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Abstract

Objectives: This study was conducted to reveal the biological basis of dental plaque and
preschool children’s dental health status through repetitive and continuous toothbrushing
instruction to preschool children, using quantitative criteria, and to emphasize the importance
of the role of an oral health manager for the prevention of dental caries. Methods: After IRB
approval, toothbrushing instruction and oral microbial specimen collection were conducted
with children of preschool age at the Daycare Center attached to D. University, Busan.
Specimens from 27 children were characterized by analysis with real-time multi-chain
enzymatic polymerization reaction technique at an agency specializing in genetic analysis.
Results: In a survey of the children’s dental health behaviors, 48.1% responded that the
toothbrushing time is 91 to 150 seconds; 66.7% responded that the frequency of toothbrushing
is more than three times per day; 81.5% stated that they performed tongue brushing; and
81.5% brushed their teeth. Regarding levels of dental cariogenic bacteria, after children received
continuous toothbrushing instruction, there were reductions in both Streptococcus mutans and
Streptococcus sobrinus. Regarding toothbrushing time, the time increased in relation to the
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presence of instruction. Regarding Quigley Hein Index, the index decreased in the early and middle
periods upon addition of instruction, then increased in the middle and later periods. Conclusions:
Through persistent and repetitive toothbrushing instruction, healthy behavior can be positively
established in children of preschool age; it is necessary to prepare institutional measures so
opportunities for dental health education can be consistently provided and maintained. In the future,
it will be necessary to conduct a follow-up study to verify the factors affecting toothbrushing time
and volume of oral pathogens.

Key Words: Dental caries, Oral hygiene, Oral microbiology, Preschool children,
Toothbrushing
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| Preschooler’s oral health behavior |

v
Early period(Base)

Measurement of tooth brushing time
Dental plaque inspection (QHI)
Investigation of bacteria caused dental caries (RT-PCR)

v
Middle period(5 month)

Measurement of tooth brushing time
Dental plaque inspection (QHI)
Investigation of bacteria caused dental caries (RT-PCR)

Intervention
== | Regular tooth brushin
g education

v
Last period(11 month)

Measurement of tooth brushing time
Dental plaque inspection (QHI) —
Investigation of bacteria caused dental caries (RT-PCR)

Final goal of this study

4 Induction of change in oral management behavior
4 Down-regulation of bacterium caused dental caries

Fig. 1. Study model
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AR} AR | ol Bl & ARS-SH w7z -20°CollA] Bgstlct.

5) T2l &A% HS- 71H (Multiplex Real-time PCR)
NEXprep™ Cell/Tissue Genomic DNA kitE ©]-85}0] A|2Ae] 2| Alof| w2} genomic DNAE &
Sk

+ Functional gene (htrA, gtf, lacL) 2.2 F& Spec1ﬁc primer& Zﬂ?ib}@]
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& 2135lo] uhgo] AR eke 3Z(FAM, Cys, HEX)S ATENSIR T, 7} HhSof| A BA o 55 %3
ZS 2o panel 2 <Table 2>2} Zo] 7AI5I LY,

Real-time PCR #F-3-891-& %3} total DNA 2 ulZ- 22+ primer set 10pmol, probe®t &894 1
unit Hot-start Tag DNA polymerase (GeneAll, Korea)S &%}5to] & 20 pl7} === #|=35130ck 9%
well of] 25+ & ABI 7500 Fast Real-Time PCR System(Applied Biosystems, Life Technologies, Carls-
bad, CA, USA)Z o|-&-5}o] At Alagat3ict. o] w) ARg-3treal-ime PCRO| 2712 % R3¢
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dard curve)ol] 2JaliA A& Alt7F S AT 2 =2olM e g7t 2 A5 1 }71] Fedsto
zfol & Hlwsl7] golote s A= G 22K ZEo = AA[SIiT

6) ==

et p
FH r
HN
i
g

Table 1. Qugley-Hein Index criteria

Scores Criteria

No plaque

Isolated areas of plaque at gingival margin

Thin band in plaque at gingival margin(=1mm)

Plaque covering up to 1/3 of the tooth surface

Plaque covering between 1/3 and 2/3 of the tooth surface
plaque covering =2/3 of the tooth surface

a b~ w N = o
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Y HE o]-85}o] ngd copy are AFESII L, real-time PCR 2410l A] A&FE 913t £F 2412 genomic
DNAE- 10714 10° copies 7F4] 1082 5]Afsto] EFE41S THE=T template DNAZ ARS-SHITH
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SFATH<Fig. 2>,

