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ABSTRACT

Objectives: This study evaluated the impact of oral health education on children’s the caries status and plaque accumulation
before and after education. Methods: Oral examination data from the first two years of the Seoul Metropolitan Oral Health
Education Project were used included 914 and 896 participants from the 2023 and2024 data, respectively. Independent and
paired t-tests were used to comparethe dental caries status and plaque accumulation before and after education. Results: A
comparison of caries status by age and year showed no significant difference in the decayed-filled- teeth (dft) index of 3-year-olds
(0.57£1.78 in 2023 vs. 0.41£1.49 in 2024). In contrast, a significant decrease was observed in 4-year-olds (1.7242.85, 1.11£2.28).
The Fluorescence Patient Hygiene Performance Index (F-PHPI) was significantly lower across all age groups in 2024. Among
those who participated in the Infant Oral Health Education Project in both years, the dft index of the 3-year-olds significantly
increased (0.53%+1.50 to 0.99%2.05), while no significant change was observed in the 4-year-olds (1.81%£2.91 to 1.83%+2.73).
However, the F-PHPI significantly decreased in both age groups. Conclusions: These findings confirmed that oral health
education can effectively reduce plaque accumulation and preventdental caries. To maintain these benefits, repeated education
is recommended,along with structured programs involving parents and teachers.
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Fig. 1. Overview of the research process
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Table 1. Participant characteristics by year of participation in the oral health education program Unit: N(%)

Ao ) 2023 ) 2024 ) 2023-2024 )
All Male Female p All Male  Female p All Male  Female p

Total 914  451(49.3) 463(50.7) 0.039 896  456(50.9) 440(49.1)  0.010 418 206(49.3) 212(50.7) 0.015

3 301 139(46.2) 162(53.8) 332 176(53.0) 156(47.0) 212 92(43.4) 120(56.6)

4 292 162(55.5) 130(44.5) 302 133(44 0) 169(56.0) 206 114(55.3)  92(44.7)

5 321 150(46.7) 171(53.3) 262 147(56.1) 115(43.9)

"by chi-square test
2. 21 A A0] HEY KOIRAAE) X XIBAIZ &K BT

A AR o] TP o) 22 d =of] whet x| oA A eteh XAl 345 Hlil 23} <Table 2>9F 2t} 1XHd=(20231d) ¢

ARG 34| 0.27+1.217H, 44] 0.44+1187H, 5A] 0.46E1.267HA0H, SAFARIPE 3M 0.57+1.787), 44 1.7242.857H, 5A]
2391321712 ERI=| itk F-PHPIE 3A] 1.0410.97, 44 1.040.95, 54] 0.90+£0.840| At -8AF] 2XPA % (2024') F-4] A A ER S &
Qe A} 20231 FL Ao Bl 4x12] A HFHF2]4x(1.11£2.287H, p=0.005)7} 202310l] H]5H -F-2J51A] W2 Zio] 1= it 7} A
F-PHPI= 2-E 3ol 20230]] B3l 20241 SA12] 0 2 §-0l51A] Wkth(p<0.001).
Table 2. Comparison of dental caries status and plaque deposition by age and year of oral health education
program participation Unit: Mean£SD
Division  Age (yr) All = Rl = oy -
2023 2024 p 2023 2024 p 2023 2024 p

dt index 3 0.27+1.21 0.15+0.69  0.128 0.31+1.46 0.13+0.58  0.163  0.23£0.95 0.17£0.80  0.534

4 0.44+1.18 0.29+£090 0.094  0.51£136 0.224+0.73  0.023  0.35£0.92 0.35+1.01  0.969

5 0.46+1.26 0.284+0.90 0.040 0.38+0.87 0.25+0.93  0.228  0.53*1.53 0.30£0.86  0.109
ft index 3 0.30+1.19 0.27£1.14 0.034 0.35+1.28 0.24+1.06  0.418 0.26+1.11 0.29+1.24  0.787

