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Masticatory ability and oral health related quality of life in the elderly
Hae-Eun Shin, Min-Jeong Cho, Youn-Hee Choi, Keun-Bae Song
Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea

Chewing ability as a predictor of cognitive impairment incidence in Korean adults : Findings from a 11-Year

Prospective Cohort Study

Mi-Sun Kim* Dong-Hun Han*'

*Department of Preventive and Social Dentistry, Seoul National University School of Dentistry, Seoul, South Korea,
"Dental Research Institute, Seoul National University, Seoul, South Korea
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Correlation between chewing ability and cognitive impairment in the elderly

Taejun Park, Yun-Sook Jung, Hae-Eun Shin, Mi-Jung Park, Seung-Geun Lee, Youn-Hee Choi, Keun-Bae Song
Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea

Chronic periodontal diseases on the risk of myocardial infarction, stroke, and all-type cancer: a population-based

cohort study

Seon-Jip Kim', Kyuwoong Kim’, Seulggie Choi’, Jooyoung Chang’, Sung Min Kim’, Sang Min Park®’, Hyun-Jae Cho'*
'Department of Preventive Dentistry & Public Oral Health, School of Dentistry and Dental Research Institute, Seoul National University,
Seoul, Korea, 2Dep;utment of Biomedical Sciences, Seoul National University Graduate School, Seoul, Korea,

*Department of Family Medicine, Seoul National University Hospital, Seoul, Korea
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Improvements in oral functions of Korean elderly after simple oral exercise

Hyo-Jung Kim, Joo-Young Lee, Eun-Song Lee, Baek-Il Kim
Department of Preventive Dentistry & Public Oral Health, BK21 PLUS project, Yonsei University College of Dentistry
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Protective effects of the dentifrice containing sodium fluoride, sodium pyrophosphate and tocopherol acetate

on tooth demineralization

Sun-Young Chung* Ho-Ki Jung, Ja-Won Cho
Department of Preventive Dentistry, Dankook University Dental Hospital

Comparison of distortion and resolution of various intraoral endoscopic cameras
Dong-Hyub Wool, Ji-Soo Kiml’z7 Kyung-Nam Kim‘%7 Seung-Hwa ]eongl’z*

'Department of Preventive and Community Dentistry,

BK21 PLUS Project, School of Dentistry, Pusan National University, *Korea Dental Assoication

Impression taking time and accuracy of oral digital scanner for orthodontic brackets
Eun-Jae ungl, Hyo-Jin Heol, Min-Ji Kimz, Youn-Sic Chunz, Youn-Hee Choi'

'Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea
“Department of Orthodontics, Ewha Womans University, Seoul, Korea

Comparative study of bleaching efficacy of short-time applied 10% CP and light-activated 15% HP on moderate

dark teeth: a 2-year randomized controlled trial

Dong-lk Lee, Ha-Young Youn, Youn-Hee Choi, Keun-Bae Song
Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea

Application of quantitative light-induced fluorescence technology for tooth bleaching treatment and its

assessment: /in vitro
oo-Young Lee, Eun-Song Lee, Si-Mook Kang, Baek-Il Kim
Department of Preventive Dentistry & Public Oral Health, BK21 PLUS Project, Yonsei University College of Dentistry

Quantitative evaluation of tooth wear using autofluorescence
Sang-Kyeom Kim, Hyung-Suk Lee, Seok-Woo Park, Eun-Song Lee,

Elbert de Josselin de Jong, Ho-Keun Kwon, Baek-Il Kim
Department of Preventive Dentistry & Public Oral Health, BK21 PLUS Project, Yonsei University College of Dentistry
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Relationship between Oral Health Literacy and Dental Neglect among Mothers

Hyun-Jeong Ju, Heung-Soo Lee

Department of Preventive and Public Health Dentistry, College of Dentistry, Wonkwang University
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A study on factors affecting dental treatment time of patients with mental disability in visiting dental services

Kyoung-Cheol Liml, Gyorin Lee' , Jae-Young Lee"? , SoYun Klm Hye-Ran Paik’ , Young-Jae Klm Bo-Hyoung Jm
'Department of Preventive and Social Dentistry, School of Dentistry, Seoul National Umvelslty,

2Depzu’[ment of Consumer Science, College of Human Ecology, Seoul National University,

*Dental Research Institute, Seoul National University, 4Dep:mmerlt of Pediatric Dentistry, School of Dentistry, Seoul National University

Association between noise exposure and periodontitis in Korean workers
Su-Hyun Shim', Dong-Hun Han®’

'Department of Dental Hygiene, Kyungbok University,

*Department of Preventive and Social Dentistry, Seoul National University School of Dentistry,
*Dental research institute, Seoul National University

Factors related to the tooth retention in Korean elderly adults

in-Bom Kim'"’ , Se-Yeon Kim"? , Ji-Soo Kim'*? , Seung-Kyoo Yi' , Eun-Joo ]unl7 Min-Ji Byon15
Department of P1 eventive and Community Dentistry, BK21 PLUS Prolect,
*periodontal Disease Signaling Network Research Center (MRC), School of Dentistry, Pusan National University, Yangsan, Korea

Correlations between objective chewing ability and subjective chewing ability in the elderly

Dong-Woon Kim, Ah Ra Shin, Keun-Bae Song, Youn-Hee Choi
Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Korea

Association between mastication ability, oral health related quality of life and cognitive function using the

structural equation modeling in the elderly

Seung-Geun Lee, Ic-Jun Chang, Hae-Eun Shin, Yun-Sook Jung, Dong-lk Lee, Keun-Bae Song, Youn-Hee Choi
Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea
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A report on the regional oral health centers for the disabled in Korea

Sang-Uk Im1 Hyeon Jeong Go Tae-Jun Pdrk Ha-Young Youn Dong-Woon K1m

Eun-Kyong K1m Han-Jin Jo Youn Hee Cho1 Keun-Bae Qong

Dep‘lrtment of Preventlve Dentistry, School of Dentlsuy, Kyungpook National University, Daegu, Korea

*Department of Dental Hygiene, College of Science and Technology, Kyungpook National University, Sangju-si, Gyeongsangbuk-do,
Korea,

*Department of Social Welfare, College of Social Sciences, Daegu University, Gyeongsan-si, Gyeongsangbuk-do, Korea

Lower Nutrient Intakes and Periodontitis: Findings from the Korea National Health and Nutrition Examination

Surveys

Fiona Daye Park*, Dong-Hun Han*'

*Department of Preventive and Social Dentistry, Seoul National University School of Dentistry, Seoul, Korea,
"Dental Research Institute, Seoul National University, Seoul, Korea
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'Department of Preventive Dentistry & Public Oral Health, 2BK21 PLUS Project, Yonsei University College of Dentistry, Seoul, Korea
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M Research evidence and knowledge translation for successful aging in Japan
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Affiliation: Division of Dental Sociology, Department of Oral Science, Graduate School of Dentistry, Kanagawa Dental

University

Japan is the most aged society in the world, having an aging rate of 27%, and categorized as a super-aged society. Japan
has already faced a number of challenges of an aging society that other countries will inevitably face in the near future.
Especially, extension of healthy life expectancy and reduction of health inequalities are major issues.

The Japan Gerontological Evaluation Study (JAGES), one of the few population-based gerontological surveys in Japan, has
shown that poor dental health is associated with general health conditions. For example, tooth loss is associated with an
increased risk of incident disabilities, dementia onset, and incident falls. The JAGES has also shown oral health inequalities
in Japan,

In addition to gathering scientific evidence, the JAGES has contributed to apply the evidence to government policies
including oral health policy. Results of the JAGES were used by many councils of a Japanese governmental organization,
Management support tools, the JAGES Health Equity Assessment and Response Tool (HEART) was developed based on the
results from the large scale surveys and used to assist local governments to formulate and to implement health policy. The
lessons learned from the JAGES will help other countries strengthen their own practices in knowledge translation toward

improving health including oral health for all in ageing populations,
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Masticatory ability and oral health related quality of life in the elderly

Hae—Eun Shin, Min—Jeong Cho, Youn—Hee Choi, Keun—Bae Song

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

Key words: Elderly, GOHAI, Masticatory ability, OHIP-14, OHRQoL

1. Introduction

The aims of this study were to investigate the masticatory ability of elderly over aged 65 by using masticatory performance
evaluating gum (XYLTOL, Lotte Co., Ltd., Tokyo, Japan) and evaluate the relationship between masticatory ability and oral
health related quality of life (OHRQoL).

2, Methods

The participants were 255 patients who attended senior citizen center in Daegu city. The Geriatric Oral Health Assessment
Index (GOHAI) and oral health impact profile (OHIP-14) questionnaires were used to assess OHRQoL, Masticatory ability
was measured by questionary as perceived masticatory function, number of remaining teeth and masticatory performance
evaluating gum, All collected data were analyzed by x 2 test, t-test, one way ANOVA, correlation analysis, multiple linear

regression using SPSS version 23.0 for windows and statistical significance was set at 5%,

3. Results

There was a significant association between color scale of masticatory performance evaluating gum and OHRQOL. After
adjusting for another variables multiple linear regression analyses showed the color scale of masticatory performance
evaluating gum had significant associations with the OHIP-14 score, whereas this association was not found with the GOHAI

score,

4, Conclusions
There was a positive correlation between masticatory ability and OHRQoL. The OHIP-14 was more detective to the

masticatory ability than GOHALI in elderly.

5. References
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Chewing ability as a predictor of cognitive impairment incidence in Korean adults : Findings
from a 11—Year Prospective Cohort Study

Mi—Sun Kim*, Dong—Hun Han*'

*Department of Preventive and Social Dentistry, Seoul National University School of Dentistry, Seoul, South Korea,
"Dental Research Institute, Seoul National University, Seoul, South Korea
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Introduction

With on-going population aging worldwide, the elderly are not only susceptible to diseases but also have a substantial
economic burden due to healthcare services and therefore, have a lower quality of lifel. Among the diseases in elderly,
interest in mild cognitive impairment is increasing because of its rapidly increasing prevalence and its catastrophic
consequences2. The prevalence of mild cognitive impairment increases with age, apolipoprotein E (APOE) e4 genotype, low
education attainment, cardiovascular disease and its risk factors (e.g., diabetes and hypertension), prior critical illness (e.g.,
sepsis), lack of nutrients such as vitamin B, and income inequality, In addition, a reduced chewing ability in animal
experiments has been identified as one of the factors. Currently, a few of studies revealed that there is an association
between chewing ability and cognitive impairment. There is no study of Korean adult representative samples in relation to
chewing and cognitive decline. This study was to investigate impact of poor chewing on the incidence of mild cognitive

impairment in Korean adults.

Material and method

The data for this study came from the 2006 and 2016 waves of the Korean Longitudinal Study of Aging (KLoSA), a
nationwide longitudinal survey involving middle-aged and elderly populations of over 45-year-old. The first survey of KLoSA
was conducted in 2006, with 6,171 out of 10,254 respondents, In 2008, 8,688 respondents were tracked. In the third wave
of 2010, 7,920 respondents conducted follow-up surveys. The fourth wave of 2012 will consist of 7,486 people, the fifth
wave of 2014 will have 7,949 people, and the sixth wave of 2016 will have 7,015 respondents, representing 78.0% of the
first wave. Among 10,254 respondents who completed 2006 interviews, 2,686 respondents who were cognitively impaired
at baseline were excluded from the sample, Among them, 5,020 subjects who completed interviews in 2006 and 2016 were
analyzed. Chewing ability was measured using self-reported questionnaires. Mini-Mental State Examination test was used to
measure and categorize the participants as either normal or mild cognitive impairment3. Confounding factors of this study
were age, gender, education, hypertension, diabetes, obesity, depression, the number of chronic diseases, regular excercise
and smoking, T-tests and chi-square tests were conducted to confirm demographic characteristics. Generalized Estimating
Equations (GEE) was conducted to examine the predictors of cognitive impairment, accounting for autocorrelation issue at

11-year follow-up.

Result

Incidence of mild cognitive impairment at 2016 was significantly higher for poor chewing group than good chewing group
(OR=2.104, 95% CI=1.963-2.287). GEE result showed that the incidence of mild cognitive decline in the poor chewing group
was higher than in the good chewing group after controlling for all confounding variables (OR=1.437, 95% CI=1.320-1.565).
Age (OR=1.089, 95% CI=1.084-1.095), gender (OR=1.614, 95% CI=1.433-1.818), education level (OR=1.990, 95% CI=1.651-
2.398), depression (OR=2.148, 95% CI=1.993-2.316), chronic disease (OR=1.136, 95% CI=1.076-1.198), regular exercise (OR=1.549,
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95% CI=1.430-01.677) and obesity (OR=0.916, 95% CI=0.845-0.992) were significant predictors of cognitive impairment at
follow-up. In contrast, hypertension (OR=0.985, 95% CI=0.883-1.099), diabetes (OR=0.964, 95% CI=0.851-1.093) and smoking
(OR=0.982, 1.120, 95% CI=0.850-1.135, 0.975-1.288) were not significant.

Discussion

This longitudinal analysis is the study of the effect of poor chewing on the incidence of cognitive impairment in Korean
over 45 year old representative sample. The results of this study show, after controlling for confounding variables, the
association between masticatory function and mild cognitive function, which are similar to the outcomes of previous studies4.
This finding can be supported by several previous studies that demonstrated the association between various inflammatory

diseases and mild cognitive impairment5.

Conclusion
Our findings confirm that poor chewing has a significant impact on the incidence of cognitive function after controlling
for various confounding factors. Therefore, to prevent cognitive decline, dentists, doctors and oral health specialists should

pay attention to the decline of the chewing function.
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T2 I} oz} 65-69 70-74 75+
2014 2015 2016 | 2014 2015 2016 | 2016 | 2015 2016 | 2014 2015 2016
ZA 1.8 4.1 58 0.9 27 42 5.9 43 6.6 1.2 25 29
oz olgHo 0.7 17 28 0.4 14 26 35 2.1 3.9 0.5 1.2 1.7
ny A 97F9dAk 1.9 45 59 09 27 4.1 5.8 45 6.7 13 26 29
247 44 1.8 42 58 1.0 29 45 6.2 4.4 6.8 13 27 3.1
A& 25 5.1 6.7 1.4 3.8 55 6.7 53 78 18 3.6 41
A4 15 3.5 49 0.7 23 3.7 5.1 3.6 55 1.0 2.2 25
o 2.0 42 5.7 1.0 29 44 5.9 44 6.6 1.4 28 3.0
A 15 3.5 5.0 0.9 25 4.0 55 3.8 6.0 1.1 2.2 2.7
Bz 24 52 68 1.2 35 5.1 6.8 53 7.9 1.6 33 3.7
Sk 2.0 43 5.7 1.0 28 44 6.1 44 7.0 1.4 28 28
s 1.2 3.4 5.1 0.6 19 35 53 3.5 5.8 0.8 1.7 2.0
Al 1.9 40 5.7 0.7 24 4.0 63 44 6.9 1.1 23 25
A 77 2.0 44 58 1.1 3.0 46 6.0 47 7.0 14 29 32
4 1.3 33 47 0.6 2.0 3.2 5.0 3.4 53 0.9 1.9 2.2
5 1.3 3.2 48 0.6 1.9 32 5.4 35 5.4 0.8 17 2.0
Yl 1.8 42 5.6 09 25 39 6.0 45 6.7 1.2 25 28
s 1.8 45 6.0 0.9 2.7 4.4 6.6 47 7.1 1.2 26 3.0
g 13 36 5.4 0.6 2.0 35 5.8 3.8 6.2 0.8 1.9 24
5 1.1 3.0 46 0.5 1.6 2.8 5.2 3.1 5.0 0.7 15 18
7 13 3.1 49 05 1.7 3.2 55 34 5.4 0.8 1.6 2.0
A5 2.8 5.5 7.2 13 3.6 5.0 6.8 5.8 83 1.8 34 39
48
ALAJZHE By o A& o]F, alig A8 =dl A oF 5%7) o] 83t AR YERL} o] Fdlo] xRl o] X3} o] §-2
F7HNFEES AR Koy, WE HER Frlskal glo] 3T F Aol Heo] B ACR AAEt S AEAAA =20
et A AJEHE Fof oo JF3t Xfo]E Ho|aL Qlo] o]of thgh ApAgE Q] B4 W sAreto] e B3t} 2018

L#Ha 4 FHoIRpe] ¢ HolRdT ulgo] 10~20%2, A9 2 2Z7IIAL] A3 0% A 30%2 HaEo] o]g-Eo| HE:
2 Holz ARl Aol =g A digto] JlojoF 25T AL o8-S HaAl7|aL Aol
A7E Zloct, webA gro 2w il Ao RAu| L o] §Eo] HiRh A&A Q] mUB YT} ofof uhE R4

/l]—E]‘— Hl—tﬂ:oi gg%
9 3ol oist vjEhAQl AE7E Basict,
FuEd

1. Seong SC, Kim YY, Khang YH, et al. Data Resource Profile: The National Health Information Database of the National
Health Insurance Service in South Korea. Int J Epidemiol 2017;46(3):799-800.

2. Ryu JI, Jung SH, Han DH, Lee SR. A strategy for Moon Jae-in Care to extend coverage of non-payment by NHI in dental
care, Seoul: Kyung Hee University, Health Policy Institute in Korean Dental Association; 2018,

3. Elani HW, Starr JR, Da Silva JD, Gallucci GO. Trends in Dental Implant Use in the U.S., 1999-2016, and Projections to
2026. J Dent Res 2018:22034518792567.

WAk AR, A3Eta e AL ek A, Tel: 010-2304-0422, E-mail: 2006707019@hanmail net
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HAled dueEe 284 B
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QT o, felvel FuIAL
% N2ARE SRska ek, obEEY TAABAE Tl 4 9l
SAAFRASfr index) = Q1] BA L &, ABIAAE aolol o8] G W) A, HEre] SARPRAoke] pal

A91ES sfershid] glo] Fa3 fbolt),
H7HA) QABA AL ES | (Artficial Intelligence:ADE TAAZ Q) Q1A %5ee 254 Faledrks H7h2 wa 9ol

=

201091 o1 AI¢] 2 GEjel wAleld (machine learning)®] HABHE A0 Qlalo] ualA] Hgich. Mol Heo]ee} pi4l
o LIBE ol§3k ARl Wyl WAL RAY BHErt H), | Eol BALA Y
Sigo] GOIF QL TIAE SAUSES AR WA ofele B BA% o A% .
webd] 2 A7) BAL 2015 obETAARE R ] Foldt U 54 o5 Ee] ARE olgstel diclES $IF viAleld oka
958 A8, 71E FAY AZmYe) AARAT vustel 1 EEHS Brksta Bt

2. A7 9 B

20154 oFEFAAZA A o] Folak uh 54| oFEEY] EAATE B Aol A FItAOH, F AN 2220809

o 1% AZAE At 213299 ARE HTEA BESHAT SUUSE A 9,

ou, Faset ARAC] G SYUSES FESIUC ARE SUNSES T TRAGAE,
e}

g;q
i A 1d7 LS S 193 VeSS AR o, 19 A& S, AR s, 2
=

31 2% AR, 19
A S2 HA Bgolglon diE FHUSRT CFAFEAS AAste] thAbE dit dZghe EEshgth FARNL

SPSS statistics 23.0 (SPSS Inc., Chicago, IL, USA)< ©o|-&3}%it}.

7| A8t (machine learning)& &3 dftf|S4ts ==&317] 9lsto], =1 <lo] sto]X(Phython), HoJElEA] sf7]#] H}
A(pandas) W AT 5&HAIZY Zo|B Q] Ho]ZlH (scikit-learn) 2] ;HEFH A E (random forest regressor) G E5S &
L3l tt. Training dataset-2 2,132 0]l o TS| EA o) -85 EHUHLE featureR, FL5HQ] dftE label2 A3
sto], MAlEY daeEE shEAIFTh 2 Ak feature GHEREC R A test datasetS ShEE dare]Eol A7H(finAlA
ZF AP A= dftfl S8k =S (predic) st

ARl 7 ASEEES S AdS5H dft 72 A4 FHE HEste], 7|E9 dfiete] UX] ojRE FjIstgl o,
7 mae] S vlwshgrh

3. dvas 9 2@

AR ZAE gt AR YR ST dighe 02097b) BEHOIQE ¥, EIARARYR o) SH dfighe 0-108
71 B IAHGE 1.

calfiEAmEe) Agee Uehits R2e 0.27627.600150m, thasll ASg A4 2A0E di gatel s8exks
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1.0430]80ct, 7| AR YR =& oSgtol 51824 1.0435 283 A, 7|ASkE ] A& 51.1%7F H et A
Al 2ARE dfe gt ohEEl AR, ARG oS dft gHte] Y& 27 12.9%, 27.8%0|leH, A sk o]
71E gl R R FekmdoA 2.2v) E8hvh thesl A ndo] |53t dfi=0 Y& 73.8% o, ZAIskE
o A% 97002 ehton], BE dZge] AXRoA JAstEme] LS AL BN B UeRtthE 2).

