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Summary

Aims: Visual support of the TEACCH program has been reported to be effective in communicating new tasks in dentistry in ASD 
(ASD), but the need for routine activity remains unclear. Patients with ASD were investigated for their need for visual support in 
routine activity of regular dental check-ups. 

Methods: Altogether, 36 patients with ASD were investigated in terms of sex, age, visual support in daily life, developmental age, 
severe behavioral disorder, and dental experience by interviewing caregivers or parents. The need for visual support was confirmed 
in three steps: “ lying down on the dental chair”, ”opening their mouth”, and ” using a rotary brush.” A decision tree analysis was 
performed to explore factors requiring visual support in regular dental check-ups.

Results: Of the patients, 80.6% did not always require visual support in routine dental settings. The factor associated with the 
requirement for visual support was “difficult-to-handle panic.” Those who received visual support during regular dental check-ups 
required visual support for “opening their mouth”. 

Conclusion: Almost patients with ASD do not need visual assistance for routine dental check-ups activities. Evaluating the need 
for visual support with associated factors and providing visual support as needed are crucial.
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Introduction
Dental treatments of patients with ASD are more difficult than 

those of patients with intellectual disability [1,2] because of the 
latter’s impairments in social interaction, mutual relationships, 
and social communication [3]. Patients with ASD may show refusal 
behavior such as not sitting on the dental chair or not assuming the 
supine position during oral examinations and dental treatments.  

 
This is because they have uncertainties, fears, and confusion  
regarding unexpected things, which are derived from a lack of 
understanding of verbal forms of communication. Therefore, people 
with ASD have been recommended to use the TEACCH(Treatment 
and Education of Autistic and Related Communication Handicapped 
Children) program [4,5] because they have excellent understanding 
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and visual memory despite their difficulty in understanding spoken 
words [6]. The TEACCH program was reported to be effective in 
dental practice [7] and relaying toothbrushing instruction [8] 
due to the visual structure that shows what to do in advance with 
pictures and photographs.

It is well known that visual support is important in patients 
with ASD to help them understand and experience something for 
the first time to allay their uncertainties. However, the need for 
visual support for routine activities in the dental office, such as 
oral examinations and professional mechanical tooth cleaning 
during periodic dental check-ups is unclear. Although they have 
undergone oral examinations many times during regular dental 
check-ups, some require visual support to accept regular dental 
examinations, while others do not. Schopler E [4] has advocated the 
importance of preparing the environment to compensate for their 
weaknesses, and that understanding from the actual observation 
of the child is the basic idea of the TEACCH program. All patients 
with ASD may not need visual support. Providing visual support 
to all patients with ASD prolongs oral examination time. However, 
there is no information on the proportion and factors of patients 
with ASD who require visual support, even for routine dental 
activities. Moreover, communication difficulties in patients with 
autistic spectrum disorders vary widely depending on individual 
characteristics and developmental stage. Thus, we investigated the 
percentage of patients with ASD who require visual support and 
patients’ characteristics associated with the need for visual support 
when assuming the supine position, opening their mouth by 
themselves, and accepting professional mechanical tooth cleaning 
in regular dental check-ups.

Methods
Participants

Altogether, 36 patients (27 men and 9 women) diagnosed with 
ASD who underwent regular oral examinations in our institution 
were included in this study between April and August of 2014. 
Written informed consent was obtained from all the patients and 
their parents. None of the participants were applied with physical 
restraint in our department. The mean age of the participants was 
19.4 ± 10.4 years (mean ± S.D.) [4–45 years (range)]. This study was 
approved by the institution’s ethics committee (approval number: 
200).

Interview with caregivers or parents
The parents or caregivers were interviewed regarding the 

presence or absence of visual support in the patients’ daily life, 
previous dental experiences, the age of the patients during their 
first experience of physical restraint during dental treatment, 
amount of time of restraint, and previous history of panic during 
dental treatment. Periodic dental check-ups, number of periodic 
dental check-ups, number of dental treatments under intravenous 
sedation, number of dental treatments under local anesthesia, 
performing visual support (VS) in a periodic oral examination, 
and DMF were investigated from dental records. The Enjoji infant 
analytical development test (Figure 1) was performed to evaluate 
the developmental age of locomotion, hand movement, basic habits, 
interpersonal relationships, speech, and language comprehension 
[9]. Severe behavioral disorders according to the Ministry of Health, 
Labor, and Welfare (Table 1) were evaluated by interviewing the 
parents and caregivers. 

Table 1: Evaluating the levels of behavioral disorder.

Levels of Behavior Disorder 1 point 3 points 5 points

Self-mutilation 1-2times/week 1-2times/day All day

Act of injury to others 1-2times/month 1-2times/week Several time/day

Obsession 1-2times/week 1-2times/day Several time/day

Severe destruction to objects 1-2times/month 1-2times/week Several time/day

Sleeping disturbance 1-2times/month 1-2times/week Nearly everyday

Unusual eating behavior 1-2times/week Nearly everyday Nearly every meal

Impairment of excretion 1-2times/month 1-2times/week Nearly everyday

Hyperactivity 1-2times/month 1-2times/week Nearly everyday

Noisiness Nearly everyday All day Non-stop

Intense Panic Yes

Violence tendency toward instruction Yes
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Figure 1: Enjoji’s Infant Analytical Developmental Test.

