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Abstract

Objective: The purpose of this study is to construct and verify an interactive oral health education
model that integrates daily punch-in monitoring, game-based teaching and home-school-doctor
linkage, track and evaluate its practical application effect on primary school students, and explore
the core driving factors that affect behavior transformation. Methods: In this study, 280 freshmen
were randomly selected from three public primary schools in Shinan District of Qingdao as a longi-
tudinal follow-up sample queue. Through the implementation of innovative education intervention,
including interactive punching, multimedia science popularization and home-school linkage, the
survey data of baseline period (T0) and follow-up period (T1) were collected. The latent category
analysis (LCA) was used to classify children’s baseline characteristics, and McNemar test was used
to evaluate the difference in brushing behavior before and after intervention, and the classification
model combined with SHAP framework was introduced to analyze the importance of characteristics.
Results: 1) The intervention effect was remarkable: after the intervention, the proportion of chil-
dren who insisted on “brushing their teeth every morning and evening” increased significantly from
13.2% of the baseline to 70.4% (p < 0.001); the proportion of brushing time reaching the standard
(>1 minute) increased from 45.0% to 77.9%. 2) The latent category analysis identifies three heter-
ogeneous groups, most of which belong to the transitional transformation population with improve-
ment potential. 3) The prediction model reveals that besides the baseline brushing habit, “cognition
of pit and fissure sealing to prevent caries” and “cognition of fluoride” are the strongest positive
predictors to drive the formation of excellent behavior during the follow-up period. Conclusion: In-
teractive educational intervention model can effectively improve the compliance of school-age chil-
dren in oral cleaning. The research confirmed that the pre-popular science of “caries prevention med-
ical cognition (such as pit and fissure sealing)” has a decisive catalytic effect on the subsequent be-
havior development, and provides important data support and new paths for future campus public
health intervention.
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Figure 1. Comparison of proportion of students brushing their teeth every morning
and evening before and after the intervention
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Figure 2. Comparison of proportion of students meeting the brushing-duration stand-
ard before and after the intervention
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Figure 3. Distribution of baseline latent class groups
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Figure 4. Feature-importance map for predicting follow-up brushing behavior

4. FUNRETTHARI ST AR SHEE M EE

DOI: 10.12677/sa.2026.157158 163 gt 58N H


https://doi.org/10.12677/sa.2026.157158

ZLaE

4. Wi

ABRGIET 280 4/NFEA MR MBE VIR, HRR O E G, 2 )L O sis A %47
JofE bR B . THUS, SRR “RBEFR A G H 13.2% T 5 70.4%. XL F4R, i
HHEIT R FKEBN S 2 TR 4R A WIRS], WREE BT SR DM B AP LR “ K474
B ORIRE, R EE AN R BT R s B S T IR0 6 £ AL o B 2L g e —
I

BEIEER A TSR 04T 978 7 T 3h = F AT e U U (04T SR HEV ). B A
PAESCHR R, BN AR SR (BT SR | T M B R AR A ) EEL A R U0 P R
T, AERHER 0 AT A (U R K IR 2 ) X3 0 P AR A BR[0T, AR 9 o e 8 IR T 2 o M
BR A TR AL, P ik e AR IS I, R AR A W A SR AR K T 2 MR A W
IR SRAR A . A FC AR AR TR W U EL A 1 S, T RS AT R MR SRR TR L % T A f
HESURIERMSE, il A2 B2 AR s R U RS BRI ¢ 25 A% 8 3K 1) 56 P RS

A FOE I ITE I AT (LCA)E— SR T 5 R R R LR A 0 S SR MEAR GE B RBL, 4ak 2 0
221 NIRRT “THER AN AT R — A, BT ook A s [ TR A7 AE R ¥
F e R A 5 1B RE B A SR 0407 BRI R, WL T BRI B 5 AR R
{i HE BRI 3 — M HT S (7], FEATHI ARG AU IOSERE b, JERXS “ et AT it s AkdT
BUBL, JE “EafaiEdh” SROETE SBAIGAR T-H N, AT 86 20 U016 P 2