H Ao A= thEs| HEARE o] o713 21 v E §J3) training dataset?] label (dft) g2 A|ASH AFEE test dataset
2 831t dubAel HAIFY Y el H7F FPHEL train-test split, = 22 7] (cross vaildation)E ARE-SFC} wheha]
¥ ATHE A A7E Bo) A vl HEE BoE SuE ogolt,

E 1. AA dft 5% AR 2 d JAIsER e oF digh 22 E 2 B aA7delA e dfe ghe] AA dft gkake]

frequency (%) UXE&. %

It True Regression model Machine learning s Regression model Machine

B model & model dft 7 & learning model
0 746 (35.0) 84 (3.9 133 (6.2) 0 73.8 97.0
1 231 (10.8) 514 (24.1) 601 (28.2) 1 117 17.0
2 227 (10.6) 436 (20.5) 386 (18.1) 2 9.9 18.1
3 156 (7.3) 264 (12.4) 240 (11.3) 3 9.1 19.6
4 151(7.1) 333 (15.6) 288 (13.5) 4 123 20.8
5 128 (6.0) 312 (14.0) 149 (7.0 5 9.3 248
6 111 (5.2) 143 (6.7) 111 (5.2) 6 9.1 342
7 100 (4.7) 31 (1.5) 88 (4.1) 7 6.5 31.8
8 133 (6.2) 9 (0.4 70 (3.3) 8 0 54.3
9 43 (2.0) 4 (0.2) 22 (1.0) 9 0 455
10 37 (1.7) 2 (0.1 20 (0.9 10 0 60.0
11 24 (1.1) 7 (0.3) 11 714
12 19 (0.9) 5 (0.2 12 100.0
13 13 (0.6) 5 (0.2) 13 100.0
14 8 (0.4) 4 (0.2) 14 75.0
15 4 (0.2) 2 (0.1 15 100.0
16 0 (0) 0 (0) 16 100.0
17 0 (0) 0 O

18 1 (0) 10

19

20

A 2132 (100) 2132 (100) 2132 (100)

1. B2

B QI 20159 oS PAAGARA ARE TEF0], 54 oHES] SAFHRASNE A AS AL oS3t on] 7]
2 del ol 85T Qi CHESlARARYNTE o §8% AT U2 4 otk YO AFAES VN B A ASEREL
o Be AofstEollx Bgo] B 4 9 A0 s|Then], wdols ARolgAE 2A w0l B Zolek 2,

5 FnEd

1. Churpek MM, Yuen TC, Winslow C, Meltzer DO, Kattan MW, Edelson DP. Multicenter comparison of machine learning
methods and conventional regression for predicting clinical deterioration on the wards. Critical care medicine. 2016
Feb;44(2):368.

2. Feurer M, Klein A, Eggensperger K, Springenberg J, Blum M, Hutter F. Efficient and robust automated machine learning.
InAdvances in Neural Information Processing Systems 2015 (pp. 2962-2970).

3. Hackeling G. Mastering Machine Learning with scikit-learn. Packt Publishing Ltd; 2017 Jul 24.

QA AAF $) 626-870 Hd FHA B BRIt X ofshAR st 4158, Tel: 051-510-8220, E-mail: psilyl@naver.com
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6—gingerol®] Streptococcus mutans HI0|LBE JA AA| a7}
z7g" PaR"’, FAE, ol Ayl guy’

Adoiet XAeet ot d, ‘BR21Ew s BT ER Ajle

Alle]: G-gingerol, Streptococcus mutans, HfO| I &

1. A&
AobAlE-e Al 774 WO Xo o] EAISHE T4 vl &8 E (Dental biofilm)e] oJ3) WAISHE X|ej4 Aol
o 7 ol ebEL 1 U AlRe] 2R Xolwwe] A5 B2wof glo] AT ojete Wk ket f Aol
7ol B8 e AR A webd 7 A8 o] SeiiE 77 ulol e BES AR

T4 vio] 2B E Yol EA 8= thkst o Sol X Streptococcus mutans (S. mutans)<= X|OF-$-
AFe 2 d#A o}, 8 mutanse A (sucrose)d] JARE F3ll 257 Hglucan) & T4 58 7HAL ot FH2MAJo] =
S Aot W & RAA7|L Z4E AletEE SUA717] dhizell AokAl5E fishs 8 u

S, mutans®] 47E AAAZIAY Aok Y] RARS HaA]7]7] 917t FetEde] iRt EAo] dasit)

6-gingerol:> A7-e] WP 2ol P F sluel HA FZERA thfet AollA] 6-gingerol®] Fet(Anti-cacer), FEF
(Anti-inflammation) & t}et ¢ka AEo] ST E35], AFH4 28 (Quorum sensing)S Wall$Ho 24 =5 (Pseudo-
monas aeruginosa) H0| @ AE0] FHS AAsk= A= deifrt. shA|et, 6-gingerolo] =a+t &] Thg3t 55, 53] Aok%
2159 Rltl S mutansol] et et Aol A= AA7EA] BralZl vzt Qiok. webs & AtollA= S mutans FAlRE
9wl oW E 4ol gt 6-gingerole] oA EIHE SRISIIA Bt

1>
olN
tlo
e
o
N
s 1r
u)
H
iy
rO
e

DN
- “Q
-u
=
ma o
na
o
23

AFEAL & R SANEE dE S Distilled water, DW)2F A&7 1 xM, 100 xMe] 6-gingerol ¥} AT 2
¢l 249 == (Raffinose) 7} ARR-E| ¢lt}. 6-gingerol®} 213 = 2% 1% Dimethyl sulfoxide (DMSO)e|| &3|A1A 1 yMI} 100 xM F
7] §&9] 6-gingerol &N 1 mMO| ehuji== NG AAsto] ARE-SECE

22 ARAF

2 dtol] AREE S, mutans ATCC 25175 3 A8 astlq- el e s g Algwtol Ago] ARgsHGITh 10% S2AlES
o] &3te] -80C oAl BZHEE H #FF5 Brain heart infusion broth (BHI broth) ¥jX]o]l 24A|17}F B¢t 37°C, 10% CO, Z710)A]
A viFAA Aol ARESHITE

23 55 A9 S mutansl ISt FF &3+ F7}

BHI 44| ujz]of] A ufjeFsle] 2x10" CFU/mlo] H=2 243 S, mutans 1 ml¥} BHI 94 =] 8 miz} z+zke] A& (DWe}
6-gingerol) 1 ml& &2tsto] 37 T, 10% CO, 7oA sttt vix|et Ax&do] E3he &2 AR & Azl AIZHO,
1, 3, 5, 7, 9utct E3F 89 0.1 ml& microtiter plateZ %A 570 nme] A4 SF=(Optical density, OD)E S}t

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

Microtiter plate] Z} wello]l 1% &) ZgHel BHI vjx|2} 2x10" CFU/mlo] S| =2 243 S muanset APEAE 717F 8:1:1
o] MR YL 247t Ft 37T, 10% CO, #AoA HloledF FAE FEatct. o F HioledFo] FAH well |
EAst= Ff ndES AASH] 918 DWRE AAstaL wellol] 4 HioledF9o 44 F=E &Istz] 918l 0.1% crystal
violet© &2 158 52t AAEI3ITE M F crystal violetZ: A|AsL, o o] GMorS A|ASH ] fls DW= A&kt AA %
HE 33% oM EALC 2 SAAI7] T gAE 8ol 570 nm THFOA SFEE S5t dME violedEe] A HrE

st sttt RE A IS FAHA 34 uiEste] Agstact.
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25 BAEA
5 2 BAZAA Zol7k A=A Eelshy] $ia dYuiA|

Dunnet’s T3 test o] §5to] A5-HAS Alastrt $4z29)

i

A (ANOVA) S =388t Welch's testo]] what H7hst &
SPSS 23.0(IBM Corp, USA) 4] =273 AR8-3}% T},

rlo

3. 4+2% ¢ 3
4 ”‘EH—J S mu[dnsOﬂ o3t WoF A w0
3 Z7HUE 3AILkI A SAIZE Aol 7} thA17] 91 SRRIBHALAL, SAIRE ol

Aol TAgle] BE TFNA HjoF AZke] F7Ht] whet FHE 437

lx nﬂﬂ

=4
S 212 ol ol via) GASLON Aol et B3 A BIHAE, el A8 B b SHE AL A
Al AL §i%lem ol meats o83 A A AollA] FHi- Aol daliAl= dAaRT Gt 7§3'—¥9]' AT
Wb S mutans BFo] 238 E0 tid A= 6-gingerol (1, 100 uM), 2ti|== & 24 diZ2l DWo)| H|3] 2+ oF 18.8%, 16.8%,

19.8% TAsF o o= BE EAHO R GOt 2fo]& HITHP<0.005). 1 uM 6-gingerol-> 100 uM Fx=of H]3] tha =&

oA anE HAARE $AK R fofel Alol= glglen, FAtETl 2hujiezof] vlg FFETt kot ot Apol= gl
o 2 A 2HE Fol &% 6-gingerolo] S mutans WO LBE FAS AR AAIRE SR, ol A[oRAF
S 1 AAZISH Futol A F £ (Anti-biofilm agen) 24 288 4 & o= AlrErh B &2 AFoA= ARA
TollA gt Hiol e dEof tiet & F=9| 6-gingerolx ARESHI S L]- AA 7 ) HYA 2 B vlo] eI Eof gt

B7PF dashs AAl 3 Ul AEe SR H4 fE =8 BN Zart Al

A B
B Distilled water
25 - 81 uM 6-Gingerol
0.5 - .
—-—DW B 100 uM 6-Gingerol
@1 mM Raffinose
"'EOA ——1uM c 2.0 A
£ o
g =100 uM '.g
o o3 &
<] g £ 15 4
= wn
g 02 'E o
8 =9 10 -
G =
01 =]
-]
0.5 A
0.0 -
[} 1 3 5 7 9
Time (h) 0.0

Figure 1. Effects of 6-gingerol on growth of planktonic S. mutans (A) and its biofilm formation (B). Error bars indicate
the standard deviations of 3 measurements, *, P<0.005.

4. 28

2 A7 A F8) 6-gingerol S mutans - Alat] 82 AslSHA= SR Y S mutans Blo]| B F S AR
= Ik wEbA 6-gingerole: < Futo] BF A EA 7 vlo|BF FAS JAIFCEN Hok-AlT oY 9l 24
of =22 & & A& Aotk
5. F1Ed
1. Han-Shin Kim, Sang-Hoon Lee, Youngjoo Byun, Hee-deung Park. 6-Gingerol reduces Pseudomonas aeruginosa biofilm

formation and virulence via quorum sensing inhibition. Scientific reports 5, 8656 (2015).
2. 98], 2], Al S AsE RO R x3shs AEFEAAA FHZ (Sweptococcus mutans)of] 2§ Hio] @ IE
HA AAG A=, KR-A-10-2018-0006800. (2018).

A 27, AA] MUET AAE 50 Mgt XAdsh ex|staral, Tel: (02)2228-3070, e-mail: muyeolcho@yuhs.ac
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7)48)
Agehera A9 9st

wslo] 3t )% Aok QAT AABERS B ALS vRG TATYNE FEFES XL 9l 3370k 27
HE Faot DKAFAAOE ASYNE FFF Uk, PSS Hoke] SAE ABAo] it 7|1E Aol T}
A ARl RO G A0 RAbEle] TRBRT TATLINS) AT B A& A7k aFEt, 742 Ask

P

A&, st U T T7IeE AR o= FEEN, oFe 582 ofEe, FUA wE, AVA HEE QI HIA Tls
Ao}, 25 5 AAA, GalA ake] Aol #A2 JFE v o vk 22ER B dFelMe Sl m]le] AR,

5, 419 2ol ek ATE Asgslo] Aok WERT olulel TADEAS B 2 s fA7 el 48
A stA: gt

P
»
30
glo
o

g

g 2 il

2.1 A7

RA-SHEE =Atol] AFdhe =21 508E thdem A4 A& W8-S Aistal d73tolo] F93 A= A
selom, F EAYLE 4750l

22 A7y A 84

THAAE FUNAFGERAL Aol 2ASI AdYslGar, T Ak AR HAF (T-Scan™), 828 HAF qoprt
IOWA oral performance instrument), 7282 A} (Lip De Cum®/LDC-110)8 A|33}9] 00, 4Fe] AL OHIP 1452382 0|83
Ak AR AAA] FRAAR = AlQJstglon, 7F Ak 33] A3EE PFEkE SPSS 18,05 A Z21HE o]-85to] EAI5H3iTt

ag 1. a5 237 A 28 T-Scan™ B: 8- g2 10PI" G 72 Lip de Cum)

q+axn ¢ uF

31 AT TR T

AL 20T (42,6001 QLTL, oA 27T (57 4%) 0|9, X ok Wt 18,5570 (AT 287, 4 TAholglon, TS
A2 JAdo] A RAREQIAL(E 11.21, of 853) =it e 4ol BT 2 A UEe ™ (p>0.05), Asl®=
of/do] F/dHTh #A UeEbdth(p<0.05). ofd Ao 142 FAdo] o R g w3AL (3 8.90, Y 8.67)(p<0.05), F47170]
A ks A4 ool H wUeH(p>0.05), A HE & Ae ', Y BF 274 20tk (p>0.05) G 1.
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WAoo e T4 BAAT B} e ARAsT) ol4ho] A& AeH14A) olshrrt seo] FAHoR
OIS 7 2AFEIITHp>0.05)GE 2).

E 1. d7didAke] A AE 24 R 2. ZEAoleo] W 735
HFAN=15) | oA (N=33) B p AzEX <14 | AEA>15
AEAORE | 18901759 | 18300669 | 18554701 | 774 (N-18) (N=29) p
A2 (#06) 11214959 | 853%731 | 9674837 | 282 A2 (#0) 7631885 | 10.93£795 | 193
78 8.42+2 48 9414239 | 8994245 | 173 T4 8.74+1.98 9148272 | 593
913} 18.15+7.63 | 23.14£10.70 | 21.14+10.08 | .014* N 20.98+1225 | 23.06£8.60 | .496
] 37.66+£12.94 | 39.64+11224 | 388011244 | 391 i 34.05£10.78 | 41.74£12.67 | .038"

d3l7]501 4 2.48+1.08 269+1.10 | 264108 | 344
ot | 8.90£0.96 8.67£0.96 | 877096 | .028*
704 2,55%1.14 2931099 | 277108 | 271
737714 1.9040.96 2154094 | 2.04£095 | 516
o914 274t079 | 275t080 | 274t079 | 416

3.2 TR, AT, 77N ABEA

33 TAEH, TIN50l Aol Wel 9%
se] ol vIAE PN JFRQIOR Gl A, AEXORTE FOT FFL VAL R0 ZAIILHP<0.001)GE 4,

E 3. 3k A3 23T 484 E 4. o] "ol 93-S v g9l
5] olz}A .
aeld ij ﬁﬁhzf i g;l?;zs ,2134 ,2/;9 1,9t43 _029
ared 1 olghA 7174914 073 088 761 451
ofslelal | 577+ 1 T .026 .080 556 581
ofFAATY| -236 |-359%| 1 A5l 005 039 496 .000*
T 018 | 053 | .124 1 A= 034 359 285 007+
& A24% | 243 | 139 | 630" | 1 Azo} 061 541 4.03 000"
A2 101 | 239 | 071 | 012 | 375%| 1 R=.769 p<.001, Adjusted R2=518
*5<0,01 #p<0,01
8
welo] A7 W 4o ol mA= 830 R WEXokgr, Wyt dst o] {3ttt ¥ vA= ALE RAME I
w019] 750 EAEE Az UubH o X|opAl R QI HA7 |5 BAIE Aztshet] X|opdale Az o] JgFe b
231, AAE oY A0 R A&, At UE 5 AT A & Utk AEE AQloh 1gEE Aof HERl
ofe} AL EAE T3 7S Ast ool A% W A9 AL /A, FHANA = U ACR AtedHY

Aned

1. Fukushima-Nakayama Y, Ono T, Hayashi M, et al."Reduced Mastication Impairs Memory Function.”] Dent Res. 2017
Aug;96(9):1058-1066.

. Tsuga K, Yoshikawa M, Oue H, et al. “Maximal voluntary tongue pressure is decreased in Japanese frail elderly persons.”
Gerodontology. 2012 Jun;29(2):e1078-85.

3. Tada A, Miura H.“Association between mastication and cognitive status” Arch Gerontol Geriatr, 2017 May — Jun;70:44-53.

]

#0| = 2018WE RO Aoz F=ALAEY] A e ol 3% AT (NRF-2017R1C1B5017668)

bzl Agtstn x| 9Aeke, E-mail: ableksh@konyang.ackr  CP:010-2637-2385
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Correlation between chewing ability and cognitive impairment in the elderly

Taejun Park, Yun—Sook Jung, Hae—Eun Shin, Mi—Jung Park,

Seung—Geun Lee, Youn—Hee Choi, Keun—Bae Song

Department of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea
Key words: Chewing ability, Cognitive impairment, Elderly, MMSE-DS, T-scan

1. Objective
The purpose of this study was to investigate the correlation between chewing ability and cognitive impairment of elderly

people living in a rural area,

2. Methods

A total of 166 elderly people (55 men, 111 women) aged between 56 and 97 years old living in Yangsa-myeon,
Ganghwa-gun, Incheon, Korea were surveyed. Trained examiners conducted interviews and assessed chewing ability using
color-changeable chewing gum, ShadeEye-NCC measuring total hue change of gum (AE*), and T-Scan® III analysing
distribution of occlusion balance, Oral examinations evaluated number of remaining teeth and denture status, Cognitive
function was assessed using Korean version of the Mini-Mental State Examination-Dementia Screening (MMSE-DS) and its
score of 23 or less was categorized as cognitive impairment. The analysis of all data was carried out by the SPSS version

23.0 for windows,

3. Results

In the group with MMSE-DS score of 23 or less, a significantly high ratio of people were older age ()80), female gender,
and less-educational-attainment ({elementary school). In addition, MMSE-DS scores were distinguishably lower in those living
alone, full denture wearer, elderly with small number of remaining teeth, and less total hue change of color-changeable
chewing gum., In the cognitive impairment group, a tendency of having unilateral and anterior occlusion led to occlusal

discomfort and chewing difficulties.

4. Conclusion

This study suggests that poor chewing ability is associated with cognitive impairment in the elderly living in a rural area.
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1. Objective
The purpose of this study was to examine the association of chronic periodontal disease(CPD) with incident cardiovascular

disease and all-type cancer among representative large population,

2. Methods

This study was designed as a retrospective cohort study following participants from 2002 to 2013 and was conducted using
the national health insurance service-national health screening cohort (NHIS-HEALS). A total of 390,354 subjects were
selected, excluding those who had CPD in 2002, Severe CPD was defined by the ICD-10 codes (K05.30 / K05.31 / K05.32
/ K05.38 / K05.39) and extraction causing periodontitis. The main outcome of this study was admission due to myocardial
infarction (MI), stroke, and all-type cancer from January 1, 2006 to December 31, 2013. Cox proportional hazards regression
analyses were performed to obtain the hazards ratio (HR) with 95% confidence interval (CI) for the subsequent median 8-year

M, stroke, and all-type cancer.

3. Results

A total of 390,354 participants were included in the analysis. The mean age was significantly higher in the CPD group
than Non-CPD group. The presence severe CPD increased the risk for myocardial infarction (HR [95% CII: 1.04[1.01-1.07])
and all-type cancer (HR [95% CIJ: 1.04[1.01-1.07], respectively), even when adjusted for age, gender, household income,
smoking status, alcohol intake, physical exercise, Charlson comorbidity index, body mass index, fasting serum glucose, and

total cholesterol,

4. Conclusions

Population with severe CPD is associated with risks of the MI, stroke, and all-type cancer.
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Improvements in oral functions of Korean elderly after simple oral exercise
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1. Introduction

It is important for elderly individuals to improve and/or maintain oral function because this population exhibits various
risk factors that threaten oral function, and are susceptible to various diseases with changes in bodily functions due to aging.
Thus, oral exercise has been introduced to improve weakened oral function in the elderly. Since the program was introduced
in Korea by Cho et al. in 2013, with some modifications according to the Korean situation, it has been widely used for
improving oral health in the elderly in the field of public health field and in clinics. Several previous studies reported oral
exercises could improve oral functions. However, oral exercises were considered to restrict the practicality of applying
continuously in the elderly. Therefore, in the present study, a simple oral exercise (SOE) was developed to reduce the
performance time by 1/10 and be completed in approximately 2 min, focusing on improvement in mastication, salivation,
and swallowing functions,

The aim of this study was to determine the short-term effects of SOE in terms of improving mastication, salivation, and

swallowing function in elderly subjects > 65 years of age.

2, Methods

The Elderly individuals > 65 years of age recruited from a senior citizens' center located in a metropolitan area of Korea
between April and June 2017. Edentulous individuals who did not wear dentures and those diagnosed with severe
periodontal disease were excluded. Those who received dental treatment during the study period, or had incomplete data
collection, were also excluded from the analysis. A total of 84 subjects were included in the final analysis.