7) A=A

£ A7) k5 BAE gJal SPSS(ver. 23.0 for windows, Chicago, IL. USA) SAIZ 2 13HS ARES
Rom, Fo)4E2 0.052 FAA 78S AT, SAREA ol ARSE W EP%LL 2t
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AFEA (One-way ANOVA)E A A5

2) Al AEA wgof k2 21&2 A7H QHIC] ¥ishs A& HHE=7 HAREA (Repeated mea-
sure ANOVA)S 4] ]OP@E}

(3) Al A&H wgo] mhE obge] x|ok-AlH Zhagihe YURRF YHESA EAHEA (Repeated

measure ANOVA)S A5

Table 2. Dental caries strain
Target strain

Streptococcus mutans KCTC 3065
Streptococcus sobrinus KCTC 3308
Latobacillus acidophilus KCTC 3140
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Fig. 2. Standard curve
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HI- B0 & ZARGIY oM A&7t A SE74
7] %0] 2271(81.5%), 7HA 7+ 37(11.1%), A1%10] 171(3.7%)<> 2.2 <Table 3>t ZFo] Lehgth

2) obs2] A Bl g X|ok-Alet, S AIRE QHI

AL AED w8 AR ARollA] ofse] 371733 5ol WhE X|oke-Al+t, QHIE A5 2t 37
02 {olgt 2ol = iUt <Table 4>.

5371(196.3%)% 2771(100%) 2. & 74 wokom &zt

Table 3. Oral health behavior of preschool children

Variable Division N(%)
Amount of toothpaste Head of brush 1/2 14(51.9)
Head of brush 1/3 13(48.1)
Toothbrushing time 30 secs - 90 secs 8(29.6)
91 secs - 150 secs 13(48.1)
more than 180 secs 6(22.2)
Frequency of toothbrushing per 1 day ~2times 9(33.3)
more than 3 times 18(66.7)
Tongue brushing Yes 22(81.5)
No 5(18.5)
Toothbrushing method Rolling method 5(18.5)
) Do at randomly 22(81.5)
Toothbrushing moment After meal 27(100.0)
Before meal 1(3.7)
After refreshment 3(11.1)
Before sleeping 22(81.5)
Total 27(100.0)
* Multiple response

Table 4. Dental caries-related bacteria distribution, toothbrushing time, QHI according to preschooler’s oral health behavior
Unit: Mean®=SD

Variable Division N Smutans® p** Lactobacilli* p** Ssobrinus® p** QHI* p*
Amount oftooth- Headofbrush1/2 14 26.65£15.32 0.843 13.26%£18.61. 0.513 1.92+£7.17 0.256 1.97£0.80 0.355
paste Head of brush 1/3 13 25.361+18.15 8.72+16.77 6.56112.52 1.7040.72

30 secs - 90 secs 8 31.26+13.57 0.133 5.14+14.56 0.507 10.89+15.06 0.072 1.57%£0.57 0.501
Toothbrushing time91 secs-150secs 13 28.161+16.77 14.57£19.38 1.924+6.93 1.931+0.81

more than 180secs 6 14.431+15.91 11.39+17.79 - 2.01£0.89
Frequency of tooth- ~2 times 9 2295+18.07 0.502 8.55+16.97 0.607 11.36+£15.59 0.292 2.02+0.92 0.405
brushing per 1day more than 3times 18 27.56+15.86 12.34+8.19 2.761+8.55 1.7610.68
Tongue brushing Yes 22 27.03+5.86 0.515 11.88+18.00 0.628 3.42+9.28 0.301 1.3040.53 0.210

No 5 21.60%20.07 7.54116.86 9.99417.30 1.70£0.96
Toothbrushing Rolling method 5 29.67£17.08 0.593 14.27+£19.98 0.661 13.73+15.99 0.255 2.40£0.63 0.072
method Do at randomly 22 25.20+16.57 10.35+17.40 2.48+8.25 1.714+0.74
*Value of base line

**by one-way ANOVA and t-test within the same column
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Table 5. Change of preschooler’s toothbrushing time and QHI according to continuos tooth-
brushing education Unit: Mean=+SD*

