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Objectives: Children with autism spectrum disorder (ASD) frequently experience difficulties in maintaining 
adequate oral hygiene due to sensory sensitivities, impaired motor coordination, and resistance to conventional 
toothbrushing techniques.1 Alternative toothbrush designs may help improve plaque control and brushing 
efficiency in this population. This study aimed to assess and compare the effectiveness of manual and triple-
headed toothbrushes in children with autism spectrum disorder 
Materials and Methods: Forty children with ASD were allocated into two groups (n = 20 each) at random. Group 
A employed a triple-headed toothbrush, while Group B utilised a conventional single-headed manual toothbrush. 
Oral hygiene status was assessed using the Simplified Oral Hygiene Index (OHI-S)5 at baseline and after two weeks 
of supervised toothbrushing. Statistical analysis was performed using appropriate tests. 
Results: The mean OHI-S score in the triple-headed toothbrush group decreased from 1.66 ± 0.55 at baseline to 
1.29 ± 0.39 after two weeks (p < 0.001). In the manual toothbrush group, the mean OHI-S score decreased from 
1.49 ± 0.64 to 1.40 ± 0.57 (p = 0.080). The reduction in OHI-S scores was greater in the triple-headed toothbrush 
group. 
Conclusions: Both manual and triple-headed toothbrushes improved oral hygiene among children with autism 
spectrum disorder. Although the triple-headed toothbrush group demonstrated a greater reduction in OHI-S 
scores, no statistically significant difference was observed between the groups. Triple-headed toothbrushes may 
therefore be considered a useful alternative oral hygiene aid, but larger studies are needed to confirm any clinical 
advantage. 
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Introduction 

Autism Spectrum Disorder (ASD) is a developmental 
condition characterised by challenges in behaviour, 
communication, and social interaction. Children diagnosed 
with ASD frequently display heightened sensory responses, 
reduced cooperation, and difficulty performing routine 
daily activities, including oral hygiene practices.1,2 These 
challenges can negatively influence their ability to maintain 
adequate oral health. 

Effective plaque removal depends on coordinated 
motor activity, understanding of brushing technique, and 
consistent behaviour. In children with ASD, these 
requirements are frequently compromised, leading to 
ineffective toothbrushing and increased susceptibility to 
dental caries and periodontal conditions.2,3 Evidence 
suggests that children with developmental disorders tend 
to exhibit poorer oral hygiene compared to their peers.4 

Conventional manual toothbrushes require controlled 
hand movements and adherence to specific brushing 
techniques to achieve optimal plaque removal. However, 
these requirements may not be consistently achievable in 
children with ASD due to motor and behavioural 

limitations.1,5 As a result, alternative strategies that simplify 
the brushing process are often required. 

Modified oral hygiene aids have been introduced to 
address these challenges. Studies indicate that changes in 
toothbrush design can improve plaque removal, 
particularly in people with limited manual dexterity.6,7 The 
effectiveness of toothbrushing is influenced not only by 
frequency but also by the ease with which the technique 
can be performed.8 

Triple-headed toothbrushes are designed to contact 
multiple tooth surfaces simultaneously, thereby reducing 
technique sensitivity and simplifying brushing movements. 
Previous studies involving children and individuals with 
special healthcare needs have reported improved plaque 
control with such designs.9-11 Additionally, structured 
training and supervised brushing have been demonstrated 
for enhancing oral hygiene practices in children with ASD.12 

However, limited evidence exists comparing different 
toothbrush designs specifically in children with ASD.1 

Accordingly, the present study aimed to evaluate and 
compare the effectiveness of manual and triple-headed 
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toothbrushes in improving oral hygiene among children 
with autism spectrum disorder. 

Materials and Methods 

Study Design and Setting 
A clinical study was undertaken after receiving approval 

from the Institutional Ethics Committee (TODC/IEC/017-
065/2024-25). A total of 40 children, 6 to 12 years old with 
a diagnosis of mild to moderate ASD, were enrolled. Before 
participation, parents or caregivers gave their informed 
consent. This study was designed as a parallel-group 
randomised clinical trial with a 1:1 allocation ratio. The 
study was conducted in accordance with the CONSORT 
guidelines for randomised clinical trials.  

Inclusion Criteria 
1. Children between 6 and 12 years of age diagnosed with 

autism spectrum disorder according to DSM-5 criteria.  
2. Caregivers/parents willing to provide informed consent 

and actively participate in the study.  
3. Children exhibiting fair to poor oral hygiene status.  
4. Children with mild to moderate autism spectrum 

disorder who were able to cooperate with supervised 
toothbrushing. 

Exclusion Criteria 
1. Children with a recent history of antibiotic and/or 

antiseptic therapy.  
2. Use of any adjunctive plaque control measures within 

the preceding five months.  
3. Children with severe autism spectrum disorder who 

demonstrated marked resistance to oral care 
procedures. 