SOE included only exercises for mastication, salivation, and swallowing from among the exercises modified by Cho et al.
which included lip stitching, tongue stretching, cheek stretching, masticatory muscle exercise, and swallowing movements.
Subjects were instructed to perform an SOE as a preparatory exercise before meals at home every day.

Masticatory performance was assessed using the mixing ability index (MAI). Unstimulated saliva was collected by spitting
method. The repetitive saliva swallowing test was also applied. In each of these four kinds of measurements, subjects were
divided into one of two groups—good and poor function—using appropriate criteria for each oral function (mastication,
salivation, and swallowing function). Each oral function evaluated according to the degree of change in each group.

The same evaluation was conducted before, immediately after, and 1 week after the intervention. A subjective evaluation
with questionnaires was performed after 1 week. The changes were analyzed using repeated-measures ANOVA, Cochran’s

Q test, and McNemar's test,

3. Results & Discussion

The mean age of the subjects was 74.4 years. Most (65.5%) of the subjects did not wear dentures.
In case of changes immediately after and 1 week after intervention in all subjects, masticatory performance increased by
approximately 6% immediately after the intervention; this increase tended to be maintained for 1 week. Unstimulated saliva

flow rate increased immediately after SOE, and this increase was maintained after 1 week (P ¢ 0.005). The proportion of
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subjects that comprised the good-swallowing group significantly increased by approximately 9% and 15% immediately after
and after 1 week of SOE, respectively (P = 0.003).

The mean MAI did not change significantly after the intervention in the good-chewing group, whereas it increased by 16%
immediately after the intervention in the poor-chewing group, and this increase was maintained after 1 week (P < 0.05, Table
1). Similarly, the amount of unstimulated saliva was the same before and immediately after SOE in the good-salivation group,
whereas it increased by approximately 29% immediately after the intervention, and dramatically by 78%, after 1 week in the
poor-salivation group. In the poor-swallowing group, 25% and 40% of the subjects were upgraded to the good-swallowing
group immediately, and after 1 week of intervention, respectively. The subjects experienced less discomfort as their oral
function improved. All oral functions involving mastication, salivation, and swallowing were particularly more effective in
the relatively poor groups than in the relatively good groups. Therefore, it will be necessary to evaluate the effect of SOE

in a target group with weak oral function in the future.

Table 1. Changes in oral functions after performing simple oral exercise according to oral functional abilities

Variable Poor Good
Baseline Immediate 1 week Baseline Immediate 1 week
Masticatory performance
51,249 8" 50.8+125" 59.9+14.1 72.4%4.0 71.9+8.1 69.3110.1
P-value' ¢ 0.0001 0.084
Unstimulated saliva secretion”
0.14 0,04 0.1840.10 0.25+0.16" 0.35+0,14° 0.3540.14" 041020
P-value' 0.001 0.012
Swallowing function®
Poor 40 (100.0) 30 (75.0) 24 (60.0) 0 (0.0) 2 (45) 3 (6.8)
Good 0 (0.0) 10 (25.0) 16 (40.0) 44 (100.0) 42 (95.5) 41 93.2)
P-value' ¢ 0.0001 0.247

"Subjects were dichotomized into good- and poor-chewing groups based on the median mixing ability index (65.38); ' Subjects
were dichotomized into good- and poor-salivation groups based on 0.20 ml/min;

§Subje(:ts were dichotomized into good- and poor-swallowing groups based on the repetitive saliva swallowing test;

| One-way repeated measures ANOVA, Mean & S D., within the same column, the different letters denote significant differences
between the groups by Bonferroni post hoc analyses. cochran’s Qtest .n (%).

4, Conclusion
SOE was immediately effective in improving oral functions, with these improvements being maintained over 1 week. It

is recommended that elderly people with poor oral functions could perform SOE before meal.
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Evaluation Caries Incidence of 3—Year Caries Management Program Participants
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Objectives: The aim of this study is to evaluate effect of the caries management program determined by the caries
incidence in a 3-year follow-up.

Methods: The caries incidence and treatment needs of 1,512 school children aged 6-11 who participate in caries
management program in Gwangju (South Korea) were assessed. Five trained dentists surveyed tooth status based on WHO
criteria, the data was analyzed by comparing the results of consecutive participants and new participants., The caries
management program consists of individual oral hygiene instruction, oral prophylaxis, fluoride varnish application and caries
treatment including filling, canal treatment and deciduous tooth extraction in community health center and registered private
dental clinic. The program started in 2014 and evaluated in 2017.

Results: The treatment need of dental filling(P<0.001), canal treatment(P=0.040), crown restoration(P=0.032) were
significantly lower in consecutive participants. The number of decayed tooth in deciduous(dt) and permeant tooth(DT) were
higher in new participants(P{0.001), but number of filled tooth were higher in consecutive participants(P<0.001). Number
of total caries experienced tooth(dft + DMFT) were higher in new participants(P<0.001). Number of sealed tooth were higher
in consecutive participants(P<0.001).

Conclusions: The caries management program for children was effective in decreasing active caries from the 3-year results

and the consecutive participants were expected lower caries incidence in future.
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=2t o o] HRHoR ojfolAo} B Aow Almud,
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rOI

5 FaEd
LA, A8, Ae7]. 34 msel ogt ek A avtel] et dot difk R ek e|A] 2001;25(2):109-21.
2. ol &3], s AN AAY A ydAe %l 9 A 89 24, A=A YR S84

2011;13(1):55-64.
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@7l 94 571 A=17% 7H’§jﬂ]il. ettt A4S 2] 2012;36(3):211-8,
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A= 2017,
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50T o4 kA A2 eAp FeHal

1. AE

oftl 7l MU HokgAEI T T4 el WAISH: dhEAQ Mo X ek, AewE, NFd B
U X% k) F3 e AF2A v Ul Kol AU op|ste] ThRE AQlel A hehdth A\FaAe SiReky TaAl Aol
3 22o] Wakslo] 93 AL F77t chefste] Kok Mxo] Fagh z‘g% sha gik. ojefat AFRAE 1 Fejshy 7
2 Q3] AFA NESL ek AFEAe] MAEE A5 Uelo] £ AlFA NUABHOR SAR S FHOE HuA
ojo] WSk AAIE AEOR o) A ATl WSS ol@ AASKA T A% Aolel AAZA T 4k
L FgoR washA Hrh olelsh XA RO welnhy NEH et Alnhy NFEH R A THES), veln
HEAA e 471 B 285} 7| 7F ol §3 MAAA % NBEE PRl mSe] R olefat Hlely (FH
£ U AR e FEEIE HolT AT HolE AAAYIEE AU WAL L £IES Mol Aoz o
oA glek. MasIgAtel B WEY TAHATSS B AL Bl 5 G APATA Wl wejaby MFHH |
2 oS Soiat gk olefat ARAHo|m AAH WEL Be TAAGT ] that B B0 TAS vt o A

o] o AlH ]/\ AleE F47 SX3 A S SRS EolE Aot

olof & oA 7H A4S gigezs AT (Comprehenswe Dental Hygiene Care;
CDHC) -‘—}éa A-gsto] veapa] AFAA] 9 2bx; stay FRRANSS AJsta, 47 F AB7HE Sl AE B, ATt
e, a=a AT Fo4d A A% S0 7]ofskarAt sheir.

2, A7 2 Y
1) 47 %

201841 39 23UHE] 20184 5 4L(F 65) 7|7toll FFoixidigtn x| YAk CDHCAIE] oA s0tf] ojA]S o4 EE, oA
2} Bl & Aot 9=, st 9=, Aot =, sl = 480 R o] F 43] CDHCE 283 v Qabd] X|FH A& Aedsts
of, giazke] WAL 7198 Eelst Al 1EQt oF okF0 13] B8 £ AL AlYstaE thE AR ol 7 71

2g sholat Ak, Hoto] A7l FAT Aok Aolo] 712l SARE QIFF QlEe] BFow Tl olelge Tast Yglo

B Ao wlew ANTol: sluaAe sxel Aaags apagel det vlse AR, WIS, F4Chief
Complaing Ske), oFgHd 8 77t ) - ) AAHE AASAT AR Aoleh WEAAL A 27, AHFA A4, A eEE
AAHBOP & BOB), A|aPYARAZG[Panorama 1%, standard 14%(Full mouth)] ¥ Subgingival calculus, Alveolar bone loss,
Root caries, Overhanging margin 5 H7}& Algstgict, 7]el 7 n|EH AHMicroscopic examination) T3] 7 AHRefres, Oral
chroma), 5% Varnish =3, 517+ 7|2}, A&7} 3142, Subgingival irrigation 52 A3} o] HARES AR Aty
2 B2 AAster

3 d7as 9 23

B R obs % 4Rt Ueo] WlelTh AFAAES 3ol AR WWelAT) 4 T AW Ayelol A5 252,
S71eH 9 27 B A-E gl A Plaque rate 56%—25%, BOP 15%—2%, BOE 90%—9%, Periodontal pocket 127—17H,
Residual calculus 1227]—56712 ZZ2]$JABTE(CDHC)E #8351 w2 X|FA 2] A3 & B= Adfo|x] 2|7} 745He]
S AA WSS gl o 4= QUATE TEAAS A HI QA SRR E F8l AlASAT TS A ] of) Tt 2] 4o
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U $HIE7E 37h SH9L0, Home-care %58j0] 4 H]910m] 3308 TR9IYEES 612 WHOE AH§3to] Plaque controlo]
FsshAh Exsh BA7E WA HE BEA AHOR oo Hont, FAHOR TGS /AT G71e] Recall interval
ez stk

4, A2
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24 HAF A AA L oS thA] gt A ERIE 4= 9l o, A E BAE B3 ZAVIRE 2R AT E A83 v|elaky]
AFA 2] 5838 ERIT 5= Aict metA 2543 FAEo0A] CDHC 8-S 2838 A7kde] (Home-care) 7} 53 A4k}
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Ao R AtgEr},
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TAEE|e] $48E oAl & W A | API7F =Stk Skt

>

il

il
of

i

5. F1EZ
L AEE, oiA. AEH
1993;23(3):461-74.
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Fixed prostheses and overdenture treatment of a patients with Down syndrome: Case report

Kyoung—Cheol Liml, Jae—Young Leel’?’, Gyorin Leel, SoYun Kimz, Hye—Ran Paik3,

Young—Jae Kim', Bo—Hyoung Jin'*

"Department of Preventive and Social Dentistry, School of Dentistry, Seoul National University,
*Department of Consumer Science, College of Human Ecology, Seoul National University,
*Dental Research Institute, Seoul National University,

4Department of Pediatric Dentistry, School of Dentistry, Seoul National University

Objectives: Down syndrome patients have poor oral health for congenital oral health abnormalities. Also there are many
cases of periodontal disease and dental caries cause of failure of behavior control, oral habits, malocclusion which make
that prosthetic treatment is limited.

Methods: A 20-year-old male patient with Down syndrome presented with rampant caries and chronic periodontitis on
full-mouth, There were no abnormalities of medical history, no involuntary tremor, no excessive masticatory pressure, and
no limitation of exercise,

Results: Results of taking questionnaire for measurement of expression and cooperation, there were lack of management
knowledge of prostheses and training for oral health care.

Conclusions: oral hygiene training was performed before and after the formation of the rapport through a dedicated dental
hygienist, and a number of fixed prostheses and denture treatments were performed through an all-around dental treatment

with a caregiver.
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International Caries Detection and Assessment System (ICDAS)S ARE3E XY o]Zo]9]
Z|oFAVS e AL

AAAN, AAENE e seet, AAGY A, gyt

pavdheta K osARdst ol gIALaI A Sleta, 2R Ak akE AT AT T E ) 2 ATAE,
“svleha X oshAEuishl BK21E e AR, Pakjsta Aejshawistel mlEsty, “gFletm X948t}

ARl F7zAY, Aok-4l, ICDAS

1. A&

Z)op-A) 2 2O &3] TARE YA GAE AR ebgo] FAAEE Adobd 4] dAR At WHO (World Health
Organization) ol A= WA ol ehgo] B4 TAE AofAl ez wystar, 1 o)A 9 @Al= U (sound)'st Aoz ER3tct
Hhof| International Caries Detection and Assessment System (ICDAS)-& A2 7|HFo 2 &3] AR, olsn|gA Haz$-
Al 9l o= A AlolA oA =07 | 6HAR Bl Bt & ¢l oA ICDAS T 7]_5__0_§ AAE T OFARA of AT
A oJHol59] AW &3] A=t 4] AHE RARIC RN &3] gAY o3 SAZK AdstA Zagt 2ot A7t
e TFelan B

2, A7 2

2 At FAb st Zjabg o] AH-gE|4l o)l l3] 591 (PNU IRB/2018_49_HR)-& Wrol A|Y=|Qltt, ekibalofl A48t 34
A 120l T 3 5/\11 153 o]zolS giaroz LAALEA X obA7l AEHE 2AVSITH TS TEE AARE 1210]
FAE ez 2 Ayupe} ICDAS 7|Eo g2 WAskelth & dAtolAl= ICDAS 7Ee g Jwhd 23] gAfE o34 Aot
2 A dAZMA] 163 A= B3It 7]'01 g B LA EAHEA o= AR F A A4 (d3ft index), A7 A-FAH A4
(d3fs index), A8 A 4>(d3t index), 4182 H4>(d3s index), ICDAS A X]o}A]4>(d1-6t index)@} 2|0} (d1-6s index)<
A5, AR EAT slFEH o2 944 HF-A A4 (d3ft index)@F ICDAS THAE 2|ok2]4=(d1-6t index)e} S 24

stk RopEL A 1% ©F 0052 WS

3. @727 ¢4 1@
7 Ul AA X (sound) B-4-AE-2 46.4%, HEAES]) 2] H(enamel opacity) B3RS 28.1%, E0|dEA HEA -2
(uncavitied enamel caries) H-GAHE&-2 9.8%, 25 A] AFol2l A X (cavitied dentine caries) H-GAHE-2 15.7%0] At 4]
G2 A 4=(d3ft index)= 2.037H, A4 -G HA|$=(d3fs index)= 5.0570, 4G A 9=(d3t index)= 0.567l, $-A-G2HA] 4=
(d3s index)= 0.827l] ©]%it}. ICDASZ Code 1-67FA] BAE o4 (d1-6t index)+= 1.627]HT X HA4=(d1-6s index)= 1.80
Agic. o] 7ha4E SAFARANT, SAFBRAUAS, SRR, SAFAG7} Z7I519TL, 1CDAS Hoprl4:
o} AWA47 S7H5t AT T2 ICDAS AokAI47t Z7HE4E SAGAAE, FHGAAE, SAFTRAASE S71sgct,

A

4, A2

ICDAS B 7122 AF§3}o] of2lo] 52| Mol ehE B7HE Bk, ICDAS XobAl47t Z714S SARAAS, FH5H
A, SAABRAAGTE ek Ao] FRISIYT mebdl WY g3l TR EuY MR % *
gom AWHA g 2700 BeIE 2ast it

5 FEd
Agustsdottir H, Gudmundsdottir H, Eggertsson H, Jonsson SH, Gudlaugsson JO, Saemundsson SR, Eliasson ST, Arnadottir IB,
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Caries Pattern of Children among Korean : Spatial Correlation
Oh Hyo—Won, Kim In—Ja, Lee Heung—Soo

Preventive and Public Health Dentistry of Wonkwang University School of Dentistry

Keywords: caries pattern, permanent teeth, proximal, symmetrical

1. Introduction

This study was one of the caries pattern studies. The purpose was to investigate analyze spatial correlation of dental caries

in permanent teeth of Korean children of age 12.

2. Methods

The raw data of 2015 Korean Children’s Oral Health Survey was analyzed. The study subjects were 27,291 children aged
12 years. The spatial correlation of dental caries were analyzed in the categories of left-right relationship, maxilla-mandible
relationship, and relationship of proximal teeth. For statistical analysis, complex sample frequency analysis was conducted.

As a relationship index, contingency coefficient phi (p ) was calculated.

3. Result
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Fig 2. Regarding the relationship
Fig 1. Dental caries had higher correlation in left- of proximal teeth in dental caries

right relationship (¢ = 0.691), rather than in maxilla- first and second premolars had the
mandible relationship (@ = 0.562). highest relationship (@ = 0.598).

Tel: +82-63-850-6928, E-mail: dhdh@wonkwang.ac.kr
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Fig 3. Regarding the relationship of Fig 4. Regarding the relationship of
left-right dental caries, mandibular maxilla-mandible dental canies,
right first molars and mandibular left madlary right first molars and
first molars had the highest madlary left first molars had the
relationship (@ = 0678, highest relationship (¢ = A.561)

Dental caries had higher correlation in left-right relationship (¢ = 0.691), rather than in maxilla-mandible relationship (¢ = 0.562).
Regarding the relationship of proximal teeth in dental caries, first and second premolars had the highest relationship (¢ = 0.598).
Regarding the relationship of left-right dental caries, mandibular right first molars and mandibular left first molars had the highest
relationship (¢ = 0.676). Regarding the relationship of maxilla-mandible dental caries, maxillary right first molars and maxillary
left first molars had the highest relationship (¢ = 0.561).

4, Conclusion
In case of permanent teeth, dental caries tend to occur highly in symmetrical or proximal ,teeth. Threrfore, caries pattern

should be taken into account for dental caries prevention.
References
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Antibacterial effect of different concentrations of Galla Chinensis extract on cariogenic

bacteria in Bioflim model

Eun—Jeong Kim, Bo—Hyoung Jin*

Department of Preventive and Social Dentistry, School of Dentistry, Seoul National University, Seoul, Korea

Keywords: Antibacterial effects, Biofilms, Galla Chinensis, Streptococcus mutans

1. Introduction

Dental caries is the most common infectious disease. Streptococcus mutans (S, mutans) has been reported as a primary
cariogenic pathogen associated with dental caries. Various chemical plaque control methods to reduce cariogenic biofilm
have been suggested. However, typical chemical antimicrobial agents have side effects in long-term use. Therefore, there
has been increasing interest in the substances extracted from natural products that can inhibit the adherence of cariogenic
bacteria and the formation of bacterial plaque in the teeth without side effects. Galla chinensis (G. Chinensis), natural
products, has been received much attention recently, could be a valuable resource in the search for new bioactive
compounds for anti-caries, Bacteria resident in the mouth are sensitive to the exposure time and concentration of the
substance. Therefore, studies should be conducted to better understand their properties, efficacy and safety to exposure time
and concentration to prevent adverse effects from overuse when using the substance as an antibiotic agent Thus, this study
aimed to evaluate the antimicrobial activity of various concentrations of Galla Chinensis extract (GCE) on S, mutans and other

oral streptococci related to dental caries, and to investigate the optimum concentration,

2. Material & Methods

0.1, 0.2, 0.4, 0.8 and 1.0 mg/ml GCE was used in this study. 2.0 mg/ml Chlorhexidine (CHX) was used as the positive
control, 1% dimethyl sulfoxide was used as a negative control. S, mutans, S. oralis, and S, sanguinis was used in this study.
Biofilm formed on glass surfaces were treated with GCE at different concentrations at different exposure time (3, 6, 9, 12,
and 24 hours). Effects were assessed examining the bactericidal activity, minimum inhibitory concentration and morphology.
The Minimum Inhibitory Concentration (MIC) was analyzed by micro dilution according to the National Committee for
Clinical Laboratory Standards. The susceptibility assay of S, mutans and normal oral streptococci for the GCE was performed

according to the methods of Clinical Laboratory Standard Institute.

3. Results & Discussion

There was a statistically significant difference in bacterial growth inhibition effect depending on the concentration of the
GCE. In bacterial growth at different GCE concentrations of bacteria over time, bacterial growth was inhibited as the
concentration of GCE increased. 1.0 mg/ml GCE has similar bactericidal effects against S, mutans and S, oralis biofilms to
that of 2.0 mg/ml CHX. In the 1.0 mg/ml GCE group showed incomplete septa was also observed in the outline of the cell
wall, disruption of cell membrane. In addition, there was also a slight exudation of the intracellular a contents from the

bacteria in both 1.0 mg/ml GCE group and 2.0 mg/ml CHX group.
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Fig. 1. The bacterial growth curve of normal streptococci biofilms by a GCE. After the biofilms had been exposed to the test
solutions for 3, 6, 9, 12, and 24 hours, the number of colonies was counted to determine the CFU, There was a significant
difference over time at all concentrations.

