.05
I 1.23(1.05-1.45) 0.01 0.99(0.73-1.33) 0.93
Z|Zo | 1.00 1.00
VHAS
3} 0.83(0.63-1.08) 0.16 0.92(0.60-1.41) 0.71
=3} 0.96(0.80-1.17) 0.72 1.26(0.91-1.75) 0.16
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=3} 0.77 (0.58-1.03) 0.07 1.13 (0.80-1.60) 0.48
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Self—Efficacy Mediates the Influence of Oral Health Status on Fear of Intimacy

Byung—Su Kiml, Janice C Probstz, Hyo—Won Oh®
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1. Introduction
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. Materials & 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,

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.
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The relationship between Socioeconomic Status, Food Security, and Dental Caries in Korean
Children aged 2—6 years, 2012—2015
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*BK21 PLUS Project, Yonsei University College of Dentistry
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Introduction

3.8% of Korean children experienced food poverty due to not having money to buy food and 1.6% of Korean children
had skipped meal due to food poverty according to the 2013 Comprehensive Survey of Children in Korea. Food Insecurity
(FI), a social determinant of health, is defined as a household level of limited or uncertain access to adequate food to live
a healthy life. Early childhood caries, which is one of the major oral health problem in preschool children, shows different
prevailance by socioeconomic status. The objective of this study was to investigate the association between FI and untreated

dental caries in preschool children in Korea using the Korea National Health and Nutrition Examination Survey (KNHANES).

2. Methods

The fifth and sixth KNHANES, a cross-sectional survey, data from 2012 to 2015 for 1537 children aged 2-6 years old were
used. Trained dentists examined according to the World Health Organization (WHO) criteria and the dominant food
purchaser answered the 18-item questionnaire on household FI. Outcome variable was the existing untreated decay in
primary teeth, All subjects were grouped into either food-secure or -insecure group. Information concerning demographic
variables, household income level, and behavioral variables were collected through the health interview questionnaire, The

chi square test and multivariate logistic regression analysis models were performed.

3. Results and Discussion

The prevalence of untreated dental caries was 20.4% and 9.2% of the children were in food insecure group. FI showed
significant association with untreated dental caries in preschool children by chi square and multivariate logistic regression
analysis [odds ratio (OR): 1.67 for unadjusted model and 1.66 for adjusted modell.

WHO recognizes dental caries as an infectious disease in children which has been contained to a certain level only and
causes greater impact on socioeconomically vulnerable children. Caregivers have the greatest influences on preschool
children’s dietary and health behaviors. Specific nutrition-focused behavioral public health interventions targeting
socioeconomically vulnerable households and educating the importance of healthy meal and snack frequencies along with

the preventive oral health behaviors such as fluoride are needed.

Table 1. Logistic regression analysis for the association between food insecurity with dental caries prevalence in South Korea NHANES 2012-2015
Adjusted OR (95% CI)

Food insecurity

2-6 yrs old (N=1,537) p-value
Model 1°
Food insecure 1.67 (1.13~2.46) 0.009
Food secure 1.00 (Ref)
Model 2P
Food insecure 1.66 (1.02~2.71) 0.041
Food secure 1.00 (Ref)

*No adjustment; bAdjusted for all confounders; age, sex, eating breakfast, oral health assessment within past 12 months, and dental
visit within past 12 month and household income,
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4, Conclusions

Food insecurity is highly associated with dental caries in Korean preschool children aged 2-6. Multidisciplinary approach
of educating the importance of healthy meal along with the preventive oral health behaviors are needed to improve FI and
dental caries in socioeconomically vulnerable households. This study is a cross sectional study in which the findings are
associations only and cannot imply causality between FI and untreated dental caries. Therefore the findings should be

carefully interpreted.
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zhgate] gol JRAS Uehla A4 QPANE 83t Ak QHANE 23k ool ARAES Lrehich(Tablel).