4 1.284+2.48 0.82+1.88  0.012 1.24+2.43 0.85+2.07 0.143 1.33+2.55 0.80*1.71 0.041

5 1.93+2.78 1.65+2.62  0.217 1.80+2.78 1.914+2.82  0.733  2.04%£2.79 1.31£2.32 0.018
dft index 3 0.57+1.78 0.41+149 0236  0.65£193 0.36=1.29 0128  0.49*1.64 0.47+1.68  0.889

4 1724285 1.11+228  0.005 1.75+2.87 1.08+236 0.029 1.68+2.85 114+222  0.077

5 2.3943.21 1.92+2.83  0.065 218+3.00 2.16%£3.08 0965 2.5743.39 1.62+2.46  0.006
F-PHPI 3 1.044+0.97 0.33£0.39 <0.001 1.04£1.00 0.32+0.37 <0.001 1.05+£0.95 0.33+0.41 <0.001

4 1.044+0.95 0.33+0.39 <0.001 1.06+0.96 0.30+0.36 <0.001 1.01+0.95 0.36+0.42  <0.001

5 0.90+0.84 0.31£0.36  <0.001  0.95+0.88 0.33+0.37 <0.001 0.87£0.80 0.29£0.34 <0.001
"by independent t-test
F-PHPI: Fluorescence PHP index
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Table 3. Assessment of oral health promotion after oral health education for infants Unit: Mean£SD
Division Age All Male Female
Gr) N 2023 2024 P 2023 2024 p 2023 2024 p

dtindex 3—4 212 0.53%1.50 0.9942.05 <0.001 0.60*=1.72 112+231 0.012 0.48+1.32 0.884+1.83 0.001
45 206 1.81#+291 1.83%+273 0.878 1.78+2.84 2.12+3.03 0.178 1.8443.00 1.48+2.27 0.208

ftindex 3—4 212 0.23+0.93 0.28+£0.84 0.328 0.15%0.75 0.32%£0.96 0.035 0.28%£1.04 0.26=0.74 0.764
4—-5 206 042%+1.06 031097 0129 043%=110 0.31%£1.03 0.255 0.41%£1.01 0.32+0.89 0.314

dftindex 3—4 212 0.30£114 0.70%1.73 <0.001 0.45£1.51 0.80+2.00 0.061 0.1940.73 0.63£1.50 0.001
4—5 206 138+257 1524245 0444 1.35k251 1.82+2.68 0.064 1424265 116210 0.332

F-PHPI 3—4 202 1.03%£095 0.34+0.39 <0.001 1.01£0.96 0.35+£0.39 <0.001 1.04+0.95 0.33%0.40 <0.001
4-5 198 0.95+0.93 0.30+£0.33 <0.001 0.96+0.94 0.33+=0.36 <0.001 0.93+0.93 0.2740.29 <0.001

"by paired t-test

F-PHPI: Fluorescence PHP index

3 Sah 22 A U 9 ALY 5 gote] 7ol AR, 4
0. 7o) 77ke gotelsg 7z Al Ak 37 A, Abele 0 2 e s k5.0 2] A
Aelck of2fe folel FUAIE ASISHE LU B AL Rolel T s YRR Y74 B

o] B} golollA] #a] 27| Liehdr)

2l 245} mn} o]-l,]a]- whEE] S7bA7
22 QAT SuhE 7] S 2|4 A5 FORM Fol SlofF T} S AR AU 4 9l ok 715 4 A Bek,

B 9T HEEEA A4] U SO 3 ol FRUBLEARIS) ek 2 SAEIP) 408 HolgAL E AL 24
AFR7} 9 2023A(1AHAE) 914} 20245 2AHAE) 89672 ThAF .2 ISt Abed APEhAI 2023 )0l 74773 ks el