4, Conclusions

These results found that GCE inhibits the growth of S mutans, S. sanguinis, and S, oralis with increasing time and
concentrations. Also, it alters the microstructure of a S mutans biofilm. Especially, when GCE was 1.0 mg/ml, it showed
statistically significant effect with 2.0 mg/ml CHX. This results suggests that GCE might be a useful anti-bacterial agent for

preventing dental caries.
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A
Ze A gheEdolehale Y FEF FFOR HEY, e 5 Aoix oA 3ulEoA SulEe] o2 st
2ol Tt fAB vl O FRstel FebATAAE, BASARO] 28, YEFS A, Wl ISR, WA,
datd, & vbelglad] 59 Aol Qlof Bl AFHA Utk
2 ol thololEdiy, AU SAAA, ARG 5L olfE P FadZelA wo] fgEI: glov] ofeiF dgow
e SRE 23S 39 598 Qov] SRAIA USRI g AFolrh, Teiut AEls iR EFew, BAe
2, TR 5 B HESS o4 A AlEo] UREOR o5 AES) AU A2 HokrAlz} gkl glrkn Wy
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2. A7AE U P
2.1 d7AI=
SlA] AHEQ e 2% 02 8ol 7F5E Lehihd SR URE WGl R olgak: WP vh oA
TSR eH ol FEe iR, IeR, EYEE 5 F 8F0IUth(Table 1)
Table 1. Calamansi beverages used in the experiment
Classification Brand name Manufacturer Preservative Add acid*
Mixed Sangkum Calamansi Nokchawon Co., Ltd - Ascorbic acid
Sodium citrate citric acid
b
everage Gonzac Jelly Calamansi Daewoong Co., Ltd. Calcium lactate Ascorbic acid
Calamansi Soda Bohae Co., Ltd. Sodium benzoate citric acid
Carbonated Tropalm Calamansi NAMviet Foods& -
Beverage Co., Ltd
flavored Lacti A
. . actic aci
Oranssi Calamansi Donga-Otsuka Co - Ascorbic acid
Sweet cafe Calamansi MSC Co.,td -
Fruit juice Troeat Calamansi Rita Food& Drink Co,, Itd - citric a.c1d .
Ascorbic acid
jyadeng Cafereal alamansieideu Jardin Co., Itd Sodium citrate citric acid
“The ingredients are indicated on the product.
=4e Mgl WAsteh, AESRL| pH S B2 Y
3 pH meter (Themo Orion 3 Star Benchtop pH meter, Thermo Fisher Scientific Inc. Beverly, MA, USA)E ©]-835}o] ZETHA]
Baste] Z45taict Bate] Gl A9 1417 ol mukstel BEAS WE A2l F SAshdr Ea
Foz 245G om 2e

=8 50ml-&
& A
ato] Bk ArEstglct

=1
= [e)
o= 384 WIE 2%
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3. 94+2%

2 Ao ARSE AT SEE BARRE, SR, 3R, T 8T SR pHie 221~3.4101%001 o|F whibZael L7y
QebgiA] S27F pH 2212 7F WA vehdth &30 Bt pHE 2,650,028 tHTable 2).

A2 TR 27} 3.0310.052 7HF WA et on 71t =2 ed Bl A2 SR AL EAvt
9.10+0.14% T}, TAFEAL] 352 420+0.00 ~ 523100952 UERET} (Table 2).

Table 2. The buffer capacity of Calamansi beverages used in the experiment

Buffer capacity(ml)

Brand name pH o 55 o 7.0
Sangkum Calamansi 2.45%0.01 747 £ 0.12 9.10 = 0.14
Gonzac Jelly Calamansi 3.41%0.00 213 £ 0.05 303 £ 005
Calamansi Soda 2.42+0.03 243 £ 0.05 320 + 0.08
Tropalm Calamansi 2.68+0.00 273 + 005 353 * 0.05
Oranssi  Calamansi 2.21+0.03 477 + 005 637 £ 005
Sweet cafe Calamansi 2.55%0.02 407 £ 0.05 523 £ 0.09
Troeat Calamansi 2.95+0.01 310 £ 0.00 420 £ 0.00
jyadeng Cafereal Calamansieideu 2.4510.01 393 £ 0.05 513 £ 0.05

All values are meantSD(standard deviation),

4, 1%
£ AN Ff ABF BeIASE pHE S AT, B pHE 26500022 ek} §949] pH7T 450]8H2 Xof 54
o Qofid 7RsAol giekar AyzkE e,
pHE} TlEo] $ht-2 Aokl GRS XL A4E oAX T v &
AR B % 515l olAR SRl AHE AREel G dlAl ASE Huidl

r

5. 42
olafo] ATHE A uf ZelRAZl HHE SRES TAW HHA Koo HAS U SRl Ui Ao AZEn
Aol M A o|F Tefsle] Aotg MEG 4 YES QhhE Wart gr
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T e, 53] g2 A 1 Aol B8R B A2 FIt IS 4R 59| BH0R IASE U TUERE Ak
anjAEo)] Sojgel wheh oxlX), EukE, ghmel, §4, el vl 5 chR Aol EAIHT glon] Wt F7kshn e
I - SR AR F o (prunus mune) Af40k vldlgo] B3 Bt opfel §714te] ol Hof 9l wH ol
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2. 05];"LxH = ul
21 9d7A1=
FUollA AlgtE 1 Qle MASE & SR 25 @R, AR 6%, olst 3w, £l W7|AEm A (=, v

S 1%, ©)5}F 492 ARESITE E3 s Frtol] uhE BAAA aTE ol y] ) AR (Calcium Lactate Pentahydrate,

Junsei Chemical CO, Ltd, Japan: £2}4] C6H10CaO6 - SH20, E212F 308.30) 3% S ujjAlelefo] o Algtk whx)]-&mof H7}sle]

Aol seh e ARsiGitt & Al ol &H e & St AlFdthrelst 129 PRl ZrkEek(ols)

2§ xFste] swto R AAsHTt
2.2 A7
AueRol piE 24571 918 647 A AL 2500 WA T 24 Aol Aol A8

SheE WEAT17) 8 12 ol ision), 24 Mol ERE 2 200pmoR YA

pH meter(3-Star Benchtop, Thermo Orion, USA)E ©|-83}4] pH 4,011} 7.009] 5oz HAsH

gol 2shelct.

A2 3% Formalino]| X3 QS SX25E 27 5 mm 458 WA AJHS FHS59AL, o 2d Bl AEEd a3
o]-g3}to] Zuljst & #60, #240, #600, #1200 HAu}A](Carbimet, Buehler, Illinois, USA)E o]-&35lo] 2 }A o2 Aulstgict, A|Z}to|
SR A|HS A 3 & @ 459)9] Vickers hardness number(VHN)S 22435}o], H4o] 280-320VHN Qo sigdst= A|H
607NE A7gsto] Bt EHA L7 fFASHES ZF ot 12704 5719 o= wigskqlch,

oﬂ.

Y

o =0

A 7 AFeRe 1, 3, 5, 10, 15, 308 B AN F B2E FRao] 302 B AN, WA W S 29l
QAT A, Bl 2 $ 4RSIl EHnAAES Z4stgct
AR BAE HA AT 308 Fo BAUAHES wasts] 913 Paired tiestS AT, 2 2 EW 0AAE Hol2

H|w3l7] 918l One way ANOVAE AREEE & Tukey test® ARF-E-A1E ARESFGATE A R4 SPSS(Statistical Packages for
Social Science 23.0, Chicago, USA) B4 T2 ARSI

3. d+Z23 ¢ nF

3.1 4743

B Ao AMH 5% S& F 230] pH 25100302 7P Wkon, 47(2.5940.01), 375(2.81+0.02), 5-(4.19+0.01), 1+
(7.5740.06) $=0& velyit},

28 AA Hoj vlg| 308 5 HA & FUUAMAEE S Ay 1S ALeE YA FollA Fogk 2olzt qlick
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P-20 ZAE| gk 22 (OY2| st FOp)

(p0.05). &= A & FAUANAEE 15-& ALl YA oA §olabA] 7H48Hth(p0.05). AN E ZH(AVHN)=
27-(-80.94120.63)0] 7F4 EQhaL, 47H(-78.49118.6), 37-(-69.33124.88), 57-(-13.02£17.33), 15(-6.57£26.73) +0 & Uyttt
(Table 1).

2, 3, 4wt 1ol Blsl EHRAFE TRl Zfo|7F folEk Al YERE O™ (p€0.05), Su- 1wt} WA =2t {9 2
o7} YERER] ktH(p)0.05, Table 1).

Table 1. Difference in enamel surface microhardness after treatment for 30minutes (Unit : VHN)
Treatment -
Group N Before (Omin) After (30min) AVHN
1 12 291.65%17.31 285.07£23.48 -6.57%26.73a
2¢ 12 290.97+16.06 210.03%+11.94 -80.94%20.63b
3* 12 291.03%15 .44 221.70+12.75 -69.33424 88b
4* 12 289.73+12.4 211.24+12.79 -78.49+18.6b
5* 12 289.72+1251 276.70+16.88 -13.02+17.33a

All values are meantstandard deviation
* 1 p<0.05, by Paired t-test
# 1 p{0.05, by One way ANOVA

a,b @ The same letter indicates no significant difference by Tukey test at a=0.05

32 1%

2 AFold vz whE AEAnE AR 302 9 Ad SR WAE] At $o] sHvAEE SEdT}
AR pHll W FAYES SIS RS W 2, 43, 37, 5, 19 o8 FUVAIFEATE 24 et AEER
pHZ} |0} -241ofl e 1S Aolekal W= It 3% A2 HVIRt 5ako| 7B A= A Ao viste] st
GAE 179 HA A, o FHuAHEAL} FOf7k K|zt UehtA] ottt ol Atin §79) AATe} FABH el
H71E Zhgpo] X|opHAlo] HFFS 291e Aolaba -Ll-UPHE]' olefer A= H}E“’E ﬂi’% SfEotE i, mdsRE AF Al A[of
4 fFol ke & JlerR HH Fofl 7HA A& AU S8 A Al ZeRVEE aRisior & Alolet AlrE.

o pi7} St o g s Aol 5418
L 7% Aohale] s TSkt webd AR &8 A Hopr
AohAlg ofAlshe oto] B Ao AzbE

dose Ao

Uehgom sl g ge] 24 H7le
efsfolof shuf AR ZHH

1>
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N
o
o
mlo
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University;2010. [Korean].
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FAAAET RS B8 WSRO XobAzmAe] vxE o

A, A7)sH

FFE FAPIAREN o2 F5to] %ﬂﬁh—x} *l Aok, T3t mjAdS=) ZJoHt
=3 a

2, A= 9 WY

2.1 d7AI=
IOl A] AlE| L Q= wiASE S 2EAER], AT 0%), M7 AE A GE], wjAEEF 19%)S Ak, A7tel
2 Aol EE dolry] 9la) 2

Eansy
u} S Z+¢ (Calcium Lactate Pentahydrate, Junsei Chemical CO, Ltd. Japan) 30672 Tfgo
o 22| Yrlste] Agos MAstnt. B3t SAYRTY PN RFEOR 77t AFAteet artEEE AAst]
f_; 5702 AA3FATH(Table 1).

2 a3y

wg% 306 Formalinol] ) 2795 $A2%E 4% 5 mm 95 WL AWS A5o}a, o} Bol AIEEY A0S
o] 8-5to] Ul & #60, #240, #600, #1200 Au}X|(Carbimet, Buehler, Illinois, USA)E- o|-g&3}o] x4 o5 Aulsiict. A|Zko]
=5 AlH2 4, ’3]- F, 2 439]9] Vickers hardness number (VHN)E Z43}0], o] 280-320VHN H<jof| dfjdali= A|H
0712 Askol 7 w5 24 sAe] o wigalgct,

AR A7 A AL 25Tel YA T 2% Aol Agste] g, B RE 5
on Zt 3%0] EE & 200 rpmO 2 WHISPHAA YA|EIST)
AT 7 ARSRe] 308 Fo AN F 525 FR4] 302 B AHSA. T F ABL 05 em o5k Agska
60CoA 29 St A=AZY. Axd Alde a17gskal ‘?ﬂ%ii A - FARIARA ] JSM-7500F, JEOL,
Tokyo, Japan}& o831 15 KollA 10,0008, 50,00081¢] W& AHe] EHE Tt}

o

A IS WEA717] A8

_
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Table 1. Test groups used in the experiment

Group Brand name Manufacture
1 Jeju Samdasoo Jeju Province Development Corporation
2 Coca Cola Coca-Cola Beverage Company
3 Chorok Maesil Woongjin Co., Ltd.
4 Sunkist Maesil Haitai Beverage Co., Ltd.
5 Chorok Maesil + 3% Ca -

3. 9443 ¢ nF
3.1 A+23

ZF 2o AEe ddeRol 302 St AR F AR E o2 g aus Wt 23 193} 572 oy &4l

Kol (Fig. 1).



Fig. 1. SEM image of enamel surface after treatment. (1: Jeju Samdasoo, 2: Coca Cola, 3: Chorok Maesil, 4: Sunkist Maesil,
5: Chorok Maesil + 3% Ca, a: x10,000, b: x50,000)

SRS AR EUS AAHOR Fatste] YATEE A BT Wulom AR T, 27 W Fulo] AR
WA ghom, 2AAEA vl A AA AL e e WY 4 o Aol webd B ArE A4S
2 8 ! At AR S Batel SRlEl AR ERL 370} 4204 Ewlo]
B2 3 20 419 23 Abolol At BRE Holibo] 23} A AL iR, SE 1231 AR Foh]
sylo] wimiele P ehyelct. olefet e o melsueke o), USRS uhdl ol Xo} 4]
58 Zol AL nh AR A sk 59 AolAEst Bad Aol B4 S0l LS ks

23S TG B ) USSR Hopgaxe] HAS Ao FhsAo] glol, 2ulEo] SRS HHT u) Horle]
FsAS mejstolof k. Ek BALE R 24 WIS WHE Aobiale] JhsAe Folt Helo] | Ao= AzbEn
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1. Lee HJ, Oh HN, Hong SJ, Choi CH. Effect of hangover beverage containing fluoride and calcium on enamel erosion, J
Korean Acad Oral Health 2012;36(3):177-184.

2. Yang KH, Park EH, Jeong BC. SEM and confocal laser scanning microscopic study on the corrosion of dental restorative
resins, J Korean Acad Pediatr Dent 2002;29:430-438.
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1. AE

W AL o ER B A S 2% FUAY e 5L AR ES Bu, AWDAE 9B stol Wele
FlE meg Fo] BY o GFUS BUS BEE WHTE 5o o)ge] 9lo] o|F BT ek, Ik H2 @ W
A Zof BhA] I 4= Gl oFe] Gejrt S1m qlon], oF A Wal AXAYS HEshs AulEo] F71eka gl
SN E UOpS AL 5 Gl ool A 8] AT Gl olek TASto] XoRR Aot $419] MY 91Tl S-S Fukel
Aol AN et obs P2 Welld A=A FF) et AT BEF Aol

%
b 2 ol Al AR Al AxAHo] Hote] mulo] n]A| Qe ohEomK AYFE Fulshs 2uKE]
TAARE R LulE 7| 2ARE ATSIA ST

2. AFAR L WY

21 A=

ol dubejerEom AlwFl ARAIY 455 74 7HW %LO‘o}ocl pHe} AAANEES 2Agt & Faghs A&signt. 1
= AAE 259 ARAYEE R olele); pH 2.86, REZZE; pH 2.88), 152] HAAF(o]Fo] Elo|g| s Ed; pH 5.10),
A=A pH 7.52)8 AFANRE ARSI

2.2 A7hd

70% ofghol] Rk 49 Mg YA REE 5 mmY ¥EF W AlES
#600, #1200 OC]U}Z] (Carbimet™, Buehler, Illinois, USA)E AR&3lo] dA|zox oln
Future-tech Corp, Tokyo, Japan)& o|-§3tol S A#e] 4, o}, 2, & U] 2.9

2 =35} o}aa Hol| Zofjgt & #60, #240,
Felgich 1 & o AEZA 7] (Fm-7;

£ Vickers hardness number(¢]3} VHN)Z
7F 2

ZA3loct. o] % Wo] 240-260 VHN #9lof sdsk= AW 40712 AAste] 72+ 29 10744 4749 Fo& Hujsiact,

AZA-LE AlzAre] Aol ahet FQ1 2ol stininger 31 =21 £ 60T =W AHS AT ABLAS 20 me¥ 58
719l Erlste] 1, 5, 10& AA F SHSR 302 FeF AHspelch. 2 AR Y] $°ﬂ AE 27] ST Relek 1
ol =9 Aws A5

4

g H A2 SPSS (Statistic Package for Social Science 23.0) 4] T2 I3} o] 830 ZF FHE AT AT HHAE 2pol&

A3 $15te] Paired ttestS, ZF #710] 108 2] & EUAE 2}o]E H|WE}7] $J8) One-way ANOVAZ ]85t 5 Tukry
test2 AREAAL SFATEH E3F ZF 2] A7t whE RHAE WSS E01517] 918 Repeated-Measures ANOVAS ARE-5F
3 Tukry test® AFREHAS skt

3. ‘2“:—7‘%3’} U
314
pas

L% A At 108 A2 o] FUAEE Ae-S ALstales BF SAH SR FostA| dastrt (p<0.05). 2k #7t
HEHUAEL] O (AVHN)E A4=3(-0.5319 32), BAFA] H1(-20.59+10.95), BletEE2d|0|ete] AZRA|H(-89.22+1576), REZ
ZAIH(-90.94111.51) =08 EA Uehsdtt 339 AlgR{ 25 tizato) vls] A=a7E ZA U o m (p<0.05) /A
3} 259 ARAHIEE F2gh 2ho]7F YERGTHp(0.05). L&y 259 ARAgT = 25t xjolE Holx] gkotrt
(p)0.03).

ES g2wtS AlQstals 1HRE AETF G5k skl ot Aol s SEF 108 ATl o5k Zfol7t
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32 3%

w2 AolM= 150 AFAET 280 ARAIY B S8l AokitA ] YTt obdE & = ST AT
B 2}—91 Zﬂi Htol A ERA =] vt JA Yebd=tl, ol= 280 ARAIR o] Blaa W2 pHol| ofjt Aolekal Az

—3}% pHE ARSI Hobialold FR% AER ojAXL 23
0.03 n0)olA Zol7k ehgtort ERA RS oAl BAROE fofat Hol7t gigiet. ol
\-wa o BFe FAL 23 o A

B 7S Fofo] AN Al AxAT] AU AL EHlo] 11X JoES MM vlmste] Mol e Hkst
A Shdck. 1 Auk AAPAIR] Hls) pHvk B 2%0] AEAYN W EWAEe] 2k A Uebgeh webil 34
AZAYE S8 v e pHE XolERo] H4S Ao FsHS Ted Wast g2 o welh
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QT AfotiEel FMAZIR o $EE0) ARlETI] HE oA &t

27!, o)’

L=

et Aols ARt o ARst, SAdish A ojsharystel Yskst

1, 48

224 9 A g Wy v elol BEA F4E s fdEvha g A glew, 2ot ZIEM Hpo]. 2.
HEL FAs= Streprococcus | Elo} 2(Z7| @A) T} red complex(Z7)3A) ek &2 vhg|gjo} 252 B3zl e T+
Z2 FAE ] Q). o]#gt red complex BHE|E|o}o] AT A8 Q10| Fusobacterium nucleatum w-52] 344 } AR A 2]
T84 T3 A ot

B
B AN Ao R Sl sl AEYI(Litsea japonica) 3252 7)&E0| WHEZAAAZA RuER} glon), ey A
Azag oy w0 @A Ae] B W b gk, tebd B AT olelal B do) 2EES olgsle] A%
o Agotime) gamaolA AolErtel ol EIE sk,

do

i=1aes|

gl

A= AfrotAlszol £ coli 12 lipopolysaccharide®t 7HFAEZ U &5 Agste] d5A4 ads *}O]Eﬂ"‘
= &8l 2ARBFAAL, o]F o3t A5 AAIZE AR WA AR dHRdAE AT USAE RARELAF 25
AGotHIE F nucleatumr 3EESE red complex BIE|2|OW(P gingivalis, T.denticola L T.forsythia) & MOI 20022 Zj"on“‘/\]
F AR ISR Q) 22 Ao 12 AEANE AolEriel WAL s sHlstart,

2 ARoA AREE 7HAZURE o 252 80% TS (EOH) oA &35 01, AFO|EIQ] a2 25Ut A-fobA|2E

ZHE RNAE £8510] ¢cDNA T4 & quantitative real-time PCRE E3f] EA]}H T SA A2 SPSS(Statistical Packages for

Social Science 23.0, Chicago, USA) L2 1S o|g3}o] Paired t-test?} ANOVAR 24 & Tukey testZ AIZAALS ).

2. ATAZ L P
_]

o
7

4l

3. d+4d3 ¢ nF

3.1 A+Aax

E. coli LPSE A=3E 2|51t Ad-gotr| 2ol A 7hatfZuit Q) =250 A AlZtol| w16 ¥ 1L-82] Wd A=E Rl
A, 1-6 L IL-89] Ldo] 6AZHEE HIH O R ZFASHATHP0.05).

3t Fnuclearums T3 red complex Hhg|2|olR 243t 2|1t AfotAlzo A 7SR o =259 A A7
o2 16 H 1L~ 84 W Je g ERIgE 23t 1-69] W3S A AlgtolA] &b o & IFAsHa I-89] WE-S 12, 244710l A]

a0 ASHHTHp(0.05).