Table 1. Traffic safety behavior and periodontal correlation

Periodontitis Seat belt use when driving Car front seat belt use
Periodontitis 1
Seat belt use when driving -0.059* 1
Car front seat belt use -0.020* 0.498* 1

*p-value ¢ 0.05, *p-value { 0.001

SAA QPIWE AgI S QHINE 2golAe] MUY BAYL Table 29 Pk, Odd Ratiorh 1t ZfobA] b4l
MIE T ARFEelA A7) o Aglom, QA QPIME 2§t U] AuANTE S HIME Hg3t X152
aizke] AwA Awt o Ak

Table 2, Odd ratios of Periodontitis according to seat belt use when driving and car front seat belt use

Periodontitis
Crude Model 1 Model 2 Model 3 Model 4
Seat belt use when driving  0.67(0.58~0.78)  0.65(0.55~0.77)  0.71(0.60~0.84)  0.74(0.63~0.88)  0.75(0.63~0.88)
Car(Taxi) front seat belt use 0.89(0.81~098)  0.74(0.67~0.83)  0.79(0.71~0.89)  0.83(0.74~0.92)  0.83(0.74~0.93)
Model 1 Adjusted for age and gender
Model 2 Additionally adjusted for martial status, household income, education level, and medical insurance type

Model 3 Additionally adjusted for hypertension and diabetes
Model 4 Additionally adjusted for smoking history and alcohol intake
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1 AFgIQl FAIGE, 2007,
2. National highway traffic safety administration : NHTSA, 2001,

3. w87, 94, HFE “Selubet ojglolo] ATIAWET TARAYEE] BAN. A FARATSA] 2011:4:311-317
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Chronic Periodontitis and Community—acquired Pneumonia:
A Population—based Cohort Study

Seon—dJip ijl, Kyuwoong Kim2, Seulggie Choi2, Jooyoung Chang2,
Sung Min KimQ, Sang Min Park2'3, Hyun—Jae Cho'*

'Department of Preventive Dentistry & Public Oral Health, School of Dentistry and Dental Research Institute,
Seoul National University, “Department of Biomedical Sciences, Seoul National University Graduate School,

*Department of Family Medicine, Seoul National University Hospital
Keywords: cohort studies, epidemiology, periodontal disease, pneumonia

1. Objective
This study aimed to determine the association between chronic periodontitis (CP) and community-acquired pneumonia

(CAP) according to CP severity in the Korean population based on the National Health Insurance Service database.

2. Methods

Data from the National Health Insurance Service-National Health Screening Cohort (NHIS-HEALS), conducted from 2002
to 2013, were analyzed. A total of 363,541 participants were enrolled in this retrospective cohort study., Data on
sociodemographic characteristics and CAP-related variables were collected, Participants were divided into 4 groups according
to CP severity. Cox proportional hazards regression was performed after adjusting for sociodemographic and related

covariates,

3. Results

A total of 363,541 participants were included in the analysis. The number of CAP cases in the index period was 14,838
(4.1%). Among the 4 groups, the mean age was significantly higher in the severe CP group. The incidence rates of severe
and non-severe CP were 5.08 and 4.99, respectively (per 10 3 person-years). The hazard ratio for CAP was not significant
in any of the models regardless of the presence or absence of CP. On stratification analysis by sex, smoking and Charlson

comorbidity index, there were no significant differences between CAP and CP in any of the models.

4. Conclusions

The results of this study show that CP may not be a potential risk factor for CAP.
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Preventive Treatment Effects of Dental Prevention Program for Children!):

“Denti—i” system utilization in Busan

Miri Jeongl, Dae Keun Iml, Ho Chung Chungl, Suk Ryeon Ok2, Gab Suk Cho®

'Kai-l Company, “Health Policy Division in Busan Metropolitan City

1. Introduction

The paradigm has shifted toward advanced prevention as an understanding of pathogenesis on dental caries has increased
of late while the former method of treatment was a dental restoration of recovering dental decay which has already
occurred[1]. The government-operated project “Dental Prevention Program for Children(DPPC)” has introduced against this
backdrop. It provides essential preventive dental health care services for fifth graders. The pre-care includes an oral
examination, dental health education and preventive care with professional oral health care(POHC), fluoridation, dental
sealant, and scaling. The DPPC system benefits practitioners, residents and the government alike as it raised the standard
of primary medical services and reinforced the guarantee of health insurance[2]. According to the one-year study of a children
center in Busan, it reduced dental decay ratio on permanent teeth[3].