QA AHGX]4(dft)=34] 0.57+1.787N, 441 1.7242.8570, 541 2.39+3.2171% 2™, F-PHPI= 34 1.0410.97, 44] 1.04+0.95, 54] 0.90-0.84
AL}, 2021-2022 oFs A E I 2AHA] Aol w2 H MESE-A| 5A] foke] AR A= 07270, SAAARA = 23012, 2 A
T2t 5 5M19] R4 A me} R ARSI

A FAA AFEE A ASALY o] A7)0 whet vlarst At 4419] dft7F 20231 1727099 Zio) vsl 20249 L1I7HE A
20 2 Jol5HA| Wekom(p=0.005), 3MI2t 5M12] dft= AL Al7ol w2 BAIY fel/do] FRlE]A] Fglet. XHAlFE 2 e 5
oflA] 2023 H e} 20241 EAA 0 2 g-ol5kA] WITHp<0.001).

20239 T/ Ake 25 Al o2k o, 2024\ 4419} SAl= Al 9t Aol A7 EafiElof Lo, 3Ae] 79 w5 Al o Akgd
o}, WS AR EA)E] o] = 4M|2F SA[ollA] 22hd rof] 2|of-e-A Aeel X HAFEE 2ol F78 A Q1 ¥k ERlE A2 w52 F5H N
Ao] RHd ] a2 e e 4= Sk Tafu} 20249 Altdod ARl Mol A = SAIA F-ol 2 1= %] kARt 341 S
= A} 2hq 9] gteof] thet ¥4l o] ok HA] Fofe] = QIEfUl, %]} A4 52 53l 7730l BSH HHE Q4dtal
stoka B EoH12]. Kangh Choll3]= Fie] 737177 Holaliz]o] fote] 241524 W S2-5-%] 40l @S FrhL 813]ct. fote]

https://doi.org/10.13065/jksdh.2025.25.3.8



60 - J Korean Soc Dent Hyg 2025;25(3):255-62

 AAR LS W 5 Qe AT 50| RIS wizol] fols B oAl ofsl we|E ojof shEz(14], foke] S
= ‘:‘EL} FsARe] Bejol whe 2aet = 4 Qloh wgArY] 1IARd =9t 2xPL“E B A1 ZoiAl | 34| fobe] Ul A1 ez e
7472 Hole 212 20239 wsARRdel ol g -fa] o] Wy wAR-SHRR L7 wa-2 3l wAke] 77| of thigt 2| 4550l
o] FolFaL o] 2 QI T FEsH o] PIEUS A= AYZHEH, I ThE SiA 02 ARI] HoxprF ok 2R AR AEES %
3f ol ZollA] FFS FHe AE 25T 4 k. Cho FI51%= 473w S Aol e Fre A*ZE] 3, QS YR, AXL S
&4 5ol Bl 7S v Al sl 5] F2/4S ISk lon] fofe] e E AR AL s}l ol2igh s w}
2 2 Aol|lA fot e & 22 Aol A 2ol 44, SH19] A A AR oF ik, U] -4l ]k 2, XAl A4
o] e G0l oljt fof 9l Hoate] sziztol| eiRt /14] ek obg] SHME e e S5l st 2xetar g2k
202313t 20248 AL oot AFtgRRe] Tl ukg AT =S AR, dft index= 3M1= 0.53+£1.507H0114 1%
S 22PA = (44)0)) 0.99+2.0570E 27Vt L, 4M1= 1.8142.917H0l|A] 2P = (5H]) 1.8312.737H2 #12] 2kl 7} YTt X|oF-e-AlL =24
Agho|B 2 AYZ7tol ufeh A EX o7 S71she 22 RIStk 2L 44 froke] dft indexs 28]9] w52 2 o] % SAI7FEHA
& e QISIch Aol S71sIl ol 4410l S71skAl @2 Aol vl @S = QIAIR g s ateh i Jl= A
o2 s{AE 4 Sl o2t Ak XAl Aol = ElEl=t], IXPA = 34| F-PHPIZ}1.03+0.950014 22Hd = 0.3440.392, 441
EE3H0.9540.930014 0.30+0.3322 o5 ZhA5IATHp<0.001). o] HHa 0 2 IAALS e/ = 2-S quz L A7} dhE
ARl e 5 frokel FAl A AR o w2 W] eb2 froREt-fof5hA] A UeRtthe Song(l6]9] et AR L[Sk