TERHT AFA I LI 0T, LA IR T A B R R LR (8], SRR, B
JURFA AT RIS, X BRI RSN SN BRI AR B [0], FERI A
St IO BLAT A LA B BRI SR o X HRTRAT, R L T 2 AL PR
7, RBNELEG 57 AR “BUREE S T Y . 4L R KR 5 B
VSR [10], SARBERIHLT A B0 0, TR I B B0 Lo G ¢ 35— HEMAPS 76 5 S 9T 7
i

ROEARBE AR T 5% 0 TR, (E 7 E T R A R . %%, AT SR B
AR ML, RUCE R AL, TEk e AR AR R e I BB B 58 KRR
Hawthorne 2037 LA & 5 5 0k J5 I i 6 R 22 (0 B s BRIbE, O 80 947 e T A FF AR 4 el “1+3 +
17 THAGHR, THSCRFER M. R, RIS R SO S\ 05 B 4 2
IR T 2 AR KARE AT R0, WTREZ BN S Vi . B 005 B K KA, (R, ACBT
Fe AR T NB AR, T M R €5 R 7 U BRI B S B R I CR, ok
ot o 2B R S PR SR AT K R WBE R . =, WIRREAR IR T3 S iR X M=, S8R
FIRTT S LB, ARAATI T OIS J it 1 [ % A% DA IF 265 2P AN I P 110 SRR 5 2 J
B RS HO0 LR S (X IR BT BRI (RCT) , ST B4 o v A TR R A B V4 SR VA
HE— B YT TN s (DN 46 4 B MR AT . T L TR A T 7 B B VA S A
AL TR GRR, LA AT T8 T T 2T 1 B 34 47 A9 R PR 48 R (I B
5. &g

T FUH MR 5 % 4 LS R R OB R G, RETEAHT SRR i BTN D i v 47

NIEbRER . AW TERIIN BB 7 SR B RN VAT ORI B B HE AR, JRRAIE TR AR SR OIS
S XL RN Ja i B 2 3k DAER P sRms . HET 2 54 S LAl U AR S it 1 Bl SCfr

DOI: 10.12677/5a.2026.157158 164 Gt 58


https://doi.org/10.12677/sa.2026.157158

Wiy %

{IELH DR SR SO A S0 R K2 07 75 1 B LN WL B s 1) I S 3t — S B
EEUH

Rz

AT H 3R BT BT DA E SR H % 1(2025-2027) LA EZ PAONRE S2RFE S
EE ST OBER) (WHS: 2025-2027). IIARE RS EE F SR E RO 8RS

JKIY2025-12) o FE 59 i 25 e 2 BT I A 5235 (R84 5 : COHF-KQSZH202515. COHF-K'Y202509).

SE

(1]

[10]

[11]

Kassebaum, N.J., Smith, A.G.C., Bernabé¢, E., Fleming, T.D., Reynolds, A.E., Vos, T., ef al. (2017) Global, Regional, and
National Prevalence, Incidence, and Disability-Adjusted Life Years for Oral Conditions for 195 Countries, 1990-2015: A
Systematic Analysis for the Global Burden of Diseases, Injuries, and Risk Factors. Journal of Dental Research, 96, 380-
387. https://doi.org/10.1177/0022034517693566

X DA R 1. S0 e D BT R A A RS [R). dest: EX PAREZR RS, 2017.

