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ABSTRACT

Most children with autism have problems brushing their teeth and require supervision when brushing their teeth.
Reports received from parents/caregivers of children with autism in the city of Surabaya, about 59% of autistic
children brush their teeth once a day or less, 37% brush their teeth if they want to and almost 27% don't brush
their teeth when they don't want to. As a health worker, oral health promotion have an important role to spread
information and guiding them to better health. The health promotion or training process in maintaining the oral
health of children with autism has several factors to achieve the goal such as the method; media; message; and the
educators themselves. In the process, media and methods are important for the success of an oral health promotion
program. Aim: Explain the use of several suitable media and methods for oral health promotion in children with
autism. Methods: Systematic literature review. Population: Children with autism Results: Several media and
methods that can be used in promoting the health of autistic children are visual media (picture cards, pictures,
flipcharts, social story), digital media (software applications), and audio-visual media (video) as well as several
methods, such as PECS, tell show do, visual pedagogy, self-modeling, TEACCH, and yoga Conclusion: Visual
media is the most widely used media in the articles that are reviewed. Some of the appropriate media that can be
used in promoting the health of autistic children are visual media (picture cards, pictures, flipcharts, social story);
digital media (software applications), and audio-visual (video) media. Some methods that are appropriate for
autistic children are PECS, tell-show-do, visual pedagogy, self-modeling, TEACCH, and additional methods are
found, namely the yoga method. Visual pedagogy and PECS methods are the most widely used methods in the
reviewed articles.
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INTRODUCTION

Autism Spectrum Disorder (ASD) is a developmental disorder that can cause significant social,
communication, and behavioral disturbances. Often people with ASD look different from normal people in
general, but they can still communicate, interact, behave, and learn in different ways than most people in general.
People with ASD can learn, think, and solve problems and can be measured from the gifted to the complex
disorder. Some people with ASD desperately need help in their daily lives. Current ASD diagnoses include several
conditions that were previously diagnosed separately, such as autistic disorder, Pervasive Developmental Disorder
— Not Otherwise Specified (PDD-NOS), and Asperger's syndrome. This condition is currently classified as an
autism spectrum disorder. Data from states that the prevalence of autism sufferers increased from 1 per 150
population in 2000 to 1 per 54 in 2016. ASD affects boys more with a prevalence of 1:37, while in girls 1: 151 @,

Reports received from parents or caregivers of children with autism in the city of Surabaya, about 59% of
autistic children brush their teeth once a day or less, 37% brush their teeth if they want to and almost 27% don't
brush their teeth when they don't want to. About 51% of children with autism eat snacks more than 2 times a day
after they eat and did not do cleaning strategies like drinking water or brushing their teeth. Fifty-three percent of
parents/caregivers do not take their child to the dentist for a toothache solution but instead, buy analgesics or leave
them alone. Research showed that 79% of children with autism in the city of Surabaya had experienced dental
caries and 47% had untreated dental caries . While the results of research in other cities show that generally, the
OHI-S (Oral Hygiene Index Simplified) status of autistic children in Manado City is in the moderate category
with an average OHI-S index of 2.77 ©),

Training in maintaining oral hygiene in children goes through some serious obstacles. The reason is that the
characteristics of children with autism are having limited communication skills; short-term concentration or not
being able to pay attention to something with a focus for a long time; inability to understand information and get
bored quickly ®. In a study conducted on autistic children in Hongkong, it was explained that the disturbing
behavior of autistic children such as crying and shouting also occurred when they were required to brush their
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teeth and resulted in tremendous stress for parents or caregivers which could cause them to give up on caring for
them ®. dental health for autistic children. In addition, autistic children also have sensory difficulties in brushing
their teeth and tasting toothpaste ©.

As a health worker, oral health promotion have important role to spread information and guiding them to better
health. Change (adoption) of a person's behavior is a complex process and requires a relatively long time,
indicators of behavior change can go through 3 stages, such as changes in knowledge, attitudes, and practices or
actions. Health promotion is an important thing for the sake of spreading information about oral health in the
community. Health promotion in the value of education, in general, is all the effort that is planned to influence
others, whether individuals, groups, and communities so that they do what is expected by the educators of oral
health promotion @

The oral health promotion or training process in maintaining the oral health of children with autism has several
factors to achieve the goal, such as the method, media, message, and the educators. In the process, media and
methods of health promotion are important for the success of a health promotion program (. Oral health education
will look interesting if it is delivered with appropriate media and methods ©).