E. coli IPSE 1% to] Atol &7kl Wd A} of| 7hupfAZ R ¢ 2250 FEo] TE 16 2 IL-89] Hd Hr=E gRlgh

Adf, Alo|EFRQL B A3t & HRA FEEQ FEUb ol wel IL-6 W IL-89] HEo] TSP (0.05).
3.2 1%
red complex HH|g]ot2 A5t ¢ -8 27] A|7to]| Ao|E7IRl ¥ oA &3/} YehbA] b= AATY Hol=g], ol=

HABo] WAL oAekA] FSIHrh| R 27] A7l red complex BE|elolh IL8& AYE WHsh 23 Aoz YziEch
JBE T denicol’h 1-60) 54 AT, ed complex Sefelopt T4 45| Ae) B 80l e Y S
Aol 9 lstech. Eek 5570l o3t AF AgolE WAL thehy 4ol wel sja7] Slat kgt 714
A% 90 AAe) 12 202 4 ek HaslEeh, e red conplex Selelel A2 A sefelel Sz o) 2]

AR g Ee] Ao|Ertel Wl oA BIE YEe st ofeldd Ao Az

mlo

4>

16 R IL8S X7 M Aol o] SHT 93 AIEAI0m, 53] 18] A% ¥hy N7 Ane] AT BAT
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Ao M7 Es/dol & SISk Sl

JJi S, Kim Y, Min B-M, Han S, Choi Y. Innate immune responses of gingival epithelial cells to nonperiodontopathic and
periodontopathic bacteria, J Periodontal Res. 2007;42(6):503-10.
2. Ji S, Hyun J, park E, Lee B-L, Kim K-K, Choi Y. Susceptibility of various oral bacteria to antimicrobial peptides and to
phagocytosis by neutrophils. J Periodontal Res. 2007;42(5):410-9.
3. Finoti LS, Nepomuceno R, Pigossi SC, Corbi SC, Secolin R, Scarel-Caminaga RM. Association between interleukin-8 levels
and chronic periodontal disease: A PRISMA-compliant systematic review and meta-analysis. Medicine. 2017 Jun 22 [Epub].

DOI:10.1097/MD.0000000000006932.

r2
¥
o
r~ o
oN.
B

D RFON BT SR 33, Aduiska Asisharoise oA, sk 0625305835, E-mail: heavenstairs@naver.com

N

65



VRS B 2579 Candida albicans *F$AA a7}

Aohe!, FH7!

LAt Aelshardise oAt

Aol QAR E N, A]%-3-7, Candida albicans

77 0 Al ?ﬂ % ShQl ¢ albicanse: 778 43919] 30~60001A 7 ) AEto.s ZAjske, QIztelAA 714
a7 2Asls BRE F shfold’, §h Azo] BE AT F A2/t TAERS U 5 ol T Aol e AR
B gl Aow A unse v B AT T4 U A2EE SUEE ¢ abine] et 12829 e
7)7o] Ta| obmiin}, Azro] HEEE W C albicans®] FEEHH WS} oFFE W] TR olE Aol P
A e 9% 712 Anma wasiaz) g,

2. A7AE 9 Uy

21 AR A%

A SR AA7IEE SR pHIL G albicanse] %ol 1AL JRFE Bol7] Slstol, RolN T FPs 1250 H2e
=2 Z pHZ} 7F =2 A|ZS-FH(Petitzel Micho green apple, CJ cheiljedang, Korea)E A3} T}

22 A+t 9 wd

A3 o] A3 FRE SR dEsloA] BRS¢ albicans ATCC 10231 Yeast mold broth (YM Broth, Difco, USA) 10
mfoll FET & 3702 wiFIoNAl 24417 Bt vkt Alciuie A AR U]ﬂ(phase contrast microscopy; PCM, Eclipse
Ci-l, Nicon co., Japan) AHEate] okl & BRelshelc. Achuiretel eHdst @ & Aol ARgRIC)

3 FAAAAEFE 5 C. albicans®] Feietz] W3} wlw

@15%&94 I8} C albicans®] E)EHA W3S etolr 7] &3] 10 mee] YM HA|HR|o) A2S& 1.6 m¢2 Yl 1x10° CFU/md
2 3)A3%t C. albicans 50 W& FESIATHV 1.6 méw). C. albicans A% AA7} A2S 729 W& pH (Table 1)& QIglo] oy
AzxgE W ARez Qe AFoAdS gobdr] $fstod *—L%% HHel] 0.IN NaOHE F7Fste] YM HAHR S| pH
(6.2£0.2)¢} sYsA F3Ferqltt. YM HAAERA] 10 meoll pHE 531t A 2355 1.6 W& YL C albicansg 50u) FE3F5lch
NV 1.6 mish). A2ER9] ol me g3e goper| HOM YM HAEA] 10 meo]l pHE F3e A2ERE 3 m& ¥ C
albicansZ 50 0¥ HESFATHNV 3 mih). 2T 243 YM AAA] 10 meol] FF7 1.6 mE Y3l C albicanss 50ul
AFT T B o2 37T 7oA 24, 48A1ZF wijefRit), FEjsha Wsks wEsty] s fdArdn| S Eskel A2 Alghit
o} WSl
3. 4+4% ¢ »nF

31 d+A%

C. albicans®| Fej2] WSS QPSR dn|F o2 24, 48 A7t 1A o= st A3} tizgto] H]s AxZaE At 3% e

3]

A Hok% Qg8 tﬂﬂ— Hojs Oh:} w3 NV 3 e 4 V16 mi BEolA fwx_-i ow& quz et =
8 e}

]M‘:]‘(Fig. 1, 2).
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Fig. 1. Phase contrast microscope image (x400) of C ailbicans
after treatment for 24 hours (a: Control, b: NV 1.6 ml, ¢: NV
3ml, d V16 ml)

Fig. 2. Phase contrast microscope image (x400) of C albicans
after treatment for 48 hours (a: Control, b: NV 1.6 nl, ¢
NV 3 ml, & V 1.6 nl)
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FARA A AS B3t v 3259 Streptococcus mutans
Streptococcus sobrinus®]| T3t Ay}

AlQl: Streptococcus mutans, Streptococcus sobrinus, WA FEE, FAPAAE 07
1. A48
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Eol 17 Y AF7ES dov= AASl C albicansoll thsto] 733t delo] Qlrka EJ_?S]- o1} ol 22| ooz

o] Yolwoez AHA S mutans®t S, sobrinus®l et FHFAEIIE =R tigh A= oju]gk AA oot
webs] 2 AFelAs A FEE0] Xoe-AFe AW er gl S mutans 9 S, sobrmusoﬂ e At JS2
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shelsan o] W2 HPFALS ZYsin] FEB) oot Aolie] Yehaka WeE WAL B}, o|F B NopSAFS
st AARA ol ThsAS AAsHA B
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21 AAs 9 S99

Ado] AREE miAe FUAE & s kel ofxolA skl ARgSIGTE. AxE 2w 300 g Z4fiste] 80%
methanol 1000 m¢-& 7}st] 12A17Fg<t 1gsto] &3 & oJ2k2| (Whatman filter paper #2, USA)E ofa}slo] ojapolS- X3
&=7|(Centrifugal vacuum concentrator, Ecospin 3180C, HANIL, KOREA)E AlE-5lo] 719} =31t 80% methanol wljAl
FEES 249] g2 hexane, chloroform W ethyl acetate®] £0 2 EI33t & ojulsto] 7 553190 528 FE252 -
0CE Y& Hysto] Afof AR5t

22 4RA A

221 AR @7 R Y

Ao AMH F5FE dddisty st nESt Ao EiE<2l Streptococcus mutans Ingbritt, Streptococcus sobrinus
B13Z 5AAZ2 B39 Alet-S M17 broth(M17, Difco, USA)o|| 10% lactoseE 7} 3 AAujA]of HF3t F 377 2] wjdr]
oflAl 24A17F FRt viFstel AF o ARSI

222 -,—/\]- ARV 0|4 0|83t S mutans®t S, sobrinus®] FE|SHA] W3t

A EEEo| S mutans?t S sobrinus2/ FE|HBI| H|X= JIFS YolR 7] -,~]o]—01 ZAPA A8 H]) 7 (Scanning  Electron
Microscopy, SEM, JSM-7500F, JEOL, Japan)< &3l #3235ttt At mid &858 M17 dAulA] o] &afste] 1, 5 mg/me2]
Fe7t HEE M17 AR o B ARt 2 A ujkE e HESke] 37T uigTIolAl 24A17F vl 2Tt St M17
oAyl A vjekE & HFste] AT FUsA wjeFelet. vieF - 2% glutaraldehyde®} 2% paraformaldehyde in 0.05
M cacodylate buffer(pH 7.2)2 A204 4A17F FoF TAAIZ] & LAEE SFth HY3E buffer2 A|&3E & 1% osmium
tetraoxideE 33t buffero]] 1A17F BoF ASE & AIAsEItE 2A % & ethyl alcoholo]| £2FA 0 2 E=A|7] & cover glass
ol Hoj=g] 37] FollAl =Xt I F ARE WMaEy & FARRANHEE ARESte] 15 Kvel ZStelA] 6,000u]2}
30,0008 9] wi&= wEshlc
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3.1 ﬁ—‘rléﬂr

WA FEEE A7) o dEelE BW Flel Wepl flglou $E8S Wbl Rt 5 muanse] EY B
W3y} =glshA| ke 9t (Figure 1),

ESH ujA 2B AHvlste] wjekst S sobrinus] B FEj= BHo] Ry A £AFo] 98 o 4= 9gtH(Figure 2).

rr

Figure 1. SEM images of S mutans. A, cell treated with 80%  Figure 2, SEM images of S, sobrinus, A, cell treated with 80%
methanol; B, cell treated with 1 mg/ml Prunus mume; C, cell methanol; B, cell treated with 1 mg/ml Prunus mume, C, cell
treated with 5 mg/ml Prunus mume, treated with 5 mg/ml Prunus mume,

32 1%
£ o] hA 2280 A7t o] wE Al e
W S, mutanse} S, sobrinusi= W 24417F F WBHE ERA) glgron] mfd 8-S Hokstel Wikt 2o A% Ao
= FRO) Ao 240 U8 & $ AP I RORISS FENL WSV ek AS o 5
[e)

o

olie] A, i F28L we] F7lol wet s, mutansel S, sobrinus] A OABIEON, AE S Ao G
B8 e AOR Utk ol @AEA) el A fat ofele] 7 W) HIABES SIS A2 Wroleks e
ojept glow], B3 Hofolut FYAA] H7Nsle] okgAZS oYsHe ARA olg7FsAe] Sirka AZHEct,
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ANt WHEge] AP B WM EHFA Wt Bt
1A RS A3

ARl B4, fANE HER, AP <, 3L, AFM, SEM
1, 48

FrARE A= ofRlol e Al o|=2r7hA] A%t flEl Wol A= 7154 SRolth A Al Sl o] fAkE
HHE G AS BT glom o3 A SR AolRAlEe] EA Q] Yl F shto|t Y. B ol AR AW H9 $ANF
a G Aol AoHtAlES oAfehs WHs A} AR Hafo] LeE W A 40t ZaS A2 & aHHE
B7Fsto] AnpAQl XopAlS o e AR At skglck
2, A=

2:9] slePdR| oA AR $A & AlHE A&SE] A7EA] 70% ethanolof] Hakste] ARSIl o™ AlfE= AN WER 15
2 TUsjo] AR, ASE BT OlFIYT, FAL WEFZ AT AolRAZE o BUZ B Caleium
Lactate Pentahydrate, Junsei Chemical CO, Ltd. Japan: £X}4] C6H10CaO6 - SH20, 2A15F 308.30)2 A 4514t E4AAES

= APF gel(TOPEX® TOPICAL A.P.F.* GEL, SultanHealthcare, USA)¥} sodium fluoride(sigma-aldrich MO USA) & ARE-5}4it).
21, AEE 4

Table 1. Treatment group used in the experiment

Group Treatment

Control Jeju SamDaSoo (Jeju Special Self-Govering Province Development Corp)
Fermented milk(GFM) Fermented milk (Maeil Dairies Co.Ltd )

2% Ca plus FM" Fermented milk+2% Ca

0.5% Ca plus FM" Fermented milk+0.5% Ca

APF gel 1.23% APF gel

APF gel+0.5% Ca +FM" 1.23% APF gel, Fermented milk+Ca 0,5%

0.03% NaF +FM" NaF 0.05%(everyday)

0.05% NaF +0,5% Ca +FM" NaF 0.05%(everyday), Fermented milk+Ca 0.5%

“FM: Fermented milk

22 ATy
221, AFT S 9l L A7 9 AW RO EAEE
FAE HAEF 100 miol] 2AbdE 057} 2g& 27 371sE § 48] &8id 4= =S wWRISIYlew APF gelwtt 0.05%

5
p= T L
NaFge] A Bt FRao] AHS Folehs AZAZT APF gelo] 8- Awe Ase] WX A T A
ol & o] SFoldiTh. 0.05% NaF o]

st om Al 1 mle] O] APF gel:& W0l 28] =ashal 487+ gt & A=E 0|85}
A8 S Aol AAs7] i A vl WS o]8ste] 187 wagt & Ao AA|shy] A7k &3t deE 2t
skeict

222 Al%ﬂﬂ

2 AAstglon, 1 9]—4 /\lﬂoﬂt ?_Jax—‘loi Alz=gt Bpelol] AT
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0.5 cm ©0J3le] FAZ A2 & o]& 5Ok 60°CoflA ARAIF . 28]3l ¥R E )7 (Atomic force microscopy; AFM, Nanoscope
Multimode, Digital Instruments, Woburn, MA, USA)& ARE-5Fo] BHAJA|4=7} 0.02~0.10]9 Zo]7} 45021 silicon cantileverE non
contact mode= dto] WA FHO 42t B4 sl A F o R HERE & AJHE B Qo] HatHolzg
SRl 2 kvel 2 mAS] Ao R AFPEE FAAR]L & MFoR vEAZY. T18]5 FARIARAY] S (Scanning Electron
Microscopy; FE-SEM, S-4700, Hitachi, Japan)< AR&5to] 15 kve] At dlof 50,000812] vjl&= ga}@_sq ErAL] &owi ohA] S
H ST, A|EL Yl vy 47t 2 EJYE i (control, = 1/3)T) A|HO| Ag ol HA|H B (treatment, 9= 2/3)S
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21 A7A=

T YR A FQ AN BEGES Ao XolRaFe] ThsAe 2T A AREY o] fsto] AopRAEe] $1Fo]
2 A HaGE ARSI, MLE 2FoR 319 AolRAlZe) obf B2 AR (Calcium Lactate Pentahydrate,
Junsei Chemical CO, Ltd, Japan: B2} C6H10CaO6 - SH20, B2 308.30)2 AAsko] A4S A7lste] AHFES 1A
(Table 1). &9 3}o} M4 YAT LAE T SRl T8 AL JAES AAT F AES Astr] A7FA 70%

ethanolo]] X35}t

Table 1. Treatment group used in the experiment

Group Treatment

Control Jeju SamDaSoo (Jeju Special Self-Govering Province Development Corp)
Fermented milk GFM) Fermented milk (Maeil Dairies Co.Ltd )

2% Ca plus FM" Fermented milk+2% Ca

0.5% Ca plus FM" Fermented milk+0,5% Ca

APF gel 1.23% APF gel

APF gel+05% Ca +FM’ 1.23% APF gel, Fermented milk+Ca 0,5%

0.05% NaF +FM+ NaF 0.05%(everyday)

0.05% NaF +0,5% Ca +FM" NaF 0.05%(everyday), Fermented milk+Ca 0.5%

"FM: Fermented milk

22 A4

700 offebgo] mkEl o) AT YTAAZRE 5 mme| UEY WL ABE HSolo] ofY o] Lofg T #60, %240,
#600, #1200 Au}A|(Carbimet™, Buehler, Illinois, USA)E AFRslo] dhA|H o g odunlsigict. 7 & w9 H]/\ﬂﬁiéﬂﬂ (Fm-7;
Future-tech Corp, Tokyo, Japan)E ©]-&3lo] &A% AJHQ] A} 8), 2 ¢ d] 95 200¢f 3502 10252 ¢4e1ste] Vickers
hardness number (0|5} VHN) &2 Z43}3It}. o] & Bwto] 280-320 VHN H]o]| sfdsh= AJH 4870E A 3’5}04 ZF o 127014
o) Fom wlsiech

QLA SR Q1Bee] AU Medeiros S99 SIat WS olgstol e 5% Fob AL ae] A &
z27] BUAIREE ST £ AR 3ol ASA shof Efolo] J7F glo] AHSmwke] WA ARE B, I olFo=

9

5Y EQF v <Y & RHUAIAEE TS o2 24319 o xR A2 SPSS (Statistic Package for Social Science
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23.0) BA L2IAE 0| §3to]
o] 8%t ¥ Tukry test2 AFEHAS sH3Th

b4

7} g e AFe] BUAE Aolg

= ghel Wk FHE Hlag

‘I

o

AeJsial e F 2 FUUAREETE FEsHA 7& —8]—)»1\]:]—(13 (0.05)(Table2, 3).

Table 2. Differences in enamel surface microhardness after treatment for 5 minutes

23 dj=

Ast7] Y5te] Paired t-test?}, One-way ANOVAS

(353 2% Ca plus FM-S

Unit : VHN

Group N Time Difference**

Before(0min) After(5min)
Control 12 293.8149.69 295.0419.01 - 1.24+3 352
Fermented milk GFM) 12 293.8119.73 271.73+14.29 22.08£10.87d
2% Ca plus FM+ 12 293.9319.77 294.04+9.93 - 0.11+491a
0.5% Ca plus FM+ 12 293.95+10.25 282201858 11.7516.82b,c
APF gel 12 294.09£11.28 283.67+11.86 10.43+4.10b,c
APF gel+0.5% Ca +FM+ 12 294 34%10.48 284.8449.90 9.50+7.03b,c
0.05% NaF +FM+ 12 294.58+12 35 279.82+10.88 14.75+5 22¢,d
0.05% NaF +0.5% Ca +FM+ 12 294 .76+12.67 288.4919.95 6.2715 88a,b
+FM: Fermented milk
Values are mean®SD
* 1 p<0.05, by Paired t-test
# 1 pc0.05, by one-way ANOVA
a,b,c,d : The same letter indicates no significant difference by Tukey test at a=0.05
Table 3. Microhardness change of enamel surface occurring due to 5 days

Unit : VHN

Group N Time Difference**

Before(0Omin) After(5day)
Control 12 293 81£9.69 294.76+10.67 0.19£7.59a
Fermented milkGFM) 12 293814973 152.17+21.99 141.64+18.63f
2% Ca plus FM+ 12 293.9319.77 295.34+11.50 -1.41£7 37a
0.5% Ca plus FM+ 12 293.95+10.25 259.424+10.93 34.53%13.50c
APF gel 12 294.09£11.28 190.09+24 99 104.01421.17e
APF gel+05% Ca +FM+ 12 294.341+10.48 258.02£12.79 36.32+11.23¢
0.05% NaF +FM+ 12 294.58+12 35 230.21418.36 64.36+17.21d
0.05% NaF +0.5% Ca +FM+ 12 294.76+12.67 276.02+10.71 18.74%9 94b

+FM: Fermented milk
Values are meantSD
p<0.05, by Paired t-test
# 1 pc0.05, by one-way ANOVA

a,b,c,d : The same letter indicates no significant difference by Tukey test at «=0.05
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Protective effects of the dentifrice containing sodium fluoride, sodium pyrophosphate and

tocopherol acetate on tooth demineralization

Sun—Young Chung®, Ho—Ki Jung, Ja—Won Cho

Department of Preventive Dentistry, Dankook University Dental Hospital

Objectives: The aim of this study is to evaluate the protective effect of the brand-new dentifrice containing Sodium
Fluoride, Sodium Pyrophosphate and Tocopherol Acetate on preventing the decrease of tooth density.

Methods: Cow’s anterior teeth were randomly allocated to experimental and control groups. The experimental dentifrice
contains additional components such as Sodium Fluoride, Sodium Pyrophosphate and Tocopherol Acetate compared to the
control one which consists of the established components in common toothpastes with dental type silica. A total of 119
sample were distributed to one negative control group (n=17), three positive control groups (n=51), and three experimental
groups (n=51) depending on dilution concentrations (1:1, 1:2 and 1:3). Micro CT evaluated the difference of the bone mineral
density (BMD) from the prepared samples. The independent t-test and the Mann-Whitney test assessed the difference of the
BMDs on demineralized areas compared to non-demineralized area according to 7 treatment groups. One-way ANOVA was
performed to identify the change of the BMDs on the demineralized area according to 3 dilution concentrations.

Results: The BMD figures at the highest density point (the depth of 89.65um below the enamel surface) were employed
to evaluate the changes of tooth density. There were no significant difference of the BMD figures in all of the experimental
groups between demineralized area and non-mineralized area, while there were statistically = significant changes of them in
negative control group as well as in all positive control groups (p¢0.05). When it compared with experimental groups and
both control groups, significantly higher BMDs were shown in all of the experimental groups from the demineralized surfaces
regardless of the dilution concentrations (p<0.05).

Conclusions: The dentifrice containing Sodium Fluoride, Sodium Pyrophosphate and Tocopherol Acetate features the

protective effect on suppressing the decrease of tooth density compared to the existing dentifrice.

