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Abstract 
Aim: Validation of indigenously developed video for teaching tooth brushing to children with Autism 
Spectrum Disorder.  
Methodology: This prospective pilot study was carried out in 10 participants of age 5-12 years. The 
developed video was taught to incorporate in the routine and transferred in parent’s smartphones after 
assessing their baseline descriptive, plaque index, tooth brushing efficiency and time required for 
perform the activity. The intention was to assess the improvement in tooth brushing technique and the 
ability of the child to comprehend and follow the instruction as shown in the video. 
Results: In first visit, most of the children with ASD were incapable of grasping the toothbrush properly 
and had irregular tooth brushing practices. The mean plaque score (Silness and Loe) has improved from 
2.04 ± 0.65 to 2.03 ± 0.12 (p>0.05) in the second visit and significantly improved from the baseline to 
third visit (p<0.05). Parental perception also highlighted improved compliance towards tooth brushing 
than before. The children showed less reluctance for tooth brushing which was a common concern for all 
the 10 set of parents.  
Conclusion: Videos provides more comprehensible and structured way to deliver information and teach 
the desired action for the audience. Various tasks can be taught to children with ASD which may help 
children to cope better in dental environments during treatment.  
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Introduction 
Learning in 21st century without technology is a setback for lot of individuals. 
Recommendations by the American Academy of Paediatric Dentistry suggests individualised 
preventive strategies should be unique to the need of the individual [1]. Considering the use of 
technological advancements and its interplay with success of health education. It becomes 
important to invest in tools that makes the teaching a lot more easier and comprehensible for a 
differently abled child.  
Children diagnosed Autism spectrum disorder (ASD) experiences impaired social interactions 
and communication, also they faces restrictive and repetitive patterns of behaviour due to the 
neurodevelopmental dysfunctions [2]. Many of the elementary tasks like tooth brushing, 
constructions of sentences, making eye contact are delayed in this group. Visual Strategies in 
the form of photographs with auditory cues, individual task supports, visual scripts, video 
modelling aids in assisting in daily routines and thereby help improvement in the behaviour [3].  
As many children with ASD are categorized as visual learners, their understanding is 
heightened as their visual processing skills are more than their audio or verbal processing [4, 5]. 
Most commonly used technique is the Picture Exchange Communication System (PECS) 
which uses sticked pictures and written words that helps in teaching the skill of intentional 
communication to children as advocated by Heflin & Alaimo in 2007 [6].  
Visual pedagogy in the form of video provides a more structured and live instructional 
teaching that can be learned by the patient. It is also a part of education and treatment tool of 
autistic and related communication-handicapped children [7]. Video modelling is a method 
where an individual is asked to watch a given video to teach a desired skill.  
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The targeted skill can be modelled by a peer, an adult or by 
themselves. The instructions are prompted and reinforced on 
the individual after which the person imitates the behaviour of 
the model as displayed in the video [8, 9].  
Thus, this study intend to deliver video modelled tooth 
brushing social story with the help of indigenously created 
and validated video, modelled by a professional to teach 
correct and structured tooth brushing.  
 
Material and Methods 
This prospective pilot study was carried out in the department 
of paediatric and preventive dentistry. The study was ethically 
approved by the Institutional Review Board-I.T.S ethical 
committee and written informed consent were signed by all 
parents. The selected age group was 5-12 years with 4 female 
and 6 male participants. The intention was to assess the 
improvement in tooth brushing technique and the ability of 
the child to comprehend and follow the instruction as shown 
in the video. The success of which can be employed on 
researches carried out for large scale studies.  
The ten child volunteers diagnosed with autism were 
attending a special school near the hospital. It was a volunteer 
based participation which did not included any financial or 
incentive support. The basic requirement of the study was any 
smartphone with internet connectivity.  
 
Inclusion criteria  
1. Having access to a mobile smartphone 
2. Age group within 5-12 years 
 
Exclusion criteria  
1. Highly uncooperative children during dental check-up. 
2. Under medication affecting oral hygiene.  
 