METHODS

This systematic literature review uses the PRISMA guidelines, Mendeley, and PICOS (Population,
Intervention, Comparators, Outcomes, Study Design and Population Type, Publication Years, Language) on
critical appraisal to comparing and summarizing all articles. The works of literature were obtained from 3
academic databases, namely: Google Scholar, Microsoft Academic, and Wiley Online Library. The minimum
number of articles planned is 10 articles, published in the last 5 years with Indonesian or English language. The
keywords that are used in databases are “Autism spectrum disorders AND (tooth brushing program) AND
(education tool and method)”. The article screening was carried out for 1 month in November 2020.

Table 1. PICOS framework

Criteria Inclusion Exclusion
Population Children with autism Other than children with autism
Intervention The use media and method of oral Other than the use media and method of

health promotion on children with oral health promotion on children with
autism autism
Comparators - -
Outcomes Toothbrushing skill, oral hygiene skill Other than toothbrushing skill, oral
hygiene skill

Study design and All study desgin Type: non original article
population type Type: original article
Publication years 2015 or later Before 2015

Language Indonesian and english Other than indonesian and english

The initial stage is to enter all journals or articles that have been found into the Mendeley application via the
Mendeley web importer. After being entered through the Mendeley web importer, only 707 journals can be
entered.

Furthermore, screening was carried out on the Mendeley application to check for duplication of articles, so
that 77 article titles were found in 3 databases. Thus, the number of articles that passed the duplication screening
was 664 titles.

The next stage is to conduct a feasibility test by assessing the content of the abstract based on inclusion and
exclusion criteria. The inclusion criteria were carried out through critical appraisal with an instrument in the form
of a checklist with 4 options, namely Yes (Score 1), No (Score 0), Unclear (Score 0) and Not applicable (Score
0). The sum of all item scores produces a total score which is converted in percentage terms. Furthermore, a cut-
off value of 75% is determined. At this stage, 18 abstracts had to be issued, so that 12 articles were included in
further studies.

The next stage is to conduct a feasibility test by assessing the contents of fulltext articles, in the same way as
an abstract assessment. At this stage, 2 articles had to be issued, so that 10 articles were included in this studies.
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Figure 1. PRISMA flow diagram
RESULTS

Tabel 2 shows several types of media and method that are suitable for children with autism. Some of these
media are visual media in the form of picture cards used in research by Doichinova et al and Al-Batayneh et al.
Both of their research are using PECS as method however in research by Doichinova et al beside using PECS they
also use self-modelling method as an addition.

In form of picture as media found in research by Smutkeeree et al, it explain that they use visual pedagogy as
the method to support the media. In other research that also use picture as media was explained in research by
Cahyani & Chamidah yet they use TEACCH as a method wich is a method that often used in autistic children.
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Other picture media is software based application on iPad called cATED is found in research by Lopez Cazaux et
al it also says that they use visual pedagogy as the method.

Another visual media is flip chart that are found in study by Du et al and they use visual pedagogy as the
method. There also social story that use self modelling method for children with autism is found in reserach by
Zhou et al. In study by Kusumasari et al, they use photograph as media however the method is not explained in
the study.

In both study by Ramassamy et al are using picture media and visual pedagogy as the method also video media
and video-modelling as the method. The study also explain that they use yoga method to support the other method.