“Denti-i” mobile application, connects patients to hospitals, health centers and schools to process oral examination
information generated by the project efficiently, has diffused all over the nation. It will enable project entities to make more
accurate monitoring and analysis of the samples that the datum which can be nationally collected and computerized. This
paper tracks the results of 2019 student dental examinations down and examines outcomes of whom test-run the “2018

Denti-i Platform” in Busan,

2. Methods

The study delves into the results of the examination and appraises the differences between them. The inspection was
performed among the examinees of student oral examination in 2018 and 2019 as from September 30, 2019, who agreed
to participate in the study. The data extrapolated from the analysis indicates that 102 beneficiaries received the oral
examination by “Denti-i"-linked hospital shows a gender ratio of 0.96. The sample was tested its representativeness by using
the total as a population, There was no significant difference in the diagnostic records, but some differences were observed
in a measure due to the lack of the sample count in the simple scaling of preventive dentistry. To achieve henceforth the
valid sample count, it should be pursed that the computerization of the student oral examination system to unify the
government-operated oral management system and to establish self-directed dental care habits through the historical
management of examination data for each beneficiary. To compare the oral examination results between 2018 and 2019,
the results were tested in pairs of matching samples and a nonparametric analysis, Wilcoxon Signed-ranks Test was

conducted,

3. Results and discussion

The results showed no statistically significant changes with the dental caries related parameter(p)0.05):the prevalence rate
of active caries(PAC), the mean number of active caries per person(MNAC), However, the oral hygiene of beneficiaries has
significantly deteriorated(p<0.01).

Samples were divided into several groups according to whether preventive care items(POHC, dental sealant, scaling) are

1) This paper was conducted as a result of the Korea National Information Society Agency(NIA)'s research project to handle community issues
with digital technology utilization,
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implemented or not, to identify specific effects of each item to dental caries(fig 1). Fluoridation was excluded from the
analysis because it was applied to all examinees except for two students.

The analysis showed a significant decrease in PAC only in group A(p<0.05), who received dental sealants and POHC at
the same time. But for group B and D, who received the dental sealants without POHC, PAC has increased. Besides, there
was a significant difference in PAC and MNAC between groups B and C.

A systematic examination of the effectiveness of oral education has shown that oral hygiene education is effective in
increasing the attitude and practice knowledge of oral health, and in reducing BOP[4]. This research also showed that oral
hygiene education with POHC is important as well as a preventive treatment, Given the importance of post-preventive care,

further research on oral care behavior guidance programs through the use of 'Denti-i' is expected.

Figure 1. Grouping modalities according to whether preventive care items are implemented or not

Total

(N=102)
N=83

i t ived
received Professional Oral Healt not receve
Care (POHC)
(81.4%)
received not received
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Received POHC
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Table 1. Inspection test result for change in caries indicator by group

Group indicator PAC MNAC
I Mean(SD) Test valuel) Mean(SD) Test valuel)
Name | Number Sample
Prop. (%) 2018 2019 Z p 2018 2019 Z p
0.38 0.15 . 0.88 0.29 :
A Bl T s | 0ssn | ] 00 G | s | M| 0
0.33 0.56 0.56 1.67 +
b ? 88| 0500 | sz | MM O3] qoig | @oop| 1| 0168
0.38 0.27 0.73 0.65 :
¢ 20 255 (0.496) | (0.452) -1.00- 0.317 (1.079) | (1.263) 0.28 0.781
0.14 0.29 0.29 0.29
b / 621 w03 | 049 | O] 0| 08 | ase | OO0 1O
0.25 0.17 0.33 0.25
E 20 U8 g4sn | o3y | 0P| O gesn| wsee | 0T 0713

4, Conclusion
The result showed a significant decrease in the prevalence of dental caries in beneficiaries who received POHC and dental
sealants at the same time, Whereas, who received dental sealants only showed no significant results. This shows that

preventive care has been effective in reducing the prevalence of dental caries when it is accompanied by education through

the oral hygiene of experts as well.
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Does the national dental scaling policy reduce inequalities in dental scaling usage?
A population—based quasi—experimental study
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1. A&

Inequality in health is a worldwide phenomenon. These inequalities not only present important health issues but are also
considered unfair, unjust, and avoidable social problems.' Oral health problems affect many people globally, and inequalities
in oral health are easily observed.