3 Songllele & 5 XWAFE X147} o8Pl S7HSHITIL HUSHAA FHTEE Al RRL DAL HolA7|A] ghe S ol g
Stk £ AToM e folel 3l Hme} fobng7|B) WAMIA AT IES WO A RHR} 147k T ZA o 1

olch 2l 3502 1% ke 5ol PAsigiel sheiels 20244 Aol % 1 % A A9l e d FPHPL )
2 Wishe So|gh@Aolck OLFE B85to] ex|els A|uAlZeRe 22 29 o 44 B 9eks 17 TRlsithy, 73778 of
o fol7} ot S 91s] A48 S 261t 258 o B4 Azlol iotoLt, 25 ol 2143 eiol Aislol A8

D2 ol 202 ATk S Ol 2 Aol fole) IS AT ol 4 >
= 10k Lee S{2 91712 Aol Aol wieh et 218 WSR2 AT Al ol 42 8152 2 49 71ole] 47} 2 %
NIt MRS, §ot FAABLEARIOIE Rolol Rolol] e 2 DAl Sho L 2418 S AEISIc, 8 6
Clo= 12 358 AJRIS1or, 1 S ol 2 i ale S22 712102 1RSI 2102 YIS FPHPI Ll

7 0= WISl 2L o)5e) 1ejo] wejelo] 914 elo] ZHE Ao B 4 ick thek wE A mee] I YEH] it T
S 5 ARl 1 fole] ARt A4 etol e 34 977} o| olAloF g ol

Solol gotm g7 |ee] WAL SRR TR TS S B5) Fole] uke P T BT oke WA TS 9I5|
2] ke 712 4 YEE She o] fol PANLILEAIS] BAo|). fo} AxE TS ASH: Sejo] mEsirh A I ),
Holel 220 AIZES 571 SHe fotm 87l WAk} Hme) fol 77zl Tek Al AL Sole] 1ol A|ehe Qjgke 71c,
Yoon S{19}2 ote] BEAIH U] E5AIZk0] Z7Hs1RA BgaAle] PR 8l 58 etk kAol Rret vgo] Fesitha s}

%o Chast Kwon[10), Park 5120} ote] 737173aelol 7V 2 958 73] Re] ofahS 7zsigirt. mebd fotet tiof fof
T87)3 FAR} R20| 777G o] WHEA] Wi} AElofo} st} Azl mFo] o =] mg o] Ao] o] Fofxiof & otk
Park S[20]2] 0] w2l ZAlhe] 78.102] ot R} T mE S A Ho] SITL SHsigi olo] ot 7 mS ] 7]

o] 7jjkjofo} & Zlo|ch

51 Stefsfan fot 7L elel Y Y F5 5 RS YY T2

THA T fote] PN w0l AA9A HP 4 AR A3 ol A S0l fol Bl B
o) 3477 Q14 ekat gulE ke 2 Aol A FFS nlzi%%: Qlatgick, P IS 0l Fofat T ke 2 = (2024
d) EE 2023\ 1230 = F LAY} | w sk Azt 449} 54| Foke] LA E X240k 2 AR 2T} R0l u]skA| 1 E gl e
1, o] HH=21Ql o} ket 9| R gl -fofu57 ] wALe] 7“017P&414—i7“ He2 ALt £3, 34| frok= Al 3
2SOl EotaL ?%PZ*JJ Feliollr 378 AR RigF SRIE| QI webA, fob LA nE-2 fot Ar o] e & 93 712 E
7

oISk 0] folin e 2Akeh.22) 27l S 440 24oF ol folel 0 327 FE ook AE o

0]

https://doi.org/10.13065/jksdh.2025.25.3.8



Bhold, 292, 101 0| / ROt A HZ K| mut It - 261

& AFe AEEEA 7 fAdol HE Qs thdo = ARt Zlo 2 dntalshet] et flom, tivdAte] S lE 5 7t
2R HR12 AsHA] 3ttt 2Lt 23| %;3 2] 21385t a-gof] tifsl] xjopi-d detie XAl e At oh g2 YA HE SO FIUGT