Table 2. Media and method used in oral health promotion for children with autism

No | Reference | Year | Study design Population Media Method Country
1. |Doichinovaet| 2019 | Before-after 30 autistic children aged | Picture cards PECS Bulgaria
al @ study 6-11 years old Tell-show-do
2. | Al-Batayneh | 2020 |Longitudinal 75 autistic children aged | Picture cards PECS Saudi
etal @ study 4-18 years old Arabia
3. |Zhou et al 2020 | Before-after 87 autistic children Social story Self-modelling China
(10 study
4. |Ramassamy | 2019 | Comparative 72 children with autism | Pictures Visual pedagogy | India
etal @ study (medium severity Video Video-modelling
category) aged 7-15 years Yoga
old
5. |Ramassamy | 2019 | Comparative 72 children with autism | Pictures Visual pedagogy | India
etal 1@ study (medium severity Video Video-modelling
category) aged 7-15 years Yoga
old
6. |Smutkeeree et| 2020 | Longitudinal 31 autistic children (mild- Visual pedagogy | Thailand
al @3 quasi moderate severity Pictures
experimental category) aged 5-17 years
study old
7. |Duetal ™ 2020 | Longitudinal 122 autistic children aged | Flip chart Visual pedagogy |Hongkong
study 2,5 -7 years old
8. |Lopez 2019 | Longitudinal 55 autistic children aged |Picture based | Visual pedagogy |France
Cazaux et al study 3 -19 years old softwere
(15) application on
iPad (CATED)
9. |Cahyani & 2017 | Quasi 1 autistic child 4th grade |Pictures TEACCH Indonesia
Chamidah #® experimental | elementary school student
10 | Kusumasari 2016 |Single subject |3 autistic children aged 8, | Photograph - Indonesia
etal @ quantitative 10 and 14 years old
DISCUSSION

Most children with autism have problems brushing their teeth and require supervision. This is because it is
related to their behavior in the form of behavioral limitation, limited interests and activities, limited manual
dexterity, and sensory problems @8, Training in the maintenance of oral and dental hygiene in autistic children
goes through some serious obstacles. The reason is that the characteristics of autistic children are having limited
communication skills; short-term concentration or not being able to pay attention to something with a focus for a
long time; inability to understand information and, get bored quickly ®.

The study of Al-Batayneh et al explained that the visual media of picture cards in the PECS method was
effective in practicing the ability to brush teeth and changing to better periodontal index, gingival index, and
DMEF-T. Another study by Doichinova et al also explained that the picture card media in the PECS method can
train the ability to brush the teeth of autistic children and change the OHI-S index of autistic children for the better.
This is in line with the research of % that picture cards in the PECS method can train autistic children's
independence in brushing their teeth and change the periodontal index and OHI for the better.

PECS is a method that uses drawing aids, which uses a board or book and a selection of pictures as media for
everyone to deliver messages. PECS makes it possible for those with "autistic" barriers to communicate with
others without verbal letters. Previous studies and experiments have shown that PECS can improve expression on
communication. The use of the PECS (Picture Exchange Communication System) method can be used as an
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alternative in training autistic children's communication because this method adapts to the communication
characteristics and uniqueness of autistic children ©%2Y- In addition, in Doichinova et al's research, apart from
using the PECS method, the research also uses the tell-show-do method, the reason is autistic children tend to
learn well by imitating what others do. Doichinova et al also explained that the visual method is an appropriate
non-verbal communication method to educate about dental health in children with autism where they have
difficulty in social interaction, verbal and non-verbal communication. This is also in line with research by ¢2
which explains that the use of picture cards enables researchers to communicate information and instructions more
effectively to autistic children.

In 6 other studies, it was explained that visual media images or photos were also effective in training the ability
to brush teeth in autistic children. When compared with the practice of brushing teeth at the first visit, there was
a statistically significant increase in the ability to brush teeth after the use of visual media in visual pedagogy for
2 weeks, 4 weeks, 3 months, and 6 months ®. Another study by Du et al described a significant improvement in
clinical oral and dental health (oral hygiene status and gingival health) after using visual media in the form of flip
charts on visual pedagogy for 6 months.

The visual pedagogy method was found in 6 reviewed articles. Smutkeeree et al explained that there was a
statistically significant increase in the ability to brush teeth after using visual pedagogy for 2 weeks, 4 weeks, 3
months, and 6 months. This is in line with a literature study that explains that the use of visual pedagogy improves
dental and oral hygiene skills and increases cooperation in dental care in children with ASD @3, The definition of
visual pedagogy in education using images that demonstrate specificity and consistency in scientific terms @4, In
other words, visual pedagogy is education or training by utilizing visual media.