4. History of allergic reactions to toothbrush materials. 
5. Presence of untreated dental caries associated with 

pulpal involvement, pain, abscess formation, 
periodontal disease requiring immediate treatment, or 
active oral infections. 

6. Caregivers unable to comply with study protocols or 
follow-up requirements. 

Sample Size Estimation 
The sample size was calculated using G*Power software 

version 3.0.1 (Franz Faul, Universität Kiel, Germany). A 
minimum sample size of 40 participants (20 per group) was 
estimated to provide 80% statistical power to detect a 
significant difference between groups at a significance level 
of 5% (α = 0.05), assuming an effect size of 0.92 derived 
from previously published data evaluating the plaque-
removal efficacy of toothbrushes in children with autism 
spectrum disorder reported by Vajawat et al.1 

Method of the Study  

Study Population 
A total of 40 children aged between 6 and 12 years, 

diagnosed with mild to moderate ASD according to DSM-5 
criteria, were included in the study. 

The demographic details, brief case history, and clinical 
findings of each patient were recorded.  

The Simplified Oral Hygiene Index was utilised for 
recording baseline oral health status.5 

Participants were randomly allocated into two groups 
using a computer-generated randomisation sequence 
prepared by an independent investigator who was not 
involved in outcome assessment. Allocation concealment 
was achieved using sequentially numbered, opaque, sealed 
envelopes (SNOSE). Each envelope contained the group 
assignment and was opened only after baseline OHI-S 
assessment had been completed. 

1. Group A: Twenty children were assigned to use a triple-
headed toothbrush (Vihax triple-headed toothbrush, India) 

2. Group B: Twenty children were assigned to use a single-
headed toothbrush group (Oral-B manual toothbrush, 
Procter & Gamble, India) 

Children in the triple-headed toothbrush group have 
been advised to place the brush over the occlusal surfaces 
and make brief back-and-forth strokes, applying around 
10 strokes to each segment. The circular Fones technique 
was employed for brushing in the conventional single-
headed toothbrush group. All participants were trained for 
brushing for approximately three minutes under the 
supervision of caregivers or healthcare professionals. 
Caregivers were instructed to assist with toothbrushing 
twice daily using the allocated toothbrush over a two-week 
period. Caregivers were contacted periodically during the 
study period to monitor adherence to the prescribed 
brushing protocol. Compliance was assessed through 
caregiver reports during follow-up visits. Oral hygiene 
status was reassessed after two weeks employing the 
Simplified Oral Hygiene Index.5 

Outcome Assessment 
OHI-S assessments at baseline and follow-up were 

performed by a calibrated examiner who was blinded to 
group allocation. Participants and caregivers could not be 
blinded because of the visible differences between the 
toothbrush designs. 

Statistical Analysis 
Statistical analysis was performed using IBM SPSS 

Statistics software (Version 26.0; IBM Corp., Armonk, NY, 
USA). Data were tested for normality using the Shapiro–
Wilk test. Descriptive statistics were expressed as mean ± 
standard deviation (SD). Intragroup comparisons between 
baseline and two-week OHI-S scores were performed using 
the paired t-test for normally distributed data or the 
Wilcoxon signed-rank test for non-normally distributed 
data. Intergroup comparisons were performed using the 
independent samples t-test or Mann–Whitney U test, as 
appropriate. A p-value <0.05 was considered statistically 
significant. Effect sizes and 95% confidence intervals were 
calculated where appropriate. 

Results 

The study comprised 40 children who had been 
diagnosed with ASD, with an equal number allocated to 
each group. All forty participants completed the study and 
were included in the final analysis. No participants were lost 
to follow-up, withdrew consent, or deviated from the study 
protocol. 
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Intragroup Comparison 
The mean OHI-S score in the triple-headed toothbrush 

group decreased from 1.66 ± 0.55 at baseline to 1.29 ± 0.39 
after two weeks. In the manual toothbrush group, the mean 

OHI-S score decreased from 1.49 ± 0.64 at baseline to 1.40 
± 0.57 after two weeks. The reduction in OHI-S scores was 
greater in the triple-headed toothbrush group than in the 
manual toothbrush group. (Table 1). 