Division Base line Medium Last F p**
Toothbrushing time 92.74+46.27 148.44+66.26 207.931+92.75 18.164 0.001
I | |
p=0.001 p=0.007
L |
p=0.001
QHI 1.84+0.77 1.69+1.05 1.87+0.70 A4 0.664
I | | |
p=0.427 p=0.441
L |
p=0.910
* Base line- start of education, Medium- start ~5 months of education, Last-termination of education
**by repeated measures ANOVA

= - N N

(=] (44 [=) a

o o o o
L L

Tooth brushing time(sec)

(5.
o
L

[=)

Base line Medium Last
Period of continuos toothbrushing education

Fig. 3. Change of toothbrushing time of preschool children according to continuos toothbrush-
ing education

1.9
1.85
1.8

1.75

Value of QHI

1.7

1.65

16 - ; .
Base line Medium Last

Period of continuos toothbrushing education

Fig. 4. Change of QHI of preschool children according to continuos toothbrushing education
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2) A& A& wso] whE ob 5] x|oke-AltE A a Tt

& A &4 WKl W X|oleAlTE i]% B9 A3} Streptococcus mutansd-F-= W-S-A12F
(M=26.03), 1-5571€ (M=2.60), 25117Hd(M=31.15)°l] 3lojA] X|o}-e-Alto] BAH O FoloiA| 7+

£ 7370 HRIth(F=40.802, p=0.001). A 7+ H]w2Ash Aat &4 wS AR E O was57heY
.001)0l] 2|oFe-Algto] FolotA| S71E 7B Bl om, WS 117H (p=0.215)0l X|ok-e-Alato] 4
H A4S HA o -Fofet 2ol & Kol eoitt. wssred ot w5117 (p=0.001)0] X|oke-Alato]
o5t Zad Zeo] ¥EEILh Latobacillus acidophilusoll Al 2-8-AIZHM=11.08), L8571
(M=0), 2S11I7HEM=5.57)0l UojA] Z|ok-Alto] BAKHCR FolstA| Z7HE 7ol ERlck
(F=6.442, p=0.003) [1]. A1 tS H] w2 A5t Aot X &4 wSAAE o w8570 (p=0.003), 2511711
(p=0.098)0ll X|oFe-Alto] ZS7He 77k HAlth wS57/1H Bt w8 11719 (p=0.043)°]] 2|o}-Al#o]
FolsHA s S Bt Streptococcus sobrinusd-F-= 1-8-A12HM=4.15), 255712 (M=15.64),
WE117HE (M=60.06)01] Q1014 2|o}-9-Alfo] FAZ 0 & FolalA AL o] HRITHF=13.748,
| 2ARE Ak &2 WA A o w5709 (p=0.001), 1117112 (p=0.001)
of| x|o}-Alto] Zashe 7ol Bolth w5/ H et wS1171€ (p=0.001)0l X|[o}-Alto] f-2lst
Al s A4S BAH <Table 6, Fig. 5>.
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e
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Table 6. Dental cariogenic microorganism decrease effectiveness of prechool children accord-

ing to continuos toothbrushing education. Unit: Mean+SD*
Division Base line Medium Last F p*
S.mutans 26.031+3.16 2.60+11.80 31.154+2.18 40.802 0.001
I || |
p=0.001 p=0.001
L
p=0.215
Lactobacilli 11.08+3.38 - 5.57+2.62 6.442 0.003
I | | |
p=0.003 p=0.043
I
p=0.098
S.sobrunus 4.15£1.96 13.05+3.35 23.321+3.51 13.748 0.001
| | |
p=0.011 p=0.021
p=0.001
Total microoganisms ~ 41.261+5.04 15.64+3.45 60.0615.90 29.160 0.001
| | |
p=0.001 p=0.001
p=0.002

* Base line- start of education, Medium- start ~5 months of education, Last-termination of education
**by repeated measures ANOVA
: As the amount of template(Dental cariogenic microorganisms) decreases, the Ct value gradually

increases.

https://doi.org/10.13065/jksdh.20180071



SRLE - ZE= - 0|21 9 / 0|FS} ob59 AEH uK0|| W2 XOAYQIR 240 F2e| WA Hot - 839

== S.mutans =W Lactobacilli S.sobrunus = Total microoganisms

70 -
T 60 -
S50
© 4
E40
w 30 -
(
£20 -
810 -
0

Base line Medium Last
Period of continuos toothbrushing education

Fig. 5. Dental cariogenic microorganism decrease effectiveness of prechool children according to
continuos toothbrushing education
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