Another method that has proven effective is TEACCH (Treatment Education of Autistic and Related
Communication and Handicapped Children) which is one of the educational therapies for autistic children which
can also be used as an appropriate method of health promotion for autistic children in practicing brushing skills.
The TEACCH method is a teaching method specifically designed for people with autism. Therefore, this
TEACCH method has principles that are adapted to the characteristics of autistic children. The principles in the
TEACCH method include environmental management, information is provided visually, children's interests are
used as reinforcement and meaningful communication. In the study, it was explained that the use of the TEACCH
method was able to improve self-development skills in brushing the teeth of autistic children @9,

In Zhou et al's study, social stories can improve the ability to brush teeth in groups of children with special
needs, both autistic and non-autistic. Social stories can also change OHI-S status and gingival status for the better.
Apart from using social stories, the research also uses a self-modeling method, where children with autism follow
the steps on how to brush their teeth on social stories and practice them while looking at the mirror. If a child
incorrectly practices a certain step that has been illustrated in the social story, the dental assistant will help hold
his hand, and show how to brush their teeth properly. Children can see their appearance in the mirror. This is
consistent with other studies that explain that dental stories can serve as a relatively simple, low-cost, and effective
tool that can help families of autistic children prepare them to visit the dentist .

In addition to printed visual media, the use of digital visual media using a software application called cATED
on the iPad® in a tooth brushing training program also enables the improvement of the ability to brush teeth in
children with autism. Brushing teeth which is a preventive measure for dental and oral health care can be done
better, along with increased compliance and autonomy of autistic children @, This is in line with the statement
from @ that the application for autistic children increases the ability to brush their teeth which also contributes
as a preventive measure in autistic children. The use of the iPad as a medium for maintaining oral and dental
hygiene, especially for learning to brush teeth, is a simple and effective medium.

The use of other media, namely audio-visual media in the form of videos, described in both studies belonging
to 219 namely video modeling is a 3-minute video that demonstrates the steps of brushing teeth which are played
once a day at school by the teacher to children with autism. It is also proven effective in increasing the ability to
brush the teeth of autistic children although it is slower than the group using the same method but accompanied
by the yoga method. However, the use of video media also needs to pay attention to the sound or audio used,
considering that autistic children have characteristics that are sensitive to loud sounds or voices. They will
experience changes in behavior when listening to sounds that are too loud @7,

In the development of research, additional methods or effective companions were also found to support the
formation of a comfortable situation for autistic children, namely the yoga method. Yoga training is given to help
increase flexibility, create awareness, and increase energy circulation throughout the body of autistic children b,
The literature reviewed shows that yoga improves children's emotional balance, cognitive strength, and attention
and reduces negative thought patterns, negative behavior, emotional and physical arousal, anxiety, and reactivity.
Thus, participation in yoga programs helps as a protective and curative factor for children with
neurodevelopmental disorders or children with autism ©®). In addition, yoga can also reduce the severity of autistic
children @,
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Autistic children who undergo training with visual pedagogy (VP) and video modeling (VM) along with yoga
training can learn brushing skills more effectively and quickly when compared to children who are only trained
with the VP and VM methods. In another study, it was explained that autistic children who underwent training
with visual pedagogy (VP) and video modeling (VM) along with yoga training also had better oral hygiene than
children who were trained only by the VP and VM methods ¢112),

Several articles explain that the media applied in health promotion has proven to be effective in training autistic
children in terms of oral health maintenance behavior. With the trained behavior of maintaining oral health, the
oral health status of children with autism also changes for the better, which is confirmed in another study by Zhou
et al that an increase in the ability to brush teeth, followed by a decrease in scores on dental health status so that
it is appropriate to support the role of media interventions in oral health promotion. Besides media, the use of the
method also supports the success of oral health promotion . It is proven from several articles, in children with
autism who have had an intervention, experience an increase in their ability to brush their teeth and maintain oral
hygiene behavior. This change in health behavior also has an impact on the better dental and oral health status of
children with autism.

CONCLUSION

Media and methods are very important in promoting health in children with autism. Some of the media
reviewed are visual media, visual media are media that are often used in the education of children with autism.
Visual media is an appropriate non-verbal communication method to educate about dental health in children with
autism where they have difficulty in social interaction, verbal and non-verbal communication. In addition, there
are print media in the form of social stories, electronic or digital media in the form of software applications on the
iPad, and audio-visual media in the form of videos. Several oral health promotion methods were also found that
were combined with educational therapies for autistic children, namely PECS, tell show do, visual pedagogy, self-
modeling, and TEACCH. Visual pedagogy and PECS are the most widely used methods in several articles. The
review also found an additional or companion method in promoting dental health in autistic children, namely the
yoga method. This method can be applied with a view to creating a comfortable situation so that children with
autism can receive the information well.
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