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ABSTRACT

Objectives: The aim of this study was to provide empirical evidence for establishing systematic oral health policies for young
children by evaluating the effects of a three-year oral health education program conducted through a public-private-academic
partnership. Methods: Children aged 3-5 years from 10 kindergartens in Seoul participated in this study. Interventions, including
professional visiting education and xylitol provision, were conducted every six months over three years. A total of 2,034 parental
surveys (741 in 2023, 733 in 2024, and 560 in 2025) were analyzed using SPSS 26.0 with chi-square tests and one-way ANOVA with
Scheffé post hoc tests. Results: Preventive dental visits significantly increased from 43.7% to 51.4% (p = 0.013), whereas visits
for caries treatment decreased from 23.2% to 15.7% (p = 0.004). The mean daily tooth brushing frequency increased from 2.59
to 2.73 (p < 0.001). Specifically, post-lunch brushing improved from 73.8% to 84.5% (p < 0.001), and brushing before breakfast
increased from 14.0% to 19.3% (p = 0.040). Conversely, brushing before dinner decreased (p = 0.032), indicating a shift toward
more effective preventive timing for oral hygiene habits. Conclusions: Continuous three-year interventions effectively promoted
preventive oral health behaviors among preschool children. These findings support the development of sustainable, prevention-
centered oral health policies and improved national management systems for children.
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Flipped Learning Song and Rhythm Song and Rhythm
Video Viewing Video Viewing Video Viewing
l l l Continuous
Child Oral Health Child Oral Health Child Oral Health | Daily Xylitol Intake
Education Education Education (2023-2025)
(Using Magnetic Media), (Using Board Storybooks), (Using PowerPoint),
Worksheet Activities Worksheet Activities Worksheet Activities

l l l

‘ Sending Notices to Households ‘

6 Months

Advanced Child Oral Health Education

Child Oral Health Child Oral Health Child Oral Health
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Activities Activities Activities

Fig. 1. Oral health education curriculum for ages 3,4, &5
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I mfefslr] ffef Rl gAlS AAISHA om, fote] X3 BE 54, A7|H A1E4 A8 5 HFy AR A X Aol ﬁlr%%}ﬂ
2Jal w22 (Chi-square test)& AAISFATE 317H2023d-2025\d) ARt} S5 wet ig52 = S5 HlEo] e S 7ML &
¥l ZasheA] AEsH] Sleh A3 of AF 2 7holAlE 747 (Linear-by-linear association test)& 712 Al&jato] A2 A
(ptrend)E ZRl6It YU Bt A& RIEo] AL Pt 2ol AFo617] ol LYulx]2AH2A (One-way ANOVA)»ES AATSHAAL
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1. Ak A7 HO{A} 54

2 ol Hofdt tivgAte] A ARk £/ <Table 1> 2o} A4 A7 v dAhe IXHAE=(20234) 7417, 23R =(2024') 7337, 3
A% (20254) 5607 01Uk, A5 Bus A e Aukd o 2 2L e ZF A3, 4, 5H)1E 30% Wel 2 12A] 23wtk p>0.05).
o] -2, Al Ak B ofoke] Hlgo] doto] HlgEt otk t =9tout FAIA frol g2 2R1E ] tth(p>0.05).

H

Table 1. Participant characteristics by year of participation in the oral health education program [N(%)]
. 0B, 1st year (2023 2nd year (2024, 3rd year (2025 *
Variables Classification }(7N=74(11) ) (3&:73(3) ) (317\]:5 6(0) ) p
Age 3 235(31.7) 254(34.7) 184(32.9) 0.310
4 256(34.5) 248(33.8) 172(30.7)
5 250(33.7) 231(31.5) 204(36.4)
Gender Male 355(47.9) 366(49.9) 267(47.7) 0.653
Female 386(52.1) 367(50.1) 293(52.3)

"by chi-squared test.
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Table 2. Oral health behaviors of preschool children
Ist year (2023)  2nd year (2024)  3rd year (2025)

Variables Classification (N=741) N=733) (N=560) p-trend”
Perceived child’s Excellent 112(15.1) 134(18.3) 111(19.8) 0.054 0.011
oral health Good 307(41.4) 318(43.4) 239(42.7)
Fair 239(32.3) 224(30.6) 155(27.7)
Poor 74(10.0) 45(6.1) 50(8.9)
Very poor 9(1.2) 12(1.6) 5(0.9)
Toothache experience Yes 112(15.1) 98(13.4) 62(11.1) 0.105 0.035
No 629(84.9) 635(86.6) 498(88.9)
Experience of regular  Yes 609(82.2) 610(83.2) 473(84.5) 0.553 0.277
oral examination No 132(17.8) 123(16.8) 87(15.5)
Purpose of dental Oral examination 676(91.2) 666(90.9) 482(86.1) 0.004 0.004
visit in the past year  Preventive care 324(43.7) 362(49.4) 288(51.4) 0.013 0.005
Treatment for dental caries 172(23.2) 144(19.6) 88(15.7) 0.004 0.001
Endodontic treatment 60(8.1) 48(6.5) 27(4.8) 0.063 0.019
Dental trauma 23(3.1) 17(2.3) 13(2.3) 0.565 0.355

Data are presented as number (percentage), N(%).
by chi-square test, "by linear-by-linear association.