In South Korea, health insurance system was introduced in 1977 and it took only 12 years to cover the entire population.
In 2000, the National Health Insurance Services (NHIS) established by integrating 140 different health insurers. Recently, the
NHIS has expanded its benefits to reduce individual financial burdens and enhance social security. With regard to dental
health, annual dental scaling was introduced in 2013 for individuals over 20 years old.

However, some public health interventions can worsen health inequalities, The “inverse care law” refers to the tendency
for the availability of good medical care to vary inversely with the need for it in the population it serves.’ Public health
intervention that aims to change individuals’ behaviors can widen the health inequality gap because higher SES groups can
more easily access health intervention than lower SES groups.’

Therefore, the purpose of this study is to evaluate whether the national dental scaling insurance policy in Korea reduces

inequalities in dental scaling usage.

2, A+ g &

Data of a nationally representative sample of 1,517,097 people over the age of 20 were obtained from the 2010-2016
Community Health Survey. Respondents who reported that they had not received dental scaling in the past year were defined
as dental scaling non-users, We calculated crude absolute differences and relative ratios in dental scaling non-user prevalence
across all income levels. We used multivariable Poisson regression models to calculate adjusted absolute differences and
relative ratios, adjusting for covariates. A quasi-Poisson model was used to estimate robust variance while reflecting the
complex survey design. All statistical analyses used R software version 3.4.3 and R Studio version 1.1.423. The “Survey”

package was used to calculate the estimates for the complex survey.,

3. 4+ 2x ¢ 1%

The prevalence of dental scaling non-users decreased in all income levels, from 58.0 to 48.7% (a 9.3-percentagepoint
reduction) in the group with household income >5 million KRW, while the change in the { 1 million KRW group was from
86.3 to 78.8% (a 7.5-percentage- point reduction).

Despite these improvements, socioeconomic inequalities in dental scaling usage increased. The crude excess prevalence
of household income in the { 1 million KRW group compared to the household income in the >5 million KRW group
increased from 28.3% (95% CIL: 27.8-28.9) to 30.1% (95% CIL: 29.6-30.7), and the crude prevalence ratio increased from 1.49
(95% CI: 1.49-1.49) to 1.61 (95% CIL: 1.61-1.62).

In the multivariable regression, the adjusted excess prevalence of household income in the < 1 million KRW group
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compared to the household income in the >5 million KRW group increased from 11.9 (95% CL: 11.9-11.9) to 15.5 (95%
CL: 15.5-15.5)%, and the adjusted prevalence ratio increased from 1.19 (95% CI: 1.19-1.20) to 1.29 (95% CI: 1.29- 1.30),
respectively (Table 1).

Table 1. Relative ratio and absolute differences in prevalence of dental scaling non-users by income before and after the national
dental scaling insurance policy, Community Health Survey 2010-12 and 2014-16, South Korea, ages 20 and older,

Relative ratio (95% CI) Absolute difference % (95% CI)

Monthly hqu§ehold Pre-policy Post-policy Pre-policy Post-policy
Income (million KRW) (2010-2012) (2014-2016) (2010-2012) (2014-2016)
Crude

5 < 1 1 0 0

35 115 (1.15-1.16) 1.16 (1.16-1.16) 9.0 (8.49.5) 8.0 (7.4-8.5)

13 1.27 (1.27-1.28) 131 (1.31-131) 159 (15.4-16.4) 151 (14.6-15.0)

(1 149 (1.49-149) 162 (1.61-1.62) 283 (27.8-28.9) 30.1 (29.6-30.7)
*Adjusted

5 < 1 1 0 0

35 111 (1.11-1.11) 112 (1.12-1.13) 6.9 (6.9-6.9) 6.6 (6.6-6.0)

13 117 (116-1.17) 1.20 (1.20-1.20) 10.2 (10.2-10.3) 10.4 (10.3-10.4)

(1 1.19 (1.19-1.20) 1.29 (1.29-1.30) 11,9 (11.9-11.9) 15,5 (15.5-15.5)

*A multivariable Poisson regression was used with adjustments for age, sex, residence area, education years, insurance status,
current smoking, and subjective oral health.