For this study, the widely advised Fones technique with 
horizontal scrub in the occlusal surfaces was used as the 
standard for proper tooth brushing technique. Fones technique 
is commonly suggested for young children with limited 
manual dexterity or motor coordination as it involve circular 
stroke on each set of teeth [10, 11]. In addition to tooth brushing 
it also allows good gingival stimulation ensuring its health [12].  
The video demonstration of Brushing technique was recorded 
that illustrated simple and structured steps such as Fill mug 
with water, Put paste on brush, Circles in front, Circle in 
right, Circle left, Clean the uppers, Scrub lowers, Clean the 
inners, Rinse and spit. The Audio was dubbed by recording it 
in parts in both Language-English and Hindi. Created video 
was then mixed, edited and modified as per to the responses 
from the one psychiatrist and a special educator. The final 
version was kept in MP4 format ensuring its compatibility by 
checking it in Android and Apple smartphones. 
The study protocol was as follows. Baseline oral hygiene 
assessment by filled in WHO 2013 form, plaque index was 
recorded and frequency, agent, and technique of tooth 
brushing was noted.  
At baseline and prior to the intervention, a brief 

demonstration of the created video was shown to the children 
in presence of parents, caretaker or teachers. The participants 
were made to watch video showing adult-modelled tooth 
brushing technique. Children were asked to use their regular 
toothbrush and toothpaste as used earlier. Training was 
provided to the parent’s record the tooth brushing activity for 
the follow-up evaluation.  
The plaque score was assessed by running the explorer on the 
labial and lingual surfaces of the six indexed teeth. The 
modification was followed in case of any missing indexed 
teeth. A re-evaluation for created video demonstration was 
done after 1 day, on the 14th day and 30th day. After baseline 
the plaque assessment was recorded on 30th day of the 
intervention. 
The caretaker/parents and teacher were asked not to modify 
the tooth brushing teaching apart from the technique shown in 
the video. However, support in the form of reinforcing the 
steps shown in the video was allowed in case any child 
needed additional help.  
Tooth brushing ability was evaluated in the follow up by 
following Shin and Saeed [13] criteria. The seven main steps of 
evaluation: holding the tooth brush, brushing in circular 
motion on front teeth, upper teeth, lower teeth, inner teeth, 
rinsing and spitting the remaining toothpaste was scored as 0 
= inability to perform the step, Score 1 = parent completed the 
step for the individual, Score 2 = a prompt was required for 
the child to complete the step whereas Score 3 was given to 
children completed the step on their own. The mean score in 
the three recalls were documented and analysed. Finally, for 
each attempt on re-evaluation the length of time spent on 
Tooth brushing was also recorded in seconds.  
 
Analytical approach 
Data was entered into Microsoft Excel spreadsheet and then 
checked for any missing entries. It was analysed using 
Statistical Package for Social Sciences (SPSS) version 21. 
Categorical variables were summarized as absolute & relative 
frequencies and continuous variables were summarized as 
mean and standard deviation. Graphs were prepared on 
Microsoft Excel. 
Normality of the continuous variables was checked by 
Shapiro Wilk test. Data was found to be normal. Thus, 
inferential statistics were performed using parametric tests of 
significance.  
Comparison of categorical variables was done using Chi 
square test. Intergroup comparison of continuous variables 
was done using Independent t test. The level of statistical 
significance was set at 0.05. 
 
Results 
The selected age group was 5-12 years with 4 female and 6 
male participants having a mean age of 8.3 ± 0.23 years. The 
children had a prior diagnosis of Autism Spectrum Disorder 
recorded in their school records. Table 1 represents the 
descriptive data and baseline statistics.  

 
Table 1: Descriptive data of the baseline evaluation 

 

 Frequency Percentage 
Gender Male = 6, Female = 4 60%, 40% 

Mean age 8.3 ± 0.23 years - 
Children brushing twice daily 2 20% 

Children requiring assistance while brushing 10 100% 
Children visiting/visited dentist before 2 20% 
Children undergoing dental treatment 0 0% 
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Children spending 2 minutes for Brushing 0 0% 

Baseline Mean Plaque Score 2.04 ± 0.65 - 
Baseline Mean Brushing Time 1.01 ± 0.57 - 

 

 
 

Fig 1: Mean score of the tooth brushing steps evaluated at three different time intervals 
 

Table 2: Mean plaque score and mean tooth brushing time assessed at T0, T1 & T2 time interval 
 