Correspondence: ivanbunin@naver.com, Presenting author details; Full name: Sun-Young Chung, Address: 31116, Dandae-ro 119, Dongnam-gu,
Cheonan-si, Chungnam, Korea, Tel: 010-4594-1945
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Comparison of distortion and resolution of various intraoral endoscopic cameras

Dong—Hyub Wool, Ji—Soo Kiml’z, Kyung—Nam Kim3, Seung—Hwa Jeongl'z*

'"Department of Preventive and Community Dentistry,
*BK21 PLUS Project, School of Dentistry, Pusan National University, *Korea Dental Assoication

Key words: Intraoral endoscopic camera, intraoral camera, image, distortion, resolution

1. Objectives
The purpose of this study was to propose an objective evaluation method of distortion and resolution of commercially
available intraoral endoscopic camera (intraoral camera) images and to confirm the difference of image performance between

products,

2, Methods

In this study, nine commercially available intraoral cameras (three Korean, one Japanese, three Chinese, one German, and
one US) were selected and a digital microscope camera was used as a control. Dot Distortion target and Concentric square
target were used to evaluate the image distortion of the intraoral camera. To evaluate the resolution, USAF-1951 test target
was used and the distance between the intraoral camera and the test target was set to 2 cm. Distortion of intraoral camera
images was evaluated by the difference of the number of dots observed in the center and corners and the length of the
square pattern, The spatial resolution was defined by the frequency measured in line pairs per millimeter (Ip/mm) and gray

scale profile of the line pair was analyzed.

3. Results

As a result of Dot Distortion target evaluation, the number of observed dots was 360 to 736, and 3 products showed no
difference in the number of the horizontal and vertical dots in the center and the side position. The concentric square target
evaluation showed that all products except 1 product presented barrel distortion. But, 4 products had a good distortion ratio.
The spatial resolutions of the intraoral camera images were confirmed from 5.66 to 12.70 Ip/mm. The maximum-minimum

deviation of the gray value between the highest and lowest product was 3.6 times.

4. Conclusions
This study confirmed that there was a difference in the distortion and resolution of the commercially available oral camera.
The dentist should consider the intraoral camera with high resolution and low distortion for accurate observation and

diagnosis through intraoral camera images.

5. References

1. Obrochta JC. Efficient and effective use of the intraoral camera, DentalCare.com. Continuing Education Course. 2011.

2. Alassaad SS. Incomplete cusp fractures: Early diagnosis and communication with patients using fiber-optic transillumination
and intraoral photography. General Dentistry 2011;59;132-135.

3. Park HJ, Har DH. Objective image quality measurement model. Jour of KoCon a 2012;12:87-95.
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Impression taking time and accuracy of oral digital scanner for orthodontic brackets
Eun—Jae Jung', Hyo—Jin Heo', Min—Ji Kim”, Youn—Sic Chun®, Youn—Hee Choi'

lDepar*[rnent of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea

2Depamrnent of Orthodontics, Ewha Womans University, Seoul, Korea

Key words: digital oral scanner, orthodontic brackets, measuring time, the accuracy

1. Introduction
The purpose of this study was to search how the presence of orthodontic brackets and the type of the orthodontic brackets

influence on the measuring time and the accuracy when impression taking has been performed by the digital oral scanner.

2. Methods

The same models were divided into the control group (the model without a bracket), MB group (the model with a metal
bracket) and CB group (the model with a monocrystalline bracket). Then, scanning was done five times each using the Trios
Pod®. Simultaneously, the duration of digital impression taking was measured. One was selected out of the five repeated
digital impressions and then overlapped through a superimposing algorithm of the software installed. The degree of the

accuracy was compared between the three groups.

3. Results

As compared with the control group, it took longer by 53.3 seconds in the MB group and 194.23 seconds in the CB group.
In the canine and the first molar, the mean values of errors were compared between the left and right side. In both the
canine and the first molar, errors between the control group and the MB group were the smallest. The displacement in the

CB group was the greatest.

4. Conclusions
Following a comparison of the duration and inaccuracy of the impression taking between the three groups, it was shown

that its degree was the highest in the CB group where a monocrystalline bracket was attached.
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1. Introduction

The higher the concentration and the longer the procedure time, the higher side effects. Recently, the concentration of
bleaching agent and the time of treatment have been adjusted to find much more effective whitening. The improvement in
quality of life increased demand for whitening in young patients with esthetically appropriate hue. The purpose of this
single-blinded randomized controlled trial is to compare the clinical efficacy of short-time applied 10% CP and light-activated

15% HP on moderate dark teeth at 2 years follow up.

2. Materials and Methods

30 eligible participants with the teeth of shade A2~A3 were randomized into two groups (n=15): home bleaching of 10%
carbamide peroxide (10% CP, 2 hours a day for 14 days) and office bleaching of 15% hydrogen peroxide activated by a
metal halide lamp (15% HP, three 15-minute sessions for 1 day). The color change of the tooth, the primary outcome of
the trial, was assessed by a blinded examiner using ShadeEye NCC (L*, a* and b*) at baseline and 1 day, 1 year and 2 years
after treatment. The color values of the labial middle third of 12 anterior teeth (total 360 teeth) were measured 3 times

repeatedly and averaged. Data of intention-to-treat set were analyzed using two-way repeated measures ANOVA (o =0.05).

3. Results
There was no drop-out at all periods (n=30). In both groups there was an observable overall color change (AE*) of 5.3
or more after treatment, and AE* decreased to around 3.7 with color stability of around 70% at 2 years follow up. However,

there was no interaction according to group and period (P)0.001).

4. Conclusion

Both bleaching modalities showed clinical efficacy on moderate dark teeth at 2 years follow up.
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1. Introduction

Theragnosis is a new concept in which diagnosis, therapy, and monitoring are performed simultaneously using a single
integrated system. The emergence of this concept has resulted in interest in the medical field shifting from single-use to
multifunctional devices. Quantitative light-induced fluorescence (QLF) technology based on a 405-nm light source is a
representative example of a multifunctional device used in dentistry. These QLF technology can be used as a multifunctional
device in the tooth bleaching field, reportedly being used for both increasing and evaluating the efficacy of tooth bleaching
with a 405-nm light source. Therefore, the aims of this study were to determine the efficacy of a combination of
photocatalysts—hydrogen peroxide at a low concentration (3.5%) and titanium dioxide (TiOz)—activated at a wavelength of
405-nm using quantitative light-induced fluorescence (QLF) technology, and to quantify their tooth-bleaching efficacy using

fluorescence images obtained from QLF technology.

2. Materials and Methods

Forty bovine incisors were embedded in resin mold. To induce artificially intense stains, Stookey’s method was applied
using a special staining solution and staining machine, and all specimen were randomly divided into four groups (n=10 per
group). Two bleaching solutions were prepared by mixing 3.5% H202 with 0.05% of anatase and rutile TiO2 powders. These
solutions were applied to the stained teeth using a microbrush and then irradiated for 15 min at either 306- or 405-nm to
activate the bleaching agent. Images were acquired before and after each treatment using QLF technology. The effectiveness
of tooth bleaching was measured in two ways; (1) For the white-light images, the CIELAB values in the international standard
color system were extracted using the image J program. The following formula was used to calculate color differences: A
Er={(AL)*(Aa*)*+(Ab"Y* . (2) For the fluorescence images, the percentage change in fluorescence between the sound and
stained areas, AF, was analyzed using the QA2 program, The AAF value was also calculated for comparison with the AE
value, All statistical analyzes were performed with SPSS. For comparing within or between group, two-way repeated
measures ANOVA was conducted. Pearson’s correlation coefficients was analyzed to identify correlation between AE and

AAF,

3. Results and discussion

All of the low-H,O»/TiO; treatments caused significant tooth bleaching efficacy after irradiation at 306- and 405-nm (Table
1, p<0.05). The results did not differ significantly between the two wavelengths (p)0.05), but the bleaching efficacy was
greater with anatase TiO, at 306-nm and rutile TiO, at 405-nm. Analysis of the fluorescence images revealed that the AF
values decreased significantly in all groups with the treatment time (p<0.05). There was a statistically significant correlation
between AE and the change in AAF (r=0.822, p0.001).

The present study compared the tooth bleaching efficacy between excitation by a 405-nm light source and a UV light
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source, This study found that the bleaching efficacy at 405-nm (visible light) was not significantly inferior to that at 306 nm
(UV light) when the thermal conditions were controlled to avoid damage. This finding is similar to the results obtained by
previous studies,

The tooth bleaching effect was evaluated by comparing the change in fluorescence loss (A AF) with the more common
evaluation parameter of AE, A strong correlation was confirmed between the AE values in white-light images and the AAF
values in the corresponding fluorescence images (r= 0.822, p¢0.001). This finding confirmed that it is appropriate to evaluate
tooth-bleaching effects by using a quantitative variable obtained from the QLF technology in the future rather than making

qualitative evaluations based on visual inspections under ambient light,

Table 1. Changes in the bleaching effect (AE and AAF) for the different type of titanium dioxide (anatase and rutile)
and wavelength (306- and 405-nm)

Evaluation period

5min 10min 15min

AE

Anatase + 306 nm 5.0242.45° 9.86+3.24" 15,9043 .80°

Anatase + 405 nm 4.60%2.30° 8314405 12.59+5.05°

Rutile + 306 nm 3.15+1 40" 7.75+4.55" 14.63+4.72°

Rutile + 405 nm 4.49+2 62° 10_16i5,20h 14.91+4 83¢
AAF

Anatase + 306 nm 251+1.25° 5.7142.01" -8.85+2.80°

Anatase + 405 nm 2204155 4884290 7.5144.01°

Rutile + 306 nm -2.194+0.85" -5.19+2 45" 761257

Rutile + 405 nm -2.15+0.95" -5.35+2 44" 8324283

All values denote meanststandard deviations.
** Different superscript letters denote statistically significant differences in AE values of each time point by two-way repeated
measures ANOVA (P(0.05).

4. Conclusions

It was confirmed that efficacy of tooth bleaching with 405-nm was shown as similar as 306-nm while applying low energy
light source. Furthermore, it was possible to quantify changes in tooth whitening of the stained area with fluorescence images
also obtained at 405 nm. While we have used QLF technology to confirm the possibility of realizing theragnosis convergence

in the field of tooth bleaching, by both increasing and monitoring tooth-bleaching effects.
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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, primarily by continually monitoring and managing the associated
risk factors. Various techniques have been suggested to quantitatively assess tooth wear. However, most methods have
limited clinical application.

According to previous study, the fluorescence intensity in occlusal surface showed a strong correlation with degree of wear
(r = 0.994, P €0.001). However, the experiment was undertaken to observe changes in fluorescence generated by artificially
induced physical wear. Therefore, it is necessary to confirm whether the same phenomenon occurs during multi-factorial
tooth wear that occurs in the human oral cavity.

The aim of this study was to determine the relationship of the new fluorescence parameter of Quantitative light-induced

fluorescence (QLF) with the residual enamel thickness and the conventional tooth wear index (TWI).

2. Materials and methods

2.1, Sample collection and specimen preparation

Sixty-nine permanent human molars and premolars having various occlusal worn conditions in oral cavity were collected.
To maintain an equal distance between the lens and light sources, apical roots of teeth were partially cut. Then, all teeth
were immersed and fixed in an acrylic mold with acrylic resin.

2.2, QLF image acquisition and analysis

Occlusal surface images were acquired in the vertical direction of the occlusal surface of each specimen by using QLF-D
Biluminator "2+ system (Inspektor Research Systems BV; Amsterdam, The Netherlands). QLF-D images were used to
determine the area of interest (AOI) and the fluorescence parameter (AFwear) that indicate the maximum fluorescence
intensity for optical quantitative evaluation of occlusal wear.

2.3. Histology

Each specimen was then cross-sectioned in the buccal-lingual direction. The enamel thickness of AOI was measured using
the stereomicroscope and dedicated analysis software. In addition, TWI for the initial stages of tooth wear (enamel wear
stage to point of dentin exposure) was determined.

2.4, Statistical analysis

Spearman's correlation analysis was conducted for determining the relationship of AFwear with enamel thickness and TWI.

The AFwear values of each histological score was compared using a Mann-Whitney's U-test.
3. Results and discussion

A total of 76 AOI were included in the final analysis. As the enamel thickness became thinner, the AFwear values tended

to be significantly higher and showed a strong correlation (Spearman's rho = -0.825, P { 0.01) (Fig. 1). The median AFwear
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values for each TWI score la, 1b, 1c and 2 were 8.0%, 13.4%, 17.7%, and 28.6%, respectively. There were significant
differences in the AFwear values among each of the TWI scores (P ¢ 0.01) and also showed a strong correlation between

AFwear and TWI (Spearman's rho = 0.753, P ¢ 0.01) (Fig. 2).
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Fig. 1. A scatter plot of the AFwear values for the residual ~ Fig. 2. Box-and-whisker plots of 4Fwear related to tooth

enamel thickness of each sample, The dotted line shows an ~ Wear index (initial stage). The asterisks indicate statistically
exponential trend significant differences among each score (Kruskal-Wallis test

P ¢ 0.001 with post hoc Mann-Whitney U tests).

In this study, there was a slightly higher correlation between AFwear and residual enamel thickness than between AFwear
and TWI, This suggests that AFwear more accurately reflects residual enamel thickness than tooth wear severity, Long-term
monitoring and management of tooth wear is important for providing effective preventive intervention and to determine the
appropriate starting point for restoration treatment. Using the relative fluorescence calculation method may provide useful

information regarding the degree of wear and residual enamel thickness over an extended period.

4, Conclusion
AFwear, calculated from changes in autofluorescence that occurred with occlusal wear, showed a strong correlation with

residual enamel thickness and TWI. Therefore, QLF may enable early-stage evaluation and monitoring of tooth wear.

References

1. A. Lussi and T.S. Carvalho, "Erosive tooth wear: a multifactorial condition of growing concern and increasing knowledge,"
Monogr, Oral Sci, 25, 1-15 (2014).

2. A, Lee, et al, "Tooth wear and wear investigations in dentistry," J. Oral Rehabil, 39(3), 217-225 (2012).

3. D.W. Bartlett, "Retrospective long term monitoring of tooth wear using study models," Br. Dent. J. 194(4),
211-213 (2013).

4. P. Wetselaar and F. Lobbezoo, "The tooth wear evaluation system: a modular clinical guideline for the
diagnosis and management planning of worn dentitions," J. Oral Rehabil, 43(1), 69-80 (2016).

5. S. K. Kim, et al, "Quantitative light-induced fluorescence technology for quantitative evaluation of tooth wear," J.
Biomed. Optics 22(12), 1-6 (2017).

AA: A, AEA MUET FAE 50 AAista AAet ogxFstad, Ask (02)2228-3070, e-mail: kyeoms19@yuhs.ac

82



P-34 EAE bt HL2 (04|23t £op
24 PHEo] B2 FF QAR AT P vl o] A
Hel gl ZAE, e, ey
‘et Astoah oABekEa, BR21E e FUTAAEA AT, g WaEd Astele

Aol Al EA % Fluorescein sodium, Quantitative Light-induced Fluorescence

1. A&

A BAEE 4 Bl ATt ofshEs B4 active) Tt B ol JRYEA| gh= vl (inactive) 2.2 Lol ey, -4 24
ES FEthe A2 94 Ba AR Y ey 24 Y o5 E flsl HEA] et o zA Fasi. Aol AREE AE
o] ©A) s grp o AJzh-Z7) Bb (visual-tactile method) 024 X HA U] S22 3} o] MAF ey Az 2o
WA HESE ol &St Brishy] wie] Fuaoln, ddte ANE 7] ffstol B2 &310] RS}t ER dental
probe¥} 22 7|58 ol83h= AlA-E e 2R Qs thaAde] SRSk AT oFsiil B EHlel| e &
7] miel vEAelH Ao o4 BAES Frishs el gt Aol

Fluorescein sodium-e 2}€J4l Stoll A =4 g5 WEshe FF UARA FA ofe} ZofollA] 4] Hehe] &85l i},
QHfshEopll A o5 Ziutol] FFAIR 5 Apefil Fee 2AFsto] oA HXEe F w2 o83ttt olHd HelE &
5to] fluorescein sodiume: #[oF -4 ¥io]l HFEAIA Wag HATIAL Yo 22 EAS Flst=t 282+ 3le Ao
2 st webA 2 Aol 94 Bk wel ] SAE 72t F fluorescein sodium®] W4 i HFE P
Hlaeto 2 94 BYE HUHE SR FFAMAY B8 THsAde Bkl skt

2. 47 W ¥ B
21 Al &4 9 2 o)
42719 AT A2 +HSE 6x4 m= Aeste] of38 Ftof viEsia W FH-S P800, P1200, P20002] ARER|(SiC

sand paper, R&B Inc. South Korea)5 ©]-&5to] M1 A Anpsiict. 44t HFES Hoshr] 9fs AHO| 2x4 mn G ol WA

A HIUSE ExshRar, Al g9l 1 A7 ST oA AR Al ES 94 24 Har, i A HaE

G A A v Mz ARESHATE T o719 AdTe A 3719 4 AEFEG, 5, 109 322 Ds, Ds, Dt

3719] 4] v|ZEAT 3, 5, 10 €3] 3 10Y AFS—ZZ DsRio, DsRyg, DioRi)) 2 73193, ZF ot 7719 AlH(E 427)&

wapelz gk,

2.2 AF AL FA4H ABF3SHpH cycling)

QE SAHAE §A5H7] 98 AL 1 M Lactic acide]l 1% Carbopol 2050 (Carbopol® ETD 2050 polymer, Noveon, USA)7}

H 4.89] ©3]-§-l 40 meof] HAAIX £, 37T 271014 3, 5, 109 F¢F B3Rt 4] HIZA Bas FAsH]

HH 2 FHHE AT FAEERE 2% NaFgadlof 4:27F AAskaL, ofF Qlgetelo] 244752t HAAIZ T FUTt

0Lzt WkEsto] A&k
2.3 &3 JMA|(Sodium fluorescein)2] WA U AE
SFre) oS 1] 19] Hj&2 S35 8 100 méol] 0.0332 mg fluorescein sodium (Sigma-Aldrich, St. Louis, MO, USA)

£ Aristo] Wi JERAIE 3 AAAIE ARSI e AlES F3F @A 1027 593 AR FAAR AL, SRS

2 olgslo] Wa opno] ZAISHE o] W PUAS Alsict
24 %% olnlx 89 2 2A
QLE-D Biluminator™ 2+ (Inspektor Research System BV, Amsterdam, The Netherlands)S AMg3le] #3 QA A& 39

3G o|u|R|E YL, FF o|u| X olu|x] B4 & T (Image Pro Plus, Media Cybernetics, Silver Spring, USA)2- ©]-&-

ko] A Ui JEE &3 JXMA|Q) A7) &3 7= (Fluorescein intensity, F)S &3}t 94 A xo) wZ FI9| x}jol=

Loz 00594 EUEE g2 HIISIATHPASW 23.0, IBM, Chicago, IL, USA).

o

>

ol

jiA

Kl

2

tlo S i
[}

B Ho
o2
—

83



25 A8 B4

g omA| Y F, 2 oA 9] AlHEs nAEE7|= ddste] 100 me] FAE 7R dHE ARkl Hgdn i
< olgste] duel ddkdel digh olu|AE A5 40x, 100x).

3. A7 24 9 1%
33‘ olj_a_]_lol

) 3] Zgkol A $4] TR 94 HTEo] wls) 242 28, 3,60 1elm 1960 BAHOR fofs
A e FIge BAT 5

L =
ALHP .01, Table 1. T8, WE 4] v]2Hy 5] WY @7 olu|SoA el FA

WY & VAT S AU, TFolE BRI, 3 01 1X5ell A ThE 94 H1ZH] EE DR DsRi)TH ThA) $4)
B AET} £ FOuRONN FF GUAZE D GolA WA HEE ARE 2 BT £ Agth ol 2L 94
84 EEH.—J a;; TR FRE QI3 BAT AEIL WA Z0E AR, Te B Aol WA Eue 3y

ks
W Eue] AT ek Aole] BAS AFslord Aol

Table 1, Comparison of fluorescein intensity between active (demin.) and inactive lesions (demin +remin.)