24
Az
2 TEAFO M WES B3 ol T EAUE

)~

Ate] EA2 fol PN H-5o] X7 ] E A HAH S M2 E
=7 A FoF TR AEAA ] 22PA = 7HA] 2 A AR E o '8}9'12‘11, S b= 20234
91474, 2024'd 8967101 AT, W - x|} AV} XAl A= E Hws}7| flol SHHEE t-test, th-e-H2 t-testE $HoI3ATH

1. 5% A9] x|ope-4] MEfS v wt A3t 3M]9] A F-Fa]4dft) = 12 =(20231) 0.57£1.787H, 22 =(20244) 0.41+1.497H=
8ot 2fo] 7} QI 4Ml= 1.7242.85719} 1. 11+2 28702 23t Zpo] 7k UATHP=0.005). 3 X HAIF2} 22w (F-PHPI)= 341, 441, 5
Al 22 Aol A 2024 Z7 217} --2J5HA| RkTH(p<0.001).

2. 20233} 20243 A<4doddt ot ?7”47 o] k2 LAARFH =S FRISH AT, 34] froke] L4173+ 0.5311.507H01| 4]
0.99+2.05712 §-9J5H] Z7F51% 2K (p<0.001), 441 -Sok= 1.81+2.9171014 1.83+2.73712 g-0lm|3t ¥z} Q11ck(p=0.878). X|HAlF
B 2= 3419k 44| R0l A RofaA] ZHAE ATHp<0.001).

ZEA 0 & fol 72 ot X|oke-A] ofjfat 179)AY 7 dol| EabA QLS It o] =gt aakE 21451 ] SlsiAE L3l
5ol opd REEAQ] wao] I ook, BEA Y WAL W8-S I3t A|AAQ] 1w m2 T 5Ho] eyE|ojof girt.

oo

i)
9

Notes

Author Contributions

Conceptualization: BG Choi, SJ Han, YS Choi, IY Ku; Data collection: BJ Lee, BG Choi, YK Lee; Formal analysis: SJ Han, KM Jung,
HJ Han; Writing-original draft: JY Han, HJ Han, SM Lee, YK Lee, MA Lee, KM Jung; Writing-review&editing: S] Han, BJ Lee, SM Lee,
HJ Han, IY Ku

Conflicts of Interest

The authors declared no conflicts of interest.

Funding

This research was supported by a grant of Korean Dental Hygienists Association.

Ethical Statement
This study was approved by the Institutional Review Board (IRB) of Gachon University (IRB No. 1044396-202304-HR-052-01).

Data Availability

The data are held by the corresponding author and are available upon request if needed.

Acknowledgements

None.

https://doi.org/10.13065/jksdh.2025.25.3.8



262

+ J Korean Soc Dent Hyg 2025;25(3):255-62

Reference

1

10.

11

12.

13.

14.
15.

16.
17.

18.

19.

20.