Watt, R.G., Daly, B., Allison, P., Macpherson, L.M.D., Venturelli, R., Listl, S., et al. (2019) Ending the Neglect of Global
Oral Health: Time for Radical Action. The Lancet, 394, 261-272. https://doi.org/10.1016/s0140-6736(19)31133-x

Patil, S., Di Blasio, M., Patil, S,. et al. (2024) Effect of Game-Based Teaching on the Oral Health of Children: A Systematic
Review of Randomised Control Trials. Journal of Clinical Pediatric Dentistry, 48, 26-37.
https://doi.org/10.22514/jocpd.2024.075

Peter, J.B., Chellappa, L.R. and Maliael, M.T. (2025) Evaluating Game-Based vs Conventional Oral Health Education
in Schoolchildren: A Randomized Controlled Trial Approach. World Journal of Dentistry, 16, 747-751.

https://doi.org/10.5005/jp-journals-10015-2698

Musekene, E., Netshapapame, T. and Goon, D.T. (2026) Knowledge, Attitudes and Oral Health Care Practices of Children
in Tshwane District, South Africa. BMC Oral Health, 26, Article No. 462. https://doi.org/10.1186/s12903-026-07730-y

Simancas-Pallares, M.A., Ginnis, J., Vann, W.F., Ferreira Zandona, A.G., Shrestha, P., Preisser, J.S., et al. (2021) Children’s
Oral Health-Related Behaviours and Early Childhood Caries: A Latent Class Analysis. Community Dentistry and Oral Epi-
demiology, 50, 147-155. https://doi.org/10.1111/cdoe.12645

Kang, Y.M., Yeo, A.N. and Lee, S.Y. (2026) Machine Learning-Based Prediction of Dental Caries Risk in Preschool Chil-
dren Using Data from the Cambra-Kids Mobile Application. Future, 4, Article 15. https://doi.org/10.3390/future4020015

Ge, X., Zhou, H., Li, X.J., Siow, L., Xie, Y., Hu, Y., et al. (2024) The Influence Factors on Pit and Fissure Sealing Behavior
of 12-Year-Old Children: A Cross-Sectional Study in Zhejiang, China. BMC Pediatrics, 24, Article No. 492.
https://doi.org/10.1186/s12887-024-04767-2

Xu, Y.T., Xu, M.Y., Zhang, W.H., Feng, X., Zhan, J., Zhang, Y., ef al. (2025) Risk Factors of Early Childhood Caries
among Preschool Children in Shanghai, China: A Longitudinal Study. Frontiers in Oral Health, 6, Article 1635569.
https://doi.org/10.3389/froh.2025.1635569

Hosseini, M.S., Rakhshanderou, S., Safari-Moradabadi, A., Ghaffari, M. and Pakkhesal, M. (2025) Effectiveness of a School-
Based Oral Health Literacy Promotion Intervention: A Randomized Controlled Trial (RCT) among Adolescents. BMC Pub-
lic Health, 25, Article No. 1982. https://doi.org/10.1186/s12889-025-23124-1

DOI: 10.12677/5a.2026.157158 165 Gt 58


https://doi.org/10.12677/sa.2026.157158
https://doi.org/10.1177/0022034517693566
https://doi.org/10.1016/s0140-6736(19)31133-x
https://doi.org/10.22514/jocpd.2024.075
https://doi.org/10.5005/jp-journals-10015-2698
https://doi.org/10.1186/s12903-026-07730-y
https://doi.org/10.1111/cdoe.12645
https://doi.org/10.3390/future4020015
https://doi.org/10.1186/s12887-024-04767-2
https://doi.org/10.3389/froh.2025.1635569
https://doi.org/10.1186/s12889-025-23124-1

	互动式口腔健康教育对青岛市280名小学生刷牙行为改善的效果评价
	摘  要
	关键词
	Evaluation of the Effect of Interactive Oral Health Education on the Brushing Behavior of 280 Primary School Students in Qingdao
	Abstract
	Keywords
	1. 引言
	2. 对象与方法
	2.1. 研究对象
	2.2. 干预模式
	2.3. 统计与数据分析

	3. 结果
	3.1. 创新干预前后的行为转化
	3.2. 基线群体的潜在类别画像(LCA)
	3.3. 驱动行为养成的核心特征挖掘

	4. 讨论
	5. 结论
	基金项目
	参考文献

