
AR Toothbrushing Machine on Plaque Control, Self-efficacy and Skill of 

Toothbrushing in School Children

Augmented reality (AR) is an interactive experience of real world and virtual environment,

which has been used as a learning tool for children in different fields. In this study, a

mobile AR toothbrush machine was used to allow school children to operate an optical

toothbrush on a dental model to remove simulated dental plaque, and learn the correct

method of brushing teeth with a 3-minute brushing song.

Background

We aimed to evaluate the effect of AR brushing machine on the dental plaque control and

brushing skills in elementary school children in Taiwan.

Objective

Method

Study design: Quasi-experimental design

Participant: Grade 3-6 students were recruited and assigned to the AR group (EG; n = 290)

and the control group (CG; n = 311).

Outcome variable: Bass method and Self-Efficacy and Plaque control record.

Intervention: All students underwent a 4-week intervention: students in the AR group

received instructional interventions using an AR brushing machine; students in the

traditional group received a classroom-based Bass method of toothbrushing by a dental

hygiene professional.

Data collection: Bass brushing method and Self-Efficacy and Plaque control record (PCR)

were performed at the baseline, 2 weeks and 4 weeks after the intervention.

Statistical analysis: The generalized estimating equations was used to evaluate the

outcomes between two groups over time.

The EG exhibited greater improvement in PCR [β = −5.17, effect size (ES) = 0.24] at the

2-week follow-ups than the CG did. The self-efficacy of toothbrushing in the EG exhibited

greater improvement (β = 0.38 and 0.53, ES = 0.16 and 0.22) at the 2-week and 4-week

follow-up than the CG did. However, the students in the EG had less improvement in Bass

toothbrushing technique (odds ratio = 0.44 and 0.49) at 2- and 4-week follow-up than the

CG did.

Results

The mobile AR can improve dental plaque control and self-efficacy of toothbrushing in

elementary schoolchildren.

Conclusion
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Fig3. Intervention (EG)

(A) Pretest (B) A short instructional story 

(C) Learn brushing techniques using a toothbrush machine (D) 2-week and 4-week post-test
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