Fluorescein intensity (FI)

Period of Demineralization (day) Active lesion Inactive lesion P-value
only Demin. (Dy) Demin. + Remin. (DyRio)

3 32.0(6.4) 11.6(9.4) 0.001

5 33.5(8.7) 9.2(5.2) €0.001

10 53.7(3.0) 28.7(19.7) 0.01

Mean(Standard deviation)
P-values denote statistically significant differences between active and inactive lesions by independent t test.
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AZEAL SPSS 210 BANIAE olg3tGow, HEXE Hgstel MELH, WAEA U AL YAt

1~N
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E 1 9w 545 73R
TANAEE MG S AAAT 9Ed
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e W W AUE Pae @8 Bs Pawe @ 9 Pl
Total 54,003(100.0)  24,268( 44.8) 30,335( 55.2) 33,240( 59.0) 21,363( 40.4) 50,467( 92.5)  4,136( 7.3)
A

il 26,930(100.0) 11,743( 43.9) 15,187( 56.1)  0.002"  14,022( 50.7) 12,908( 49.3) 0.0007  24,304( 90.4) 2,626( 9.6)  0.0007
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st
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WS 27,638(100.0) 10,995( 40.2) 16,643( 59.9) 19,8110 70.2)  7,827( 29.8) 25743( 93.1)  1,895( 6.9)
TAFR

H=Al 24391010000 11,272 46.6) 13,119( 534) 00007  13,816( 544) 10,575( 45.6) 00007  22,525( 92.1) 1,866( 7.9)  0.043'
FATAl 26,025(100.0) 11,389( 44.1) 14,636( 55.9) 16,203( 61.8)  9,822( 38.2) 24,0010 92.8)  1,964( 7.2)

FAY  4187(100.0) 1,607( 37.8)  2,580( 62.2) 3,221( 774 966( 22.6) 3,881( 93.1)  306( 6.9)

*P-values are determined from Pearson's chi-squared test, 'P{0.05 'P¢0.001

B 2 AWEE AMGoR g BAIA BEH A HTE

2ulEE ARo 2 Q% A TINEFE Aol StalolA AT & oFF 23]01} &

2AH 749 h A3 AMoKE  P-value* e olle  Pvaluet 3 okt Povalue*
2nlEZ o o3 9tk 12,001(100.0) 5,804( 49.0) 6,197( 51.0) . 683003553  5171( 44.7) 0.000" 11,018( 91.9)  983( 8.1) 0.006"
2T B8 gk 42,602(100.0) 18,464( 43.6) 24,138( 56.4) 26,4100 60.8) 16,192( 39.2) 39,449( 92.7) 3,153(73)
2nlEZoZ 9l 9tk 1,899(100.0)  995( 53.1)  904( 46.9) o L132(574) 767( 42.6) 0.061 1,728( 90.6)  171( 9.4) 0.001"
AZUASAE  glth  52,704(100.0) 23,273 44.5) 29,431( 555) 32,108( 59.60)  20,396( 40.4) 48739( 92.6) 3965( 74)
2ulEZOZ o3 Stk 13,473(100.0)  5,697( 42.2)  7,776( 57.8) . 8525(627)  4,948( 373) 0.000" 12,268( 91.0)  1,205( 9.0) 0.000"
] olgle BE 9ot 41,130(100.0) 18,571( 45.7) 22,559( 543) 24715( 585) 16,415( 415) 38,199( 93.0) 2931(7.0)

“P-values are determined from Pearson's chi-squared test, "P{0.05 "P<0.001
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1+

SWPEZO 2 QIR Al B9 0.198™ 1

ZulEEZE O 7 QI3 shjolEd B 0.234* 0.140* 1

TZHAEE A 0.042 0.030% -0.025* 1

staolla] AT sl&F -0.043* -0.005 0.028* 0.041* 1

A [ PASRA B2 -0.012* -0.010* -0.030™ 0.053* 0.185" 1

*p<0.05, *p<0.001
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ols0] Wt LAAZEE A4 17.96(2.10)4 o]9th Kelly(1939)2] A, 319 Aeh-g BRsls 7|12of what A4 1447
i 71E HA4E At O Ay Fo582 184, HrAENEE 1588 7IE0R g Hg ololH V)& o4,
S5 A<= njgte]d 7|& njuto R AT 4= ik, &, V]S Hgr ol W2 ARS F 4tk S mdetyrtal 7St
ct E3h ool AR H e 7| viglo] HiE HEolgtal Hil, Fol5HE £ st A EN Y U=
o} BEolmg FRIsYct 1 Ayt TitEE 0.83, BolZ= 0.580]%0t) &, rolsglo] HH = ol Algo] AR Y=
A & oY FEo| 0830301, FolsHo| A & uulel Algo] LRAFEHHE njwtd FEo] 0.580] it

Table 1. Percentile by scores of Korean and oral health literacy (n=48)

Korean* Oral health literacy
Mean(SD) 17.96(2.10) 15.90(2.29)
Percentile 10 15.00 12.00
20 17.00 14.00
25 17.25 14.00
30 18.00 15.00
40 18.00 16.00
50 18.00 16.50
60 19.00 17.00
70 19.00 17.30
75 19.00 18.00
80 20.00 18.00
90 20.00 18.10
100 20.00 19.00

*Korean: Korean items on qualification examination for elementary school degree. Coefficients of variation; Korean=0.12, oral

health literacy=0.14, Skewness; Korean=-1.85, oral health literacy=-.71, Kurtosis; Korean=4.32, oral health literacy=-27.

Table 2. Cross tabulation of Korean and oral health literacy thresholds (n=48)

Korean* Total X P
Thresholds < (Thresholds
n (%) n (%)
Oral health literacy Thriskzoo/(l;lsé 30 (62.5)=a 5 (10.4)=c 35 (72.9)=a+c
(Mhresholds 6 25 7 (14.6)=d 13 @D=b+d 791 009
Total 36 (75.0)=a+b 12 (25.0)=c+d 48 (100.0)=a+b+c+d

*Korean: Korean items on qualification examination for elementary school degree, (Thresholds: less then the thresholds score
for lower 25%, Thresholds<: above the thresholds score for lower 25%, Fisher's exact test, P0.01, Contingency coefficient=41(P<.05),
Phi=41(P<.05), Sensitivity(a/a+b)=0.83, Specificity(c/c+d)=0.58.

4, A2
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AgEaE e sk A7, FARADS ° AR Ade] chopsiAl B8E 4 e Aow Amst
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1. WHO. Oral health promotion through schools WHO information series on school health., WHO Document 2003; 11:7-8.

2. Berg JH, Slayton RL. Early childhood oral health: New Jersey:John Wiley & Sons;2015;200-201,

3. Hong JS, Shin YA, Chang KW. Development of oral health literacy assessment tool for fifth and sixth grade elementary
school students, J Korean Acad Oral Health 2017;41(3):214-221,
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Relationship between Oral Health Literacy and Dental Neglect among Mothers

Hyun—Jeong Ju, Heung—Soo Lee

Department of Preventive and Public Health Dentistry, College of Dentistry, Wonkwang University
Keywords: Children, dental Neglect, mother, oral health literacy

1. Introduction

The purpose of the study was to analyze the effects of oral health literacy of mothers on dental neglect.

2. Methods

Subjects were 431 mothers of preschool children selected in three cities by the convenience sampling. A self-administered
questionnaire was completed by study subjects. Oral health literacy was classified into two categories: verbal oral health
literacy and functional oral health literacy. Verbal oral health literacy was measured by modifying REALD-99, and functional
oral health literacy was measured by modifying TOFHLID. Dental neglect in children was measured by modifying Dental
Neglect Scale (DNS). The relations of oral health literacy and dental neglect was analyzed by Pearson's correlation analysis
and multiple regression analysis. Age, educational status, household income, and the number of children were investigated

as socio-demographic factors.

3. Results

The percentage of mothers with high score of Dental neglect was 52.7%.

As a result of correlation analysis, functional oral health literacy of mothers is not correlated with dental neglect in children,
However, the higher verbal oral health literacy of mothers, the lower the dental neglect level was. These results are the

same as controlling socio-demographic characteristics, The higher the age of mothers, the lower the dental neglect level was.

Table 1, Relationships between oral health literacy and dental neglect

Oral health literacy Dental neglect
Verbal health literacy - 127
Functional health literacy NS

Table 2, Multiple regression analysis about factors related dental neglect

Model 1 Model 2 Model 3
Variable B B P B B P B B P
-value -value -value
Age of mother -0.091 -0.116 0.022 -0.089 -0.113 0.026 -0.092 -0.117 0.021
Educational level of mother 0.064 0.019 0.707 0.041 0.012 0.814 0.060 0.018 0.731
Family income -0.002  -0.050 0.304 -0.002  -0.070 0.178 -0.001  -0.044 0.111
Numbers of children 0.367 0.080  0.115 0.397 0.086  0.088 0.370 0.080  0.405
Verbal health literacy -0.035  -0.086  0.025 -0.014  -0110  0.030
Functional health literacy 0.030  0.011 0.823 0.038 0.017  0.726
R’= 0.029 R’= 0.022 R*= 0.033
Adjusted R’= 0,017 Adjusted R’= 0,010 Adjusted R*= 0,019

B: Unstandardized regression coefficients f: Standardized regression coefficients

4. Conclusion

Oral health programs to improve oral health literacy of mothers and reduce dental neglect should be developed.

998}x]: Hyun-Jeong Ju. Department of Preventive and Public Health Dentistry, College of Dentistry, Wonkwang University, 460 Tksan-daero,
TIksan, Korea, Telephone/Fax: +82-63-850-6854, E-mail: ju2875@wonkwang.ac.kr
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A study on factors affecting dental treatment time of patients with mental disability in

visiting dental services

Kyoung—Cheol Liml, Gyorin Leel, Jae—Young Leel's, SoYun Kim2,
Hye—Ran Paikg, Young—Jae Kim4, Bo—Hyoung Jin'#

'Department of Preventive and Social Dentistry, School of Dentistry, Seoul National University
*Department of Consumer Science, College of Human Ecology, Seoul National University
‘Dental Research Institute, Seoul National University
4Depalrtment of Pediatric Dentistry, School of Dentistry, Seoul National University

Objectives: Patients with mental disability who are classified as dental severely disabled, have poor oral health status and
many difficulties in taking health services.

Methods: The purpose of this study was to investigate factors of influencing in visiting oral health care services. After
receiving approval from institutional review board in Seoul National University, 39 participants were recruited and the oral
health examination and questionnaire were taken. Data were analyzed using one-way ANOVA, independent t-test,
hierarchical linear regression for predicting influence of each participants’ characteristics on oral examination time and care
time,

Results: In regression model, the higher the disability grade and the lower the degree of cooperation, the more oral
examination time increased, However possibility of communication was not significantly influenced. Also, the higher the
disability grade and the lower the degree of cooperation, the more oral care time increased. However possibility of
communication was not significantly influenced.

Conclusions: These results are expected to provide objective data for introduction and establishment of visiting dental care.
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1. Introduction
Noise is reported to cause a wide range of health problems. But, there are no studies investigating the association between
noise exposure and periodontitis. The aim of this study was to examine the relationship between occupational noise

exposure and periodontitis in a nationally representative sample of Korean workers,

2. Materials & Methods

This study used data from the 4th Korean National Health and Nutrition Examination Survey. The study sample included
8,927 workers aged 19 to 54 years. Noise exposure assessment was performed by using self-report questionnaires. The
dependent variable was periodontitis. Age, sex, perceived stress level, place of residence, income, education, health
behaviors (frequency of daily toothbrushing, binge drinking, smoking status, regular dental checkup), diabetes, obesity, and
white blood cell count were included as covariates. Logistic regression analyses estimated the association between noise

exposure and periodontitis after sequential adjustment

3. Results & Discussion
Compared with never-exposed individuals, participants exposed to occupational noise had an increased prevalence of

periodontitis. The association remained significant after full adjustment of covariates

4, Conclusion
The present study shows that there is an association between occupational noise exposure and periodontitis in a

representative sample of Korean workers.

5. References
Recio A, Linares C, Banegas JR, Diaz J. Road traffic noise effects on cardiovascular, respiratory, and metabolic health: an

integrative model of biological mechanisms. Environ Res 2016;146:359-370.
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1. Objectives

Two major diseases inducing tooth loss in the elderly adults were reported as dental caries and periodontitis. The aim
of this study was to analyze the factors related to tooth retention and tooth loss in a representative sample of Korean elderly
adults aged 55 years and more. The studied factors were the demographic socioeconomic status, oral health behaviors and

metabolic syndrome,

2. Methods

Total subjects comprised 3,386 individuals who were examined oral health status and answered the questionnaires on
demographic socio-economic status, oral health behaviors and metabolic syndrome of the Sixth Korean National Health and
Nutrition Examination Survey conducted from 2013 to 2015. The dependent variable was number of existing teeth with binary
status divided by median at each age. The demographic socio-economic factors included gender, educational level, parent's
educational levels, region of residence, household income and health insurance. The daily toothbrushing frequency and
smoking status were studied as factors of oral health behaviors. The metabolic syndrome is judged to be abnormal when
three or more signs among obesity, hypertension, diabetes, hypertriglyceridemia and low high-density-lipoprotein cholesterol
is present. The complex sample logistic regression analysis was conducted in a model adjusted for the variables of

demographic and socio-economic status, oral health behaviors and status of metabolic syndrome.

3. Results

The subjects of lower education level such as primary, middle and high school compared to university level were likely
to have less existing teeth. The subjects living in rural areas had less number of existing teeth compared to those in urban
areas The daily toothbrushing frequency was associated with number of existing teeth. The current smokers and past smokers
had less number of existing teeth compared to non-smokers. The subjects with metabolic syndrome had less existing teeth

compared to those without metabolic syndrome,

4, Conclusion
Interventions aiming to retain the more existing teeth in elderly adults should consider socioeconomic, demographic and

oral health behavioral factors and metabolic syndrome

5. References
Elani HW, Harper S, Thomson WM, Espinoza IL, Mejia GC, Ju X, Jamieson LM, Kawachi I, Kaufman JS. Social inequalities

in tooth loss: A multinational comparison. Community Dent Oral Epidemiol 2017;45:266-274,
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1. Introduction
The aim of this study was to confirmed the correlation between the objective chewing ability using the color-changeable
chewing gum and the subjective chewing ability using the questionnaire and to verify the validity of the objective chewing

ability evaluation using the chewing gum.

2, Methods

A total of 572 elderly aged over 65 were included from senior citizen centers in Daegu and Ganghaw-do. Color was
measured immediately after chewing the gum (70 x 20 x 1 mm®; 3.0 g Masticatory Performance Evaluating Gum XYLITOL,
Lotte, Tokyo, Japan) for 120 s. The chewed gum was flattened by two glass plates and measured at five points using a
colorimeter (Shade eye-NCC, SHOFU Co., Japan) positioned at the center and approximately 5 mm above, below, right, and
left of center. Subjective chewing ability was measured by using a questionnaire with a 5 point Likert scale. The collected

data were analyzed by the correlation analysis using SPSS 23.0 version,

3. Results
Results of correlation subjective and objective chewing ability were a strong correlation between the subjective and the

objective chewing ability(p<0.001).

4. Conclusions
These results provide a basis for objectively evaluating subjective discomfort during the mastication using the

color-changeable chewing gum.

5. References

1. Schimmel M, Christou P, Herrmann F, Mill er F. A two-colour chewing gum test for masticatory efficiency: development
of different assessment methods, J Oral Rehabil 2007;34(9):671-678.
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masticatory performance using color changeable chewing gum. J Med Dent Sci 2014;61(1):1-6.

99g}x]: Dong-Woon Kim Dept. of Preventive Dentistry, School of Dentistry, Kyungpook National University, 2177 Dalgubeol-daero, Jung-Gu,
Daegu, Korea, Tel: 82-53-660-6875, E-mail: afox3435@naver.com

99



P-45 EAE| bt HE (ZZyHsH 20D

Association between mastication ability, oral health related quality of life and cognitive

function using the structural equation modeling in the elderly

Seung—Geun Lee, Ic—Jun Chang, Hae—FEun Shin, Yun—Sook Jung,

Dong—Ik Lee, Keun—Bae Song, Youn—Hee Choi

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

Key words: Cognitive function, Elderly, Mastication ability, Oral health related quality of life, Structural equation modeling

1. Objectives
The aim of this study was to investigate the association between mastication ability, oral health related quality of life and

cognitive function in the elderly using the structural equation modeling.

2. Methods

A total of 308 subjects aged 65 and over who attended senior citizen center in Daegu city were collected with consent
for study. Korean version of mini-mental state examination (MMSE-K) was used to check the level of cognitive function.
Mastication ability was measured ability of food chewing, perceived masticatory function and relative occlusal forces on molar
teeth using T-scan m® system. All collected data were analyzed by x” test, t-test, one way ANOVA using SPSS version 23.0

for windows. The structural equation model statistical analysis was performed using the AMOS 22.0.

3. Results
There was a significant association between cognitive function and molar teeth force. Ability of food chewing score and
perceived masticatory function could affect oral health related quality of life (P)0.05). The higher the molar teeth force than

anterior teeth force was, the higher the cognitive function.

4, Conclusions
These results suggest that oral condition can affect molar teeth force and related with dementia, Active national based

policies to improve oral health condition such as masticatory function in the elderly should be needed.

5. References

1. Kim CS, Choi YK. Survey of adults perceptions of the association between chronic diseases and oral health. J Dent Hyg
Sci 2017;17:12-19
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1. Introduction

Korean government has implemented a nationwide registration system for the disabled since 1988. The number of the
disabled is increasing every year because of the revision of Welfare Law for the Disabled’ and the improved various policies
and social awareness. However, the oral health of the disabled is not as good as that of the non-disabled, due to physical
constraints and a lack of interest in oral health. In particular, severe disabled patients for dental treatment tend to be shunned
by private dental clinics.

The regional oral health centers for the disabled in Korea are currently 9 and other public dental clinics for the disabled
are operating in the form of Seoul dental hospital for the disabled, the oral health center for the schools for disabled youth
and the oral health care service in public health centers,

The purpose of this study was to survey the present status of the regional oral health centers for the disabled.

2. Materials and methods

2-1. Research object of study group

Face to face interviews with oral healthcare professionals in eight regional oral health centers and literature reviews were
conducted among eight regional oral health centers for the disabled during 2, July to 30, August 2017,

2-2. Statistical analysis

All the collected data were analyzed by the t-test using SPSS 23.0 version.

3. Results

It is necessary to establish more regional oral health centers for the disabled in area where the number of disabled person
as percentage of whole region population is high. Also, All the centers appeared a lack of professional manpower including
dentist, dental hygienist and anesthesiologist, equipment and facilities for the demands of patients and their guardians. It is

essential for the government to improve the support system to regional oral health centers for the disabled.

4. Conclusions

In this study, we examined the status of the disabled, the severe disabled patients for dental treatment and also surveyed
the present status of the regional oral health centers for the disabled.

This study can be used as a reference for the countermeasure to make a new policy and activate the accessibility of dental

care services in the public for the disabled.
5. References
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Introduction

Periodontitis is the most common chronic inflammatory disease caused by an interaction of a specific bacterial flora with
the host”. After stimulation by bacterial antigens, various reactive oxygen species (ROS) were produced by host's defense
mechanism, It has recently been discovered that there is a strong relationship among increased ROS, periodontitis
pathogenesis, and antioxidant supportZ), In this respect, nutrition may be of great importance since it has been implicated
in a number of inflammatory diseases and conditions, including periodontitis. Several reports demonstrated that a poor diet
is associated with a higher risk of periodontitiSS)_ In this study, the Food Frequency Questionnaire (FFQ) was used to evaluate
the intake of vitamins and other nutrients. Using data from a national sample of Korean elders, the aim of this study was
therefore to assess the association between various nutrient intake and periodontitis in a large representative sample of the

Korean population: the 2007-2010 and 2012 Korea National Health and Nutritional Examination Survey(KNHANES).

Material and method

Data were from the 2007-2010 and 2012 KNHANES, cross-sectional and nationwide surveys performed by the Korea
Centers for Disease Control and Prevention (KCDC). The survey was composed of a health interview survey, a nutrition
survey, and a health examination survey. Nutritional intake was analyzed using CAN-Pro 4.0(Korean Nutrition Society, Seoul,
Korea), Oral health examination was conducted by dentists and to assess periodontitis the WHO community periodontal
index was used in the survey4)_ Confounders in this study were total energy intake and major socio-demographic factors and
included survey year, age, income, education, occupation, marital status, and residence. Due to the significant interactions
between age and nutrients intake and between gender and nutrients, separated analyses according to age group (25-44 years
and 45-64 years) and gender were performed. Chi-square tests for categorical variables and t-tests for continuous variables
were used to assess the associations of periodontitis with confounders and mediators, The association between nutrients
intake and periodontitis was presented with frequency distribution and survey year and age-adjusted odd ratios(OR) of
periodontitis according to age groups. Series of multiple logistic regression analysis were used to estimate the adjusted odds

ratio of periodontitis after adjusting for mediator variables by gender.

Result

Lower intakes of phosphorus (OR=1.86), calcium (OR=1.25), and protein (OR=1.52) were associated with periodontitis
among males and lower intakes of vitamin-A (OR=132), -B1 (OR=1.21), -B2(OR=1.24), C (OR=1.21), iron (OR=1.25),
phosphorus (OR=1.33), and protein(OR=1.27) showed significant relationship with periodontitis among females. In a
socio-demographic factor, somatic problem, and health behavior-adjusted model, lower phosphorus (OR=2.68) and protein
intakes (OR=1.68) in younger males and lower vitamin A intake (OR=137) in middle-aged females were significantly

associated with periodontitis,
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Discussion

This study has utilised the FFQ to estimate daily nutrient intake in a representative Korean sample to determine the
association between nutrient intakes with presence of periodontitis in survey year-, age-, and total energy intake-adjusted
model, We found that, in their daily diets, those who ingested lower quantities of nutrients (calcium in males, vitamin-A,
-B1, -B2, -C, and iron in females, phosphorus and protein in both genders) associated with having periodontitis. Gender
differences have been reported for dietary intakes and eating behaviours”. In our gender stratified analyses, women had no
significant association of nutrients with periodontitis except vitamin A in 45-64 years group. Moreover, younger man with
low nutrient intake of phosphorus and protein showed strong association with periodontitis, suggesting that periodontal bone
health might be vulnerable to the low intake of phosphorus and protein among younger population. This association
modestly attenuated with further adjustment of socio-economic status (education, occupation, income, marital status, and

residence) but remain statistically significant.

