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Abstract 
Background:  Dental plaque is a modifiable risk factor for both dental caries and gingival 
inflammation, and school-based oral health education remains a practical strategy for 
establishing healthy behaviours early in life. Interactive digital media could strengthen 
message retention among younger children. Objectives: To assess the effectiveness of a 
cartoon animation-based oral health education tutorial in improving oral hygiene status 
among 6- to 9-year-old school-going children and to compare its effect with that of 
traditional oral health education. Methods: This parallel-arm interventional study was 
conducted among 100 children aged 6-9 years in Chennai city. Children were randomly 
allocated into two equal groups. Group A received a traditional oral health education 
lecture, whereas Group B received the same lecture plus a 2-minute cartoon animation-
based toothbrushing tutorial reinforced daily for 6 weeks. Plaque Index and Gingival 
Index were recorded at baseline, at 6 weeks, and at 12 weeks. Non-parametric tests were 
used for repeated assessments across time points. Results: The mean age of the 
participants was 7.7±0.915 years. Both groups showed improvement after intervention, 
but the reduction was markedly greater in the animation group. Plaque scores in Group A 
changed from 1.30 at baseline to 1.24 post-intervention and 1.27 at follow-up, whereas 
Group B improved from 1.20 to 0.57 and 0.65, respectively. Gingival scores in Group A 
changed from 1.19 to 1.10 and 1.18, while Group B improved from 1.34 to 0.91 and 1.05. 
Within-group changes were statistically significant, with stronger and more sustained 
improvement in the animation group. Conclusion: Cartoon animation-based oral health 
education produced better short-term and follow-up oral hygiene outcomes than 
traditional lecture-based education alone. Reinforced, child-friendly visual instruction 
appears to be an effective strategy for improving plaque control and gingival health in 
younger school children. 
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INTRODUCTION 
Oral health is an essential component of general health, functional well-being, and quality of life.[1] Oral diseases continue 

to impose a substantial public health burden worldwide, particularly among children, because of their high prevalence, 
recurrent nature, and impact on eating, speaking, appearance, social interaction, and school participation.[2] Dental plaque 

plays a central role in the initiation of both dental caries and gingival inflammation. Establishing effective plaque-control 

practices during childhood is therefore a critical preventive priority. Evidence shows that early and regular oral hygiene 

habits, especially toothbrushing with fluoride toothpaste, are associated with better oral health outcomes.[3] Supervised 

toothbrushing and structured oral health education have also been shown to improve oral hygiene status among school-

aged children.[4] 

 

School settings offer a valuable platform for health promotion because children can be reached repeatedly during a 

formative period of behavioural development.[2,4] Toothbrushing, although simple in principle, requires correct technique, 

repetition, motivation, and reinforcement. Habit studies indicate that while many children report brushing at least once or 

twice daily, the consistency and quality of brushing remain variable, leaving scope for educational reinforcement.[5] 

Conventional oral health education, typically delivered through lectures or verbal instruction, can improve knowledge; 
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however, its influence on sustained behavioural change is often modest unless the messages are repeated and made 

developmentally engaging.[6-8] This gap is especially important in younger children, who respond more readily to 

imitation, play, rhythm, repetition, and visually guided routines than to abstract verbal advice alone. 

 

Visual learning tools have increasingly been used to support health education among children. Animated and interactive 

media can simplify complex messages, capture attention, improve recall, and convert routine health instructions into 

appealing behavioural cues. Prior studies have shown that school-based interventions using printed or audiovisual 

educational tools can reduce plaque accumulation and improve gingival health.[7-11] Similarly, visually adapted oral 

health education has been effective in children with communication challenges, highlighting the value of engaging and 

understandable educational formats.[12] Even so, evidence remains limited regarding interactive cartoon animation 

tutorials designed specifically for younger schoolchildren and reinforced in the home environment. 

 

Against this background, the present study was undertaken to evaluate whether a cartoon animation-based oral health 
education tutorial could produce greater improvement in oral hygiene status than traditional oral health education among 

6- to 9-year-old school-going children in Chennai city. The specific objectives were to assess changes in Plaque Index and 

Gingival Index following the intervention and to compare these changes between children exposed to traditional oral health 

education alone and those receiving additional cartoon animation-based reinforcement. 

 

MATERIALS AND METHODS 
Study design and setting. A parallel-arm interventional study was carried out among school-going children aged 6-9 years 

in Chennai city. Ethical clearance was obtained from the institutional review board before the start of the study. The study 

protocol was also registered in the Clinical Trial Registry of India (CTRI/REF/2017/11/015971). Written bilingual 

informed consent was obtained from parents or guardians after they had read the participant information sheet 

. 

Participants and sampling. The source population comprised children studying in the 2nd, 3rd, and 4th standards. A list of 

184 children was prepared, and simple random sampling was used to recruit participants who satisfied the eligibility 

criteria. The final sample consisted of 100 children, with 50 allocated to each study arm. Children were eligible if their 

parents consented to participation, if the child had a normal intellectual profile, was able to understand and follow 

toothbrushing instructions, brushed independently, and belonged to a household using a smartphone or tablet. Children 

with chronic dental or systemic disease, those receiving medication, and those who had undergone dental treatment within 
the previous three months were excluded. 