 
Table 1. Intragroup comparison of mean OHI-S scores at baseline and after 2 weeks 

Group 
Baseline OHI-S 

(Mean ± SD) 
2 week OHI-S 
(Mean ± SD) 

Mean reduction 
(95% CI) 

Effect size 
(Cohen’s d) 

p-value 

Triple-headed 1.66 ± 0.55 1.29 ± 0.39 0.37 (0.23-0.51) 1.23 <0.001 

Manual 1.49 ± 0.64 1.40 ± 0.57 0.09 (-0.01-0.19) 0.41 0.080 

 
Intergroup Comparison 
The oral hygiene status of the two groups was 

comparable at baseline (1.66 ± 0.55 vs. 1.49 ± 0.64), with no 
statistically significant difference observed between them. 
Similarly, no statistically significant difference was found in 
the post-intervention OHI-S scores (1.29 ± 0.39 vs. 1.40 ± 
0.57) (Table 2) 

However, analysis of the change in OHI-S scores showed 
a greater reduction in the triple-headed toothbrush group 
than in the manual toothbrush group, indicating greater 
improvement in oral hygiene despite the lack of a 
statistically significant difference in the final post-
intervention scores. 

 
Table 2. Intergroup comparison of mean OHI-S scores 

Time point 
Triple-headed toothbrush 

(Mean ± SD) 
Manual toothbrush 

(Mean ± SD) 
Mean difference 

(95% CI) 
p-value 

Baseline 1.66 ± 0.55 1.49 ± 0.64 0.17 (-0.21 to 0.55) 0.391 

2 weeks 1.29 ± 0.39 1.40 ± 0.57 -0.11 (-0.42 to 0.20) 0.459 

Change score (baseline - 2 weeks) 0.37 ± 0.30 0.09 ± 0.22 0.28 (0.11 to 0.45) 0.0018* 

 
Discussion 

This study assessed the effectiveness of manual and 
triple-headed toothbrushes in enhancing oral hygiene 
among children with autism spectrum disorder. Although 
improvement was noted in both groups, the change was 
statistically significant only in the triple-headed toothbrush 
group. 

Children with ASD often experience difficulty 
performing effective toothbrushing due to behavioural 
challenges, sensory sensitivities, and impaired motor 
coordination.1,2 These factors can reduce the efficiency of 
plaque removal and increase the risk of oral diseases. 
Simplifying oral hygiene procedures is therefore essential in 
improving oral health outcomes in this population. 

Although no statistically significant difference was 
observed between the groups in post-intervention OHI-S 
scores, the greater reduction in OHI-S scores observed in 
the triple-headed toothbrush group suggests a potential 
clinical benefit. This may be attributed to its design, which 
enables simultaneous cleaning of multiple tooth surfaces 
while reducing reliance on precise brushing movements, 
making it particularly suitable for children with limited 
motor skills and facilitating caregiver-assisted 
toothbrushing.3 However, larger randomised clinical trials 
are required to confirm these findings. 

The current study's results align with earlier evidence 
indicating that toothbrush design plays a significant role in 
plaque control.6,7 Effective oral hygiene depends not only 
on brushing frequency but also on the ability to carry out 
adequate brushing movements.6 Systematic reviews have 
shown that modified or powered toothbrushes can 
improve plaque removal, particularly in individuals with 
compromised manual dexterity.7,8 

Studies involving children with special healthcare needs 
have also demonstrated that simplified brushing 
techniques and adaptive aids contribute to better oral 
hygiene outcomes.9,11 Additionally, training programs 
aimed at improving oral hygiene practices in children with 
ASD have shown positive effects on plaque control and 
overall oral health.12 

In contrast, the manual toothbrush group in the present 
study showed comparatively less improvement. This may 
be attributed to the need for coordinated hand movements 
and adherence to specific brushing techniques, which may 
be difficult for children with developmental challenges to 
perform consistently.4,5 

Several limitations should be considered when 
interpreting the findings of this study. Although attempts 
were made to minimise bias, complete blinding was not 
feasible because the toothbrushes differed visibly in design, 
potentially affecting participant behaviour and outcome 
assessment. In addition, the two-week follow-up period 
was sufficient only to evaluate short-term plaque reduction 
and does not provide information on the durability of oral 
hygiene improvements over time. 

Future studies should include larger, more diverse 
cohorts to improve the generalisability of the results and to 
examine the sustained effectiveness of these toothbrush 
designs. Exploring the integration of adaptive oral hygiene 
devices with behavioural support strategies may also help 
identify more comprehensive approaches for enhancing 
oral health among children with autism spectrum disorder 
(ASD). 

Conclusions 

Both manual and triple-headed toothbrushes improved 
oral hygiene among children with autism spectrum 
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disorder. Although no statistically significant difference was 
observed between the groups in post-intervention OHI-S 
scores, the triple-headed toothbrush group demonstrated 
a greater reduction in OHI-S scores over the two-week 
study period. These findings suggest that the triple-headed 
toothbrush may be a useful alternative oral hygiene aid for 
children with ASD. However, larger randomised clinical 
trials with longer follow-up are required to confirm these 
findings and establish its clinical advantage over 
conventional manual toothbrushes. 
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