3. RO ASE #H A R b

Qolo] ol H A7k ke] BEo] Wste BASH ATl <Table 353} 2T}, WA, Qolo] Al W 2144 Mzl XA 2.59(+0.68)
3], 221 % 2.65(+0.65)3], 3T 2.73(0.60)3] 2, A7 A3kato] whet EA17 0 2 goju]shA Z7kshe Adke HATHp<0.001). AHE
AX Azt 12PAE tiy] 3xpd 2] 144 W7t goloHA| =A| Uehdth A7 3142 A8 A EH 7P Eeist 2 ks B
Ql =2 HA] Aat & 214 olQdTt WA AAF T AR AEL2 1P T 73.8%0A 2XHAE 82.7%, 3AHAE 84.5%2 2 o2 7}
atlem, ol= EA1H o2 nlle- fofgh Aol 5 UERATHp<0.001). 3 oFd AR 314 A% A 12HA &= 14.0%0114] 33Pd = 19.3%
2402 Z71510] fofujah xjolg BIITHp=0.040). W, A AR 21 g xaxuzu: 171 1)%o0] Wgkon] 1RdE
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Table 3. Toothbrushing practices of preschool children
Ist year (2023)  2nd year (2024)  3rd year (2025) :

Variables Classification (N=741) (N=733) (N=560) p p-trend”
Toothbrushing rate  Before breakfast 104(14.0) 121(16.5) 108(19.3) 0.040 0.011
by time of day After breakfast 469(63.3) 439(59.9) 354(63.2) 0.323 0.877
Before lunch 1(0.1) 2(0.3) 1(0.2) 0.831 0.823
After lunch 547(73.8) 606(82.7) 473(84.5) <0.001 <0.001
Before dinner 9(1.2) 5(0.7) - 0.032 0.009
After dinner 189(25.5) 187(25.5) 169(30.2) 0.105 0.073
Before sleep 573(77.3) 563(76.8) 409(73.0) 0.160 0.084
After snacks 30(4.0) 16(2.2) 14(2.5) 0.081 0.079
Daily toothbrushing frequency (Mean=+SD) 2.591£0.68" 2.65+0.65™ 2.7340.66" <0.001  <0.001

Data are presented as number (percentage), N(%), for categorical variables and mean+standard deviation, M+SD, for the
continuous variable.

‘by chi-square test for categorical variables and one-way ANOVA for the continuous variable.

"by linear-by-linear association for categorical variables and linear trend analysis (contrast test) for continuous variables.
*"Values with different superscript letters indicate statistically significant differences based on Scheffé’s post-hoc test.
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A SnE 2AR A3}, TH(Y) etk SEe Hgo] 1XHA T 81.9%, 2XHd &= 80.2%, 3XPA = 80.9%= & AxtollA] 80% ol*u of¢-
=2 5ES A 02 §ASIATHp>0.05). =9, 5 7|7 Boate)] 1}71 AL A= 314 A THENY) 4-343tth= So] 1xhd
T 71.7%, 22 71.2%, 32PA = 69.6%2 7H s A LR O LY, AxpE -of5h jish= = A] QRHTH(p>0.05).

Table 4. Toothbrushing duration and oral hygiene practices before bedtime among preschool children
1st year (2023) 2nd year (2024)  3rd year (2025)

Variables Classification (N=741) N=733) (N=560) p p-trend”
Duration of toothbrushing <1 min 133(17.9) 114(15.6) 79(14.1) 0.349 0.088
1 to<2 min 384(51.8) 365(49.8) 297(53.0)
2 to<3 min 175(23.6) 191(26.1) 143(25.6)
>3 min 49(6.6) 63(8.6) 41(7.3)
Frequency of toothbrushing 7 times (daily) 607(81.9) 588(80.2) 453(80.9) 0.766 0.259
before bedtime 6 times 42(5.7) 52(7.1) 28(5.0)
(during the past week) 5 times 30(4.0) 30(4.1) 21(3.9)
4 times 11(1.5) 10(1.4) 10(1.8)
3 times 23(3.1) 24(3.3) 23(4.1)
2 times 15(2.0) 9(1.2) 7(1.3)
1 times 3(0.4) 6(0.8) 7(1.3)
None 10(1.3) 14(1.9) 11(2.0)
Frequency of toothbrushing 7 times (daily) 531(71.7) 522(71.2) 390(69.6) 0.334 0.044
supervision before bedtime 6 times 39(5.3) 35(4.8) 21(3.8)
(during the past week) 5 times 37(5.0) 29(4.0) 31(5.5)
4 times 28(3.8) 23(3.1) 16(2.9)
3 times 50(6.7) 54(7.4) 31(5.5)
2 times 26(3.5) 37(5.0) 33(5.9)
1 times 14(1.9) 14(1.9) 16(2.9)
None 16(2.2) 19(2.6) 22(3.9)
Data are presented as number (percentage), N(%).
"by chi-square test, "by linear-by-linear association.
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