4. 28

The national dental scaling insurance policy has increased socioeconomic inequalities in dental scaling usage. Because
dental care access generally requires high individual agency, expanded dental coverage may have had limited effects in
attenuating inequalities and inadvertently widened the gap. To reduce dental care inequalities, universal access with universal

dental coverage should be considered.
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2012 2015 EY ol8E JZTE o|&E
Classification 20123 2015 2012 2015
N N
Wit%% + ) Wit% + (N) Wit%% + ) Wit% + ™)
IS
15-9] 1,168 1,703 4.4 (55) 63 (102) 13 13) 31 == (50)
234 776 1,084 35 (28) 43 (53) 29 (22) 45 (51
324 534 566 27 1s 43 (23) 25 12) 6.1 (36)
43-9] 311 414 22 @) 4.0 (14) 24 © 75 (30)
589 200 277 32 @ 33 (12) 4.6 © 10.4 (30)
03
A 2,024 2,697 33 (700 40 *= 115) 24 (46) 5.7 (144)
dA, AP, A%
ol%, 59l gi; 959 1,347 4.0 (42) 6.6 (89) 2.0 (19) 42 (53)
gy
27383 2,668 3054 32 92) 48 (185) 24 (63) 53 (188)
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ol sa
el e 2,640 3,466 35 99 52 1,051) 22 * (57) 5.4 (180)
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The data were analysed by Chi-square test.
*P(0.05, **P0.01, **P (0,001
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Chewing ability using masticatory performance evaluating gum and
cognitive function in the elderly

Taejun Park, Keun—Bae Song, Youn—Hee Choi

Department of Preventive Dentistry, School of Dentistry, Kyungpook National University

Key words: Chewing ability, Cognitive function, Elderly, Masticatory performance evaluating gum,

1. Objective
Recent studies have investigated the relationship between chewing ability and cognitive function., However, the results of
those studies are not consistent. The purpose of this study was to investigate the chewing ability Koreans aged 65 years

or older living within a metropolitan city and evaluate the relationship between chewing ability and cognitive function.

2. Methods

A total of 255 participants aged 65 and over who attended a senior citizen center were participated for the study with
their consent, Chewing ability was measured by questionnaire as perceived masticatory function, number of remaining teeth
and using a masticatory performance evaluating gum, The Korean version of the mini-mental state examination (MMSE-DS)
was used to assess cognitive function, All collected data were analyzed by the x2 test, t-test, and one-way ANOVA using

SPSS version 25.0 for windows.

3. Results
There was a significant association between chewing ability and MMSE-DS. The participants with good chewing ability had
a greater MMSE-DS score.

4, Conclusion

The study suggests that chewing ability is related with cognitive function.,
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Subjective and objective chewing ability and
Geriatric Oral Health Assessment Index in the elderly

Ah Ra Shin, Keun—Bae Song, Youn—Hee Choi

Department of Preventive Dentistry, School of Dentistry, Kyungpook National University

Key Words: Subjective chewing ability, Objective chewing ability, GOHAI, Elderly

1. Introduction
The purpose of this study was to investigate the relationship between subjective and objective chewing ability and geriatric

oral health assessment Index (GOHAI) of the elderly.

2. Methods

A total of 572 elderly aged over 65 were included from senior citizen centers in Daegu and Ganghaw-do.

The participants’ chewing ability was evaluated objectively (70 x 20 x 1 mm3; 3.0 g; Masticatory Performance Evaluating
Gum XYLITOL, Lotte, Tokyo, Japan) and subjectively (Key food intake ability, Discomfort during the mastication). Participants
general characteristics, oral health quality of life index were also recorded.

The collected data were analyzed by using SPSS 23.0 version.

3. Results
Subjective and objective chewing ability showed a significant correlation in correlation analysis. As a result of regression
analysis, subjective chewing ability was significantly related to GOHAI, while objective chewing ability was not significantly

related to GOHAL,

4, Conclusions
Subjective and objective chewing ability can affect geriatric oral health assessment Index (GOHAI) in elderly. Suggesting

that elderly people with low subjective chewing ability are more likely to have poor health- related quality of life.