 T0 T1 T2 
Mean Plaque Score 2.04 ± 0.65 2.03 ± 0.12 2.00 ± 0.33 

Mean Brushing Time (min) 1.01 ± 0.57 1.5 ± 0.11 1.6 ± 0.09 
 

Discussion 
Children with ASD faces enormous challenges for dental care 
access and oral healthcare practices. Optimum oral care 
maintenance in children with ASD should to be of prime 
focus, since the existing dental problems may worsen and 
intensify, thereby impacting the individual’s overall quality of 
life [14]. Thus, a holistic approach to oral care in children with 
ASD is substantially required [15].  
The creation and validation of an educative video in case of 
an autistic child for tooth brushing is relevant because it 
provides a pedagogic resource tool which can be offered to 
the maximum number of children for an independent and 
flexible learning. An educative video will address to the basic 
aspects related to the daily oral care for individual with 
autism, it is a promising effort to enhance home based oral 
health care practices and may also help children to cope 
during dental visits. The objective of the study was to validate 
a created educational video for children with autism and their 
families who experience difficulty in performing tooth 
brushing. 
Such methodological intervention is being widely 
constructed, validated and used in many fields even by 
children with autism, aiming to strengthen and stimulate the 
audience helping them to cope, sensitize and learn new care 
strategies [16-19]. Instructive recordings are planned not 
exclusively to give new information, yet additionally to 
fortify existing ones by reinforcing as many times as needed 
by the patient or their families [20].  
In spite of the thorough scientific literature based on the video 
modelling as an educative tool, the validation of any created 
video stand important both by the children and their parents 
for its effectivity, scientific anchoring and creditability. 

In first visit, most of the children with ASD were incapable of 
grasping the toothbrush properly and had irregular tooth 
brushing practices. As per to parents/caretakers, 100% 
children required assistance in performing tooth brushing and 
80% were not practicing tooth brushing twice daily. The 
hurdled tooth brushing was indicating the difficulty faced by 
these children due to the fine and gross motor impairments, 
mental disabilities, and sensory problems, as well as the 
requirement of parent/caregiver support as reported by 
previous studies [21-25]. There were very few children who had 
visited a dentist before. Less awareness and low priority of 
dental care was a major factor for the poor oral health by 
researchers. It has been previously documented that children 
with ASD usually suffers from gingivitis, periodontitis, and 
discomfort owing to poor oral hygiene practices [26, 27]. 
The mean plaque score (Silness and Loe) [28] though non-
significant but has improved from 2.04 ± 0.65 to 2.03 ± 0.12 
in the second visit and significantly improved from the 
baseline to third visit (p<0.05). The frequency of the brushing 
had improved as 4 children started brushing twice daily after 
15 days of intervention with increased to 6 on the 30th day of 
evaluation. This result was partially in agreement with 
Charlop-Christy et al. [29] who observed the acquisition of the 
task in 5 children only after just 2 sessions of video 
modelling.  
The ability to perform tooth brushing was also assessed by 
analysing seven different steps required to complete fones 
brushing technique. The mean score by the shin and saeed 
criteria depicted improvement at the third visit after practicing 
the tooth brushing with the video. The results were 
statistically significant (P<0.05). 
Parental perception also highlighted improved compliance 
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towards tooth brushing than before. The children showed less 
reluctance for tooth brushing which was a common concern 
for all the 10 set of parents. The parental perception for the 
effectiveness of the created video reported both improved 
behaviour and acquisition of tooth brushing. One child 
displayed independent tooth brushing after 30 days of the 
intervention, the independency achieved was with the video 
when played simultaneously.  
Although some results were not statistically significant, but 
the findings are promising. Consistently decreasing plaque 
scores over the course of the intervention, along with parental 
report of intervention success, suggest that the created video 
is a probable candidate for better tooth brushing practice.  
According to the evaluation, the constructed video enhances 
interest in the activity and shortens skill acquisition time. 
Similar findings were observed in a researches carries out by 
Charlop-Christy MH [29], Keith D. Allen and Dustin P [30], 
MacDonald R and Clark M [31], Rehfeldt R and Dahman D 
[32].  
This pilot study for the video validation was conducted with 
children from one special school diagnosed with the spectrum 
disorder. It is estimable that the obtained results justifies the 
developed video, being necessary to use as a resource for 
health education, evaluating its educational effectiveness. 
 
Conclusion  
Videos provides more comprehensible and structured way to 
deliver information and teach the desired action for the 
audience. It is also worth noting that the construction and 
validation of the educational video, with correct technique 
contributes for instructions based independent learning and 
performing the desired task even in the absence of health 
professionals/instructors.  
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