 

Intervention procedures. A single calibrated investigator delivered both interventions and completed the recording 

proforma. A pilot study was conducted two weeks before the main study. Baseline demographic details were recorded 

through the respective class teachers on the day of examination. All children underwent intra-oral examination at baseline. 

Group A received a traditional oral health education lecture delivered in Tamil using simple, non-technical language. The 

session lasted approximately 30 minutes and covered the importance of oral hygiene, frequency of brushing, and correct 

brushing practice. Group B received the same lecture in addition to a cartoon animation-based toothbrushing tutorial. 

 

Cartoon animation tutorial. The animation was a two-dimensional 2-minute video featuring an interactive monkey character 

that demonstrated the recommended circular toothbrushing technique. The tutorial incorporated child-friendly visuals and 

a brushing rhyme to increase attention and enjoyment. Parents were instructed to display the video daily for 7 days each 

week for 6 weeks. After completion of the intervention phase, parents were asked not to show the video during the 

subsequent 6-week follow-up period, allowing post-reinforcement behaviour to be assessed. 

 

Outcome assessment and statistical analysis. Oral health status was evaluated at baseline, at the end of the 6-week 

intervention, and again after the 6-week follow-up period. Plaque Index was recorded using the Silness and Loe index,[13] 
and gingival status was assessed using the Loe and Silness Gingival Index.[14] Data were entered and analysed using 

Statistical Package for the Social Sciences (SPSS) version 20.0. Descriptive statistics were expressed as mean and standard 

deviation. Because the variables did not follow a normal distribution, non-parametric methods were used. Between-group 

comparisons were performed using the Mann-Whitney U test, and repeated within-group comparisons across baseline, 

post-intervention, and follow-up assessments were evaluated using Friedman and Wilcoxon signed-rank procedures. A p 

value of less than 0.05 was considered statistically significant. 

 

RESULTS 

 
A total of 100 children were included in the analysis, with 50 participants in each group. The overall mean age of the study 

population was 7.7 ± 0.9 years. Group A comprised 22 boys and 28 girls, whereas Group B included 24 boys and 26 girls, 

indicating a broadly similar sex distribution between the two study arms [Table 1]. 
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Table 1. Baseline characteristics of the study population 

Variable Category Group A (n = 50) Group B (n = 50) 

Age, years Mean ± SD Overall sample: 7.7 ± 0.9 Overall sample: 7.7 ± 0.9 

Sex Boys/Girls 22/28 24/26 

Values are presented as mean ± SD or number of participants. 

Plaque Index scores decreased after the intervention in both groups; however, the magnitude of improvement was 

considerably greater in the children who received the cartoon animation tutorial. In Group A, the mean Plaque Index 

declined slightly from 1.30 ± 0.4 at baseline to 1.24 ± 0.3 post-intervention and was 1.27 ± 0.3 at follow-up, suggesting 

only minimal net improvement over time. In Group B, the mean Plaque Index decreased from 1.20 ± 0.3 at baseline to 0.57 

± 0.4 post-intervention and remained low at 0.65 ± 0.5 at follow-up. The absolute reduction from baseline to post-

intervention was 0.06 units in Group A compared with 0.63 units in Group B, and the corresponding reductions at follow-

up were 0.03 and 0.55 units, respectively. Although a small rebound was observed during follow-up in both groups, the 

animation group retained most of its initial gain. The within-group change across the three assessments was statistically 

significant in both groups, with stronger evidence in Group B [Table 2].  

Table 2. Plaque Index scores over time and absolute change from baseline 

Group Baseline 

Mean ± SD 

Post-intervention 

Mean ± SD 

Follow-up 

Mean ± SD 

Change from 

baseline to post 

Change from 

baseline to follow-up 

Group 

A 

1.30 ± 0.4 1.24 ± 0.3 1.27 ± 0.3 −0.06 −0.03 

Group 

B 

1.20 ± 0.3 0.57 ± 0.4 0.65 ± 0.5 −0.63 −0.55 

Within-group Friedman test p values: Group A, 0.013; Group B, <0.001. Negative values indicate reduction from 

baseline. 

 

 

Figure 1: Plaque Index scores over time in Group A and Group B 

Gingival Index scores showed a similar pattern. In Group A, the mean score decreased from 1.19 ± 0.3 at baseline to 1.10 

± 0.2 post-intervention, but increased to 1.18 ± 0.2 at follow-up, indicating that most of the initial improvement was not 
sustained. In Group B, the mean Gingival Index decreased from 1.34 ± 0.2 at baseline to 0.91 ± 0.2 post-intervention and 

was 1.05 ± 0.3 at follow-up. The absolute reduction from baseline to post-intervention was 0.09 units in Group A and 0.43 

units in Group B, while the reductions from baseline to follow-up were 0.01 and 0.29 units, respectively. Thus, gingival 

health improved in both groups immediately after the educational intervention, but the improvement was larger and more 

persistent in the animation group. Friedman test results demonstrated statistically significant within-group variation over 

time in both groups [Table 3]. 
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Table 3. Gingival Index scores over time and absolute change from baseline 

Group Baseline 
Mean ± 

SD 

Post-intervention 
Mean ± SD 

Follow-up 
Mean ± SD 

Change from 
baseline to 

post 

Change from 
baseline to 

follow-up 

Group A 1.19 ± 0.3 1.10 ± 0.2 1.18 ± 0.2 −0.09 −0.01 

Group B 1.34 ± 0.2 0.91 ± 0.2 1.05 ± 0.3 −0.43 −0.29 

Within-group Friedman test p values: Group A, <0.001; Group B, <0.001. Negative values indicate reduction from 

baseline. 