5. References
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communitydwelling older people: Investigation of the differences in the relevant factors for subjective and objective
assessment, Gerodontology 2017;34:357-3064.
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Comparison of the diagnostic performance before and after transfer learning of deep

convolutional neural networks using tooth status by World Health Organization criteria
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1. Introduction
The aim of this study is to compare the diagnostic performance of World Health Organization (WHO) tooth status before

and after transfer learning of deep convolutional neural networks (CNN) using occlusal photographs.

2. Materials and Methods

A total of 210 photographs were collected, and there were 70 sound, carious, and filled occlusal photo images according
to WHO criteria for diagnosis of tooth status, respectively. Evenly by three classifications, 150 images were allocated to the
training set and 60 images were assigned to the test set. All images were resized to 224 X 224 pixels and converted into
jpg file format. We constructed a CNN model consisting of 4 convolution layers, 2 max pooling layers and 2 fully connected
layers. To improve the performance of the CNN model, we applied the VGG16 model as a transfer learning method and

learned only three fully connected layers at the end.

3. Result

The accuracy rate was only 33.3%, but it increased to 61.7% after applying VGG16 model as transfer learning.

4, Conclusion
The results of this study suggested that accuracy rate can be increased by using transfer learning although the number

of images is not enough,
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Presence of metabolic syndrome components is associated with
tooth loss in middle—aged adults

Min—Jeong Cho, Hyojin Heo, Taejun Park, Keun—Bae Song, Youn—Hee Choi

Department of Preventive Dentistry, School of Dentistry, Kyungpook National University
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1. Objective
In general, the prevalence of metabolic syndrome (MS) and tooth loss increases with age. We investigated the relationship

between the presence of MS, its elements, and tooth loss in middle-aged Korean adults,

2. Methods

This study included Korean adults between 30 and 64 years of age who resided in the capital area of Seoul. From January
to June 2014, individuals interested in participating in the oral health survey among those who visited the university hospital’s
cardiovascular center and provided informed consent were selected. Among 748 subjects who responded to the oral health

questionnaires, 30 were excluded due to unclear responses; therefore, a total of 718 were included in the final analysis.

3. Results
The crude odds ratio (OR) of >one MS component affecting tooth loss was 1.45 [95% confidence interval (CI), 1.06-2.00].
After adjusting for sex, age, education, income level, occupation, smoking status, kidney disease, chronic obstructive

pulmonary for tooth loss was higher in the presence of >one component of MS (50-64 years of age) in females.

4, Conclusion
This study suggests that female aged 50-64 years may have higher likelihood of tooth loss upon the presence of at least
one MS component. Prevention against MS among female of older age could contribute to maintenance of remaining teeth.

Further well-desinged studies are needed.
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The effect of PBL (Project—based learning) on learning motivation and self—directed learning
ability

Seon—Ju Sim™*

Baekseok University

Objectives: There is a need for project based learning in university classes in order to cultivate the practical skills required
for dental hygienists in a diversified medical environment. Therfore, This study aimed to investigate the learning effect of
project-based learning(PBL) in community dental hygiene education.

Materials and Methods: We sampled 38 dental hygiene students(4th grade) composed of 9 PBL group. Each team selected
a target group for 9 places to apply the oral health promotion project. The project was planned and conducted based on
a survey on the health problems confronting each group, and an evaluation was carried out 4 weeks later. To identify the
effect of PBL on learning motivation and self-directed learning capacities, we compared pre&post effects of PBL using paired
t-test,

Results: Learning motivation was increased after PBL(p<.05), and self-directed learning effect were not increased after PBL.
And, according to learning ability, there was no difference between learning motivation and self-directed learning ability
before PBL class, but self-directed learning effect was higher for students with high learning ability after PBL.

Conclusion: This study suggests that project-based learning (PBL) contributes to improving learning motivation in dental
hygiene education. It is necessary to develop a project-based systematic learning module so that the dental hygienist practice

can work on topics closely related to the field of other dental hygiene departments.

Contact: Seon-Ju Sim, 76, Munam-ro, Dongnam-Gu, Cheonan, Tel: 82-41-550-2311, vision1991@daum.net
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Fig. 1. Changes in the number of remained tooth and DMFT index according to age and birth cohort.
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