Conclusion
We demonstrated a significant association between periodontitis and nutrients, To avoid an insufficient nutrient supply for

a patient with periodontal disease, the patient’s choice of foods should be closely monitored.
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o|Q]o]] ARMA|gY 2] AL WE effect modificationS EF215H7| ¢3l A5 A Ao E A5 A3} o 72 51T Model
20 A= Model 10 A, 48, AFAS, B84, &9, 7178, 94 7072 77 s BASl 2E $A 24

L R3445 o]gsto] BAsIon, Fo58Es a=0.052 HAAIIAT)

l‘
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3. A+ A ¢ %

Model 194 23 A& A 450 w2 AA|AH 0] &2 217} 13.7%, 26.1%, 33.1%, 42. 0% A% 2o v|#|5te] S715t92
™, o= FHFES BT model 2014 FURL FFE UEFHTH(Table 1). By A3 &, B 25 AF HeholA 2A|YT
o]-g w0l F7FI e Hat 9.600 F7HEE Btk o 7S 1009 ofsh ekl 75%E 7P AA| F7FsEAL, 3009
A o]AF-5008HY o]3} HrkollA 10.3%E 74 =2 Z7He-S Rtk Model 204 % uE7EA & 1008HY n]wke] 25 Zcho) 4]
6.8%2 Z71go] 7P W),

Table 1. The difference of proportion who has received scaling for last 1 year according to household income level and policy
implementation

“Model 1 (crude) “"Model 2 (adjusted)

Monthly household  Pre-policy %  Post-policy % Pre-policy %  Post-policy %

Difference % Difference %

income (10,000 KRW) (s.d) (s.d) (s.d) (s.d)

{100 137 (0.1 21.1 (0.1 7.5 243 (0.1) 31.1 (0.1) 6.8
100< <300 26.1 (0.1 36.2 (0.1 10.1 279 (0.1 37.2 (0.1) 9.3
300< <500 33.1 (0.1) 434 (0.1) 10.3 315 (0.1) 40.8 (0.1 9.3
500< 42.0 (0.2) 513 (0.2) 9.3 38.1 (0.2) 46.6 (0.2) 85

“Model 1 was adjusted for household income level, policy implementation, and interaction between the two variables.

“"Model 2 was additionally adjusted for age, sex, residential area, education level, smoking, comorbidties, and subjective
oral health at Model 1,

B A7 A0S Bl HEUE AWH AW 0§ $ES FTHIHOL F/FE £ESF TE Ho|F Holn] B
52 Al WA Aol SISt B B AL AAIA XY AREASE o A 150 AYWFS vHE 5
917] whizoll behavioral approach TOEE TAAY BHES Solt] vinldt G Jhn, 0dle] BHFE oA &
et

4, Conclusions

oA AR50 BFo] Foi= ARHEQl ogol8-S TV, AFASE B85S A7l de SHAE Uekil
o A7eEE T vEo] ARAIS B S E017] Y84l T behavioral approachit
AAARAE EHE Aol HsloF & Aot

S
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o
O
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o
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o
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>
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AZA7E AR 3,866 AleIet 23,7028 0] A4S BAle] Bt
AREA S B3 SARPGTAROMIDY Bl W4E AR F, 2 W 1] ThERAS Telste] H3H0E 87

A
09, BolE AR o, AMATHNN ok, FHA TR, AT AR o
[

A = i
= 1= e ) e )
19 944 ZHAA S5, ol TAMEEEE BF 27 AHET AEHSES SYNS, DMFTE $5U5E 9 o
AL 153 5, o]F 7IRke R ZF AR oS DMFT #ha =&si3ich o, &9 A532 022 A2t BE 4

B2 IBM SPSS statistics H7A 232 ]85} Th.

7| A8t5 (machine learning)& F%F DMFT H|&¢ks =&3t7] 9fsto], 22w ¢1of ufo]fd(Phython), HoJEE4] 7|4
i (pandas) 2 Q1FA| 5&M Al gholB e el o] ZlH (scikit-learn) ] HEZH| A E (random forest regressor) YE| &S
28 olict. Training dataset® 23,702%9] ARG o §51900, R AR A AFEH BE HFASS feature, F4
M50l DMFTE label 2 Hgstol, WAleld nelZe SRt 2 el feature FHEWOR FHT test dataset o1
o rmelse] AaG0AA 2 S RS A% DMFT g =2 (predicshai

S oA S Y T A E R ds Fol olS5E DMFT g2 g el2 Helste], 7|9 DMFTeRS] dX| o7& Felsigle
™, Z} 2do] Yeeg Blaskint

3. d7A% 9 u%

AA) DMFT 34} 7 wele] o DMFT gre] B3l 17} 29t o vee] Ages e R2E 01192
UEhton, 11.9%2] HShes Uehls tiEs)7] 623k AR DMFT g7te] 814 A1 04047 BRIE|qh of o3 ghe
NASEEE ool Bed A3, JAsere] AshEl 243%% /s,
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A7) DMFT gh2} 5|71 4w elat 7| Asimee] ol DMIT ge QAL 232} 15.2%, 27.6%2 Uehov, o] 54
7| AR o] thEdl A ndEt Fete Tt 180 w52 & o AUtk AA DMFT gt o3l @A ) 7] A k52 d o]
A& DMFT gt9] Zfol(meantSD)+= ZF7} 1.83+1.64, 1.5311.692 7|AskgA9] dl& gho] FAIH 2 F25HA] ZATHP<0.001).

T3] AaA o] o &3 DMFT=02] 42} 7Hsd (RIS %) 64.9%%1H] §ial, 7| Al o] o535 DMFT=02] A&7}t
4L 90.8%FE A UEhew, ZAEA Y] B DMFT 9S4k ths3l AR il o o&atkct Je7bsAd-S =4 Uet
SHGE 2).

H JRo|A =t iA gl ol=Zkat A1 v wE 93| training dataset®] label (DMFT)ZES A| A% AR S test dataset
° 2 a3t kAl HAIH Y ElgE H7t WHES train-test split, = 221U 7](cross vaildation) & ARMESH), wl2hA]

l

2 AFEES AL AFE Sl AARQ wAled BEE HrHE a3 ofelnt.
A1 DMFT 7k} T 8|78 e} 71A|shesmele] o DMFT 2.8 Q7Aoo DMET gke] 44| DMFT
7‘ F3E. frequency (%) q-_,] AL %

D_é/l g IEZLZIZI Regression model Madnrrrlleoc;:mmg dl& DMFT %t Regression model learlgl/liifghlrr;i) el
0 10140 (42.8) 1255 (5.2) 2807 (11.8) 0 64.9 90.8
1 2932 (12.4) 4925 (20.8) 6134 (25.9) 1 14.9 220
2 2773 (11.7) 9612 (40.6) 6676 (28.2) 2 12.7 16.8
3 1764 (7.4) 7008 (29.6) 4655 (19.0) 3 9.3 125
4 2963 (12.5) 899 (3.8) 2374 (10) 4 20.8 27.7
5 866 (3.7) 3 (0 555 (2.3) 5 0.0 18,6
6 798 (3.4) 296 (1.2) 6 31.1
7 381 (1.0) 97 (0.4) 7 289
8 384 (1.6) 53 (0.2) 8 52.8
9 185 (0.8) 19 (0.1 9 68.4
10 135 (0.6) 14 (0.1 10 78.6
11 98 (0.4) 6 (0) 11 100.0
12 94 (0.4) 7 (0) 12 71.4
13 66 (0.3) 5 (0) 13 80.0
14 54 (0.2) 1 (0) 14 100.0
15 25 (0.1) 2 (0) 15 100.0
16 34 (0.1) 10 16 100.0
17 4 (0)
18 1 (0)
19 4 (0)
20 10

A 23702 (100) 23702 (100) 23702 (100)

4, é%
2 A efube prhofstiopol A ulhlo|E R (EE 2015 oF5 AR AL AR S B83tel, 124] ob5o] $4]

AUATANDNI) 2502 /0] do) TEAe BT ATLRL EAsol AN AT E] o 533
28 J’E}ME} wetA ¢ %xlz o JJukt 7 AR S Al Ex Hue] SAPITASE dSdti, 4] nABUEES

7]

O

2 % 9)
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2. A7 9 3

Aol FHojAt= o= AR (Purposive sampling)2 o]-838to] AR, 2T -2 AT}, A TPAE, w42
TFE3EE, 2AXHHES 53 =% A=2E AHANTranscription)d}o], Computer-Aided Qualitative Data Analysis Software
(CAQDAS)Z AFgsto] SN BN 7S AGekict. okel, ARUAIA Skt Balel oo gt
Skl fARSE 2219 JidEs HEEh skl

3. 4+2% ¢4 »%

Aot YA ARES HRFGAT, ABVYAL ZHLEL PPk A A vleishe 714t geg grshi,
B4 EAUTE AU AR, chelah FEA AAG ol G b S PEslelch, ZAA AshE 2Gslel £
ARUALH St A7lols, ehelolsl, Atale] ofsl, ‘Qzkae el ofsl, BAte] ofs, B, ‘el ‘I, WL, HY
2 and, AR, W, Holeks QA1 G nhe A, AR, B, THE, AL, ARARE DS, S, B

S7IOT, A mA Aot AP EALY] AruAlelA AR s JFE vAE Rle2e AT M, AT
AR AL - gAe] gro) A A o] AIAY, A|TpefAre] B, fo] 2], A3} Q=7 AIAE vl EEE .
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AT} IA ] QlulQHE]| F3ES u|x|= Q9]
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AReAE 20189 89 3095H 99 2097 A& - 7] - A - Azl - A4 AGell ERske ABAR T HelFEste
A717194 e ol8ste] AAstdltt. & A7]= Coheno] AR 7]&efl w2} G*power version 3.1.9 programZ: ©]-85
o] 3|Alel Hagh Fa719] anar] 0.15, FAE 095, fol4E 0.05, ASHUR(YTE B4 9 A7 B4, gAA,
A Ao, AR, A UE)E 13702 feteidle o, it F7] Q19 1797013001, EERE 3ste] 210 <
AR ohgla, HF FHdVIAE 202901, =T AR 54 3 AR SA 087, AIWAA 11E”, A
Aolg 27, A 30%, YUHHE 158302 sk A A A= 4k o =45 2 Ao Ao s 3
Sl ABSISLR, AR ASIAE Anhurrt AWK ok ol AT APEAE 2 o7 Hao] Bl 4slel SIS
842 Dempsiero] A|keh 75 710] 10| Wiekth £78 ALGSISAT, UTUEL Wst Ao £ ALt A
A, &Y GAGE ST SPIEE 58 A= Asle T94 U 19 299 S0 sk, e
B oA, AL AR S A eI 2 Aol 50 S47ke 04 SAS A
ek 19, %0 402 SRR, W) ees AR Aobidol e AL elulwich A Cronbachs @ &
0.821, AEZ] zJol7id Cronbach’s @ = 0.880, A4 Cronbach’s o &= 0.925, YTLHE  Cronbach’s ¢ &= 0.8910]%]t}.

H AF=+= IMB SPSS/WIN 200 ZE2IHE 0] 851911, o4 ¢ =0.0582 Attt d-tthidAte] gurd &
o T oA A, AR Aol A, A&, UTUUES T-%, YL AATAL, LA B - Hpy
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1, BAH O folak Zol7t QIAITHp0.05). AHRAS Aol S u, mEY W, stelo] e uf, Fawsk ghe uf A vhend
3, YHEL Aol &2 u, nEe o B4 tehton, BAH0R felg o]zt AUTKP0.05).

3) ATTharAe] AR Exe] whE oA Welge] SR u, Aol ¥ w, ihgle] ¥ wl, Aol U uf 1A
e, A Aol Aetel S o, AR H A o, AR USRS} A deont, SAOR o Aol
UASHp(0.05). AHEAS Aol e u, Bpglol &2 W, A7 UL W, AR WHEI L v A Uekgton], el
Er eol 8 o), Aslo] £2 @, ATl UL o, AR VRS $E 0 A Uelson], FAHSE FIT Aot

AATHPL0.05).

4) A, ARA Ao, AL, AutIHERRS] A= A ] (=0.340), HEE ZoE (=0.694), A&
(1=0.794)& HTAHEL} 3205 A () o] JHHAE vetiich. AUAA = A2 Aobd (=0.358), AH&/3(1=0.312)3F {25
o] AAE et AEA Aot A4 (=0.703) = F-oJgt o] AuIAE Ut

5) | ZQPPALS] QI IHE O o5t Fake & HHMSES A& (1=4.274, p=0.001), 74 Zob7ld (t=10.375, p=0.001)
o] JuHE] H(+)A FFS FUch XTBAL] AU E] FE v|A]= 22l A& (6=0.251), FE2] ZopPid (8
=0.598) =0|91L, 7MY P F= Al HArZ] Aoppdolqlen, myge] A 66.5%°] 3t

J

4, AE

A TAYALS] A A] 2 AR Ko g, A4, AT IHES WA Bl e AL=E YE A, 7P 9 =
8202 AEA Aopfd o R Yetdtt mets] AdHHEES £ 7 2 2Z 9] ks FXA717] Yelli= AR T dA
Al AEYHE, HEAQ Zopd 9 84S w77 st Z2 WS
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At A3} /ool REHs ATABAL 44782 IO R 20184 8Y 18URE 8Y 23U 7] 281] HERAF A|AHS

2 & ATPA AFUEE Sl vjzsto] AlmE 4 shlth. A2Ao] e 9t =
2, A9, o, 78R, F0E qEEEeR) 65, A8 2289, ALAYA 1429, 27 87%, o)A
SR OE 47302 F S0wRe s T &2 Aol AR S =T Cronbach” s o FH JELF 0.871,
14 0.804, 2% 0.887, o]A % 0872, FHAF % 0.8380]%it}.

) TAYALL] o] mls 2]9)(B =-.140, p{.01)7} R ATAE(R =274, p 00T} 2 (B =453, p.001)0] H&E
F7Ftat. 34T BARARIAH(VIF) = 1.181-4.0912 105 {A| got 3449 #Al= e 2oz ERI=EL, 3
HAEA mHYPo] §-oJA(F=68.312, p{.001)°] HZEQTE REAHL 43 50 cHTable 1).

A2 AU Y w= JTAF(B =125, pL0DT}F 2B =592, p.001)°] =5 F716t= A SR UEsth(Table
2). IAEA AT FAARIAHVIP) = 1.164-4.0912 105 9A] gof t5354749] ZAl= gle Ae= SIEHL, AR &2
Ol o4 (F=59.128, p<.o01)°o] HFE U}, 2P HHHL 44.6%3Ich

Table 1. Influencing factors of turnover intention (N=447)
Turnover intention

B SE B8 t P VIF

(constant) 763 382 1.999 046
Age(y) -011 012 -.056 -.847 397 3.471
Career(y) .001 016 006 089 929 4.091
Position -154 049 -.140 -3.122 .002# 1.564
Role Conflict 458 065 274 7.048 000 1.181
Burnout 544 047 453 11.472 000™** 1.222

R°=0.436, adjusted R*=0.430, F=68.312, p{.001
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Table 2. Influencing factors of career change intention (N=447)
Career change intention

B SE B t p VIF

(constant) 832 434 1.919 .056
Age(y) -.005 012 -.027 - 412 680 3471
Career(y) -.006 015 -.027 -371 711 4.091
Position -.006 048 -.006 -133 894 1.564
Role Conflict 203 066 125 3.075 .002# 1312
professional -0%6 070 -031 -809 419 1164

identity

Burnout 690 048 .592 14.292 .000*** 1.363

R’=0.446, adjusted R*=0.439, F=59.128, p{.001

**p <.01’ ***p {001

4. 2&

AP AT 2712 o2 gl o] G vAE v SR WU ARlskn. AP EARe] 017
I FHEEE w] el Ao et 2308 W] S1RE mgo] glojof i A AxF XpeiAre] o] 4 d%
aQlof| gk 7+ ArF Bas Ao gzt
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Job status of oral care professionals at dental clinic for persons with special needs
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Eun—Kyong Kimz, Keun—Bae Songl, Youn—Hee Choi'

1Depeurtment of Preventive Dentistry, School of Dentistry, Kyungpook National University, Daegu, Korea,
*Department of Dental Hygiene, College of Science and Technology, Kyungpook National University, Sangju-si,
Gyeongsangbuk-do, Korea

Key words: Oral health center, Dental hygienist, Dentist, Job satistaction, Job status, Disabled

1. Objectives
The purpose of this study was to investigate job status of the oral care professionals who had been working at dental
clinic center for persons with special needs. We expect that the oral care professionals will be able to provide the quality

of dental services and the activation of dental clinic center for persons with special needs by analyzing the job satisfaction,

2, Methods

2-1. Research object of study group

A questionnaire survey was conducted on 73 dentists and dental hygienists working at seven regional oral health center
for the disabled and the dental hospitals for disabled in Seoul. Questionnaire was consisted with seven questions, and made
of two sub-scales such as job satisfaction (4 questions) and satisfaction with wage & welfare (3 questions). Internal
consistency of questionnaire items was 0.80 as the Chronbach’s alpha.

2-2. Statistical analysis

All collected data were analyzed with t-test, multiple regression using SPSS (version 23.0).

3. Results
Dental hygienists were more satisfied with profession than dentists. 40s were more satisfied than the 30s, and those with
less than 5 years of work experience had more satisfaction than those with 5 years or more, The center’s full time staffs

were more satisfied than who hold part time staffs (P)0.05).

4, Conclusions

Centers lacking dedicated staffs are suffering from excessive workload due to the large number of patients to be treated,
resulting in low satisfaction. Although it is difficult to say that all of the opinion of the oral care professionals at the dental
clinic center for persons with special needs, it is also recommended to improve the system of welfare system that related
institutions can concentrate on oral care for the specialization of the workforce. In addition, there is a need for a systematic

analysis of oral care professionals and customized support for each center.
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Table 1, Criteria used for visual-tactile and radiographic scoring

Visual score with modified ICDAS criteria Radiographic score with ICCMS criteria

(V-Vo) (fy- 1)

V, = Sound R, = No radiolucency

Vi = White or brown spot R, = Radiolucency in the outer 1/2 of the enamel

V, = Localized enamel breakdown R, = Radiolucency in the inner 1/2 of the enamel = EDJ

V3 = Underlying dark shadow or colour change R, = Radiolucency limited to the outer 1/3 of the dentine

V, = Clinically cavitated, dentine exposed R, = Radiolucency reaching the middle 1/3 of the dentine
R, = Radiolucency reaching the inner 1/3 of the dentine
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(Table 2). 53] AJobd 94529 7|0] Hl= R0 RyAololA AF, AR B SAA fro)/do] yehedtt. Adobd 945 ek
el AF (0.860), AR (0.902) oA AIR-52 (0.736)°] B3} 32 AUROCE HATHTable 3). R, W2 945 o]
Ae Adidez 3L gl s YeERITHAF =0.665, AR=0.686).
Table 2. QLF scoring, and visual scoring related to radiographic scoring
QLF parameters (meants.d.) Visual-tactile scoring

Radiographic scoring AF AR |14 |21 V; Vs Vi

1y 110 88 £ 50" 45 +10.1° 87 19 1 2 1

g 41 94+55"° 59+ 118" 35 4 2 0 0

i 72 102 £50° 92+ 122° 60 2 1 8 1

1y 31 153 £ 60" 265 + 164" 19 0 0 10 2

R, 22 200 £ 64° 419 £ 16.0° 7 0 0 11 4

Ry 4 209 £ 7.6° 383 * 13.0° 0 0 1 2

Table 3. Sensitivity, specificity, and AUROC to detect dentinal threshold (R,/FR;)

AF AR Visual score
Cut-off -12.4 233 Vo/ Vs
Sensitivity 0.825 0.842 0.526
Specificity 0.816 0.879 0.946
AUROC (95% C.L) 0.860 (0.808-0.913) 0.902 (0.851-0.953) 0.736 (0.652-0.821)

AUROC, area under the receiver operating characteristic curve; CI., confidence interval.

HoFSAZE AL 243} vBRe| thAbr o) Bolbt SEAolwA A%zel ot QUF 7|4 FEAL 44
3} Ul ARRS Fo) MakE olgslo] B 4 glou], £ AL AF, AR T WS RECIA S5E A e

4., Conclusions
A-H 219 &x]o] o] QLF 7]&2 HAMAARS 7|2 02 AZ-E319) v]g =2 efd =5 YeR It QLF A9l 33
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