Overall, traditional lecture-based oral health education produced only limited short-term improvement, whereas the cartoon 

animation tutorial was associated with substantially greater reductions in plaque accumulation and gingival inflammation. 

Although some attenuation of effect was observed during the non-reinforcement follow-up period, Group B continued to 

demonstrate better oral hygiene outcomes than Group A at the end of the study. A summary of the change scores across 

both indices is presented in Table 4. 

Table 4. Summary of intervention-related change across oral health indices 

Index Group Immediate 

reduction 

(baseline 

to post) 

Reduction retained at 

follow-up 

(baseline to follow-up) 

Rebound after 

intervention 

(post to follow-

up) 

Interpretation 

Plaque Index Group 

A 

0.06 0.03 0.03 Minimal improvement; most of 

the modest gain was lost by 

follow-up 

Plaque Index Group 

B 

0.63 0.55 0.08 Marked improvement with 

substantial retention at 12 weeks 

Gingival 
Index 

Group 
A 

0.09 0.01 0.08 Small short-term improvement 
with near-return to baseline 

Gingival 

Index 

Group 

B 

0.43 0.29 0.14 Greater and more sustained 

improvement than Group A 

 

DISCUSSION 
The present study showed improvement in both groups, but the change was clearly larger in the group that received the 

cartoon animation tutorial in addition to the conventional lecture. This pattern was evident for both plaque and gingival 

scores and persisted, although attenuated, after reinforcement stopped. The findings suggest that oral health education 

becomes more effective when it is not limited to one-time verbal instruction but is delivered in a form that children can 

repeatedly watch, imitate, and enjoy.[6-8] 

 

The modest benefit observed in Group A agrees with earlier school-based studies showing that conventional dental health 

education improves awareness but often produces only limited behavioural change when reinforcement is infrequent.[8,9] 
In the present study, plaque and gingival scores in the lecture-only group improved slightly after intervention and then 

moved back toward baseline at follow-up. That pattern indicates that knowledge transfer alone did not sufficiently stabilize 

brushing performance in younger children. 

 

The stronger improvement in Group B is consistent with reports showing better oral hygiene outcomes with reinforced 

audiovisual or visually adapted education. Yazdani et al. found short-term improvement in oral cleanliness and gingival 

health after school-based educational interventions using leaflet and videotape support.[7] Hebbal et al. also reported lower 

plaque scores when audiovisual aids were used than with conventional teaching.[11] Likewise, visually tailored oral health 

education improved clinical outcomes in children with hearing impairment, underscoring the value of educational tools 

that are easy to follow and imitate.[12] 

 

Several factors probably contributed to the superior performance of the animation group. The cartoon character converted 

brushing instruction into an attractive behavioural cue, while the rhyme and movement likely increased attention and recall. 

Daily repetition at home during the six-week intervention probably strengthened motor learning of the recommended 

circular brushing technique. The small rebound seen at follow-up further indicates that reinforcement itself played an 

important role and that booster exposure would help preserve gains over time.[10] 

 

From a practical standpoint, the intervention was brief, low-cost, and usable through devices already present in many 
households. It also influenced clinical outcomes rather than knowledge alone, which makes the findings more relevant for 
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preventive dentistry. Overall, the study supports the use of child-centred digital reinforcement as a meaningful adjunct to 

conventional school oral health education. 

 

Limitations 
The intervention required access to smartphones or comparable digital devices and a minimum level of parental digital 

literacy, which restricts applicability in households without such resources. Follow-up was limited to six weeks after 

withdrawal of the video, so durability beyond 12 weeks remains unresolved. The source dataset provided repeated-

measures significance values but not complete between-group inferential estimates, which constrained deeper comparative 

statistical interpretation. 

 

CONCLUSION 
This interventional study showed that oral health education improved oral hygiene status in both study groups, but the 

improvement was substantially greater when traditional instruction was supplemented with a cartoon animation-based 
toothbrushing tutorial. Children exposed to the animated tutorial demonstrated larger reductions in plaque and gingival 

scores after six weeks and retained a better level of oral hygiene at follow-up despite partial rebound after reinforcement 

stopped. The findings indicate that visually engaging, age-appropriate, and repeatedly delivered educational media can 

strengthen daily toothbrushing behaviour in young schoolchildren. Incorporating such child-friendly digital tools into 

school oral health promotion programmes can enhance the effectiveness of preventive education and support better early 

oral health outcomes. 
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