Choi YY. Association between breastfeeding and early childhood caries: analysis of National Health Insurance Corporation’s oral examination

data for infants and toddlers. J Korean Soc Dent Hyg 2021;21(2):119-28. https://doi.org/10.13065/jksdh.20210012

Lim MH, Ahn SY, Lee ES, Jung JY, Jan JY, Hwang YS, et al. The effect of preschool visiting oral health education program. J Korean Soc Dent
Hyg 2020;20(6):963-72. https://doi.org/10.13065/jksdh.20200088

Lee YM, Yeun YR, Kim SJ. Relation with mothers of oral health knowledge and practice for infants oral health management. JKAIS

2016;17(3):407-13. https://doi.org/10.5762/KAIS.2016.17.3.407

Korea Disease Control and Prevention Agency. 2021-2022 Korea National Children’s Oral Health Survey. Cheongju: Korea Disease Control

and Prevention Agency, The Korean Academy of Preventive Dentistry and Oral Health; 2023: 99-107.

Seoul School Health Promotion Center. 52th Yearbook of school health. Seoul: Seoul School Health Promotion Center; 2023: 29.

Shan Z, Liao C, Lu J, Yeung CPW, Li KY, Gu M, et al. Improvement of parents’ oral health knowledge by a school-based oral health promotion

for parents of preschool children: a prospective observational study. BMC Oral Health 2023;23(1):890. https://doi.org/10.1186/s12903-023-
03567-x

Kim SH, Yuk GL. A study on the knowledge and educational needs of infant oral health in childcare teachers. J Korean Soc Dent Hyg
2023;23(4):295-302. https://doi.org/10.13065/jksdh.20230033

World Health Organization. Oral Health Surveys: Basic Methods. 5th ed. Geneva: World Health Organization; 2013: 42-7.

Podshadley AG, Haley JV. A method for evaluating oral hygiene performance. Public Health Rep 1968;83(3):259-64. https://
doi.org/10.2307/4593265

Cha SM, Kwon HJ. Recognition of importance and performance level of oral health among parents with young children. Korean Journal of
Safety Culture 2024;(29):17-29. https://doi.org/10.52902/kjsc.2024.29.17

AhnYS, Kim ES, Lim DS, Jung SH, Lee HJ. Behaviour about oral health of child’s mothers of child care institutions in Seongnam city. J Korean

Oral Health Promotion 2000;1(1):83-94.

Seo SY, Lee SH, Kim DY. Influence of parents’ knowledge for oral hygiene on the oral health of their infants. J Korean Soc Dent Hyg

2012;12(6):1101-10.

Kang YM, Cho YS. Impact of mother’s oral health literacy on preschool children’s oral health status and behavior. J Dent Hyg Sci 2016;16(1):26-
36. https://doi.org/10.17135/jdhs.2016.16.1.26

Chang KW, Hwang YS, Ku IY, Kim MH, Kim Ys, Kim JB, et al. Oral health education. 6th ed. Seoul: Komoonsa; 2025: 63-7.

Cho GS, Yu BC, Cho MJ. A study on preschooler mother’ responsibility based on experiences of oral health education. J Korean Soc Dent Hyg

2012;12(3):585-95.

Song BS. The effect of oral health education on oral health in kindergarten children. J Korean Acad Nurs 2004;34(1):132-40.

Kim YS, Lee ES, Kwon HK, Kim BI. Monitoring the maturation process of a dental microcosm biofilm using the Quantitative Light-induced

Fluorescence-Digital (QLF-D). J Dent 2014;42(6):691-6. https://doi.org/10.1016/j.jdent.2014.03.006

Lee SJ, Shin DH, Kim CH. Design and implementation of English words learning system using hermann ebbinghaus’s forgetting curve.
Korean Institute of Information Scientists and Engineers 2015;2015(6):2022-4.

Yoon HS, Bae SM, Kim HJ. Changes in Dental Plaque Index (QHI) in infants according to childcare teachers’ oral health education and

brushing guidance. JNCIST 2022;6(1):39-46. https://doi.org/10.33097/JNCTA.2022.06.01.39

Park CS, Park JY, Lee SO. The actual condition of oral health education in children education institute teacher. J Korean Soc Dent Hyg

2013;13(6):1031-9. https://doi.org/10.13065/jksdh.2013.13.06.1031

https://doi.org/10.13065/jksdh.2025.25.3.8