Procedure and judgment
The need for visual support was identified in three steps 

after calling the patient in the waiting room. The three steps were 
as follows: “Please lie down on the dental chair”; “Please open 

your mouth”; and “I will brush your teeth using a rotary brush.” 
Instructions and judgment were given at each step according to the 
procedure in Table 2. Illustrations of visual support are shown in 
Figure 2.

The patients were called by name. Three instructions were given in the following order (verbal instruction):
“Please lie down on the dental chair”.
“Please open your mouth”; and
“I will brush your teeth using a rotary brush.”
If there was no response to each oral instruction, VS was provided.
Figure 2: Grouping the patients reliant on visual support (VS).
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Table 2: Order of each instruction , response and evaluation.

Instruction Response Evaluation

1. First verbal instruction Possible No VS needed

2. Wait for 1 min then second VI Possible No VS needed

3. Wait for 1 min, if non-compliance Possible

4. Apply visual support for the first time Possible VS needed

5. Wait for 1 min then provide the second VS Possible VS needed

6. Wait for 1 min Impossible Cannot be evaluated

VI: Verbal Instruction;  VS: Visual Support.

Analysis
Those who could perform three tasks only by verbal instruction 

were classified into the verbal instruction (VI) group, those who 
performed even one visual support of three tasks were classified 
as the VS group, and those who could not perform all tasks by oral 
instruction and VS were classified as the non-compliance group. The 
ratio of the patients who belonged to each group was calculated. 
Furthermore, among the VS group, those who received VS only 
while lying on the dental chair were designated as the first only 
VS group (VS-I group), and those who received VS when opening 
their mouth or brushing their teeth with a polishing brush were 
designated as the VS from the middle task group (VS-II group). The 
relationship between the three groups (VI group, VS-I and VS-II 
groups), patient background, and dental treatment experience was 
analyzed using the G test and Cramer’s V. Cramer’s V was compared 
with each dividing point of number in the items of the ordinal scale 
(age of history, age of development, number of recalls, duration of 
regular examination, number of general anesthesia, number of local 

anesthesia, DMF). The significance level was set at 5%. A decision 
tree analysis was performed with the VI group, VS-I, and VS-II as 
objective variables and the items with significant differences as 
explanatory variables to search for factors that require VS. The 
G test and Cramer’s V were performed using Stat Mate III (Atms, 
Tokyo), and the decision tree analysis was performed using IBM 
SPSS Decision Trees (IBM, Tokyo).

Results
Developmental age of participants

The median developmental age of the participants was 4 years 
and 2 months for the developmental fields of locomotion and hand 
movement, 4 years and 6 months for the developmental field of 
basic habits (upper limit of developmental age that can be tested), 
2 years and 1.5 months for the developmental field of interpersonal 
relationships, 2 years and 4.5 months for the developmental field of 
speech, and 3 years and 10 months for the developmental field of 
language understanding (Figure 3).

Figure 3: Patient distribution according to Enjoji’s developmental age. The median age for interaction and speech is around 2 
years, which is far below that for the other items.
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Proportion of Response to Each Instruction
Here, 29 patients (80.6%) were able to execute “lying down 

on dental chair” and “open their mouth” by verbal instructions, 2 
patients (5.6%) were able to execute them by visual support but 
not by verbal instruction, 28 people (77.8%) were able to accept 
“brushing their teeth with the rotary brush” by verbal instructions, 2 
(5.6%) were able to do it with visual support, and 5 people (13.9%) 
were unable to do it despite providing both verbal instruction 
and visual support (Figure 4). Those who could not perform each 
task from the provided verbal instructions and visual support 

were the same. Except for five people who could not perform any 
tasks, 25 people (80.6%) were able to perform all tasks by verbal 
instruction, and six people (19.4%) required visual support (Figure 
5). Regarding the requirement of visual support, two people were 
provided visual support only for “lie down on the dental chair,” and 
did not need visual support in the latter two tasks. Two people 
were provided visual support for “opening your mouth”, and three 
people were provided visual support for “brushing your teeth with 
the rotary brush”. Therefore, the participants were classified into 
two groups: two people in the VS-I group and four people in the 
VS-II group (Figure 6).

Figure 4: Proportion of response to each instruction (n=36).

Figure 5: Grouping the patients reliant on visual support (VS). There were 25 persons in the Oral Guidance (VI) group and 6 
persons in the VS group except for the 5 persons of non-compliance groups.
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Figure 6: Details of the visual support (VS) group.
According to the 3 consecutive steps, we divided the VS group into patients who received VS before lying on the dental chair 
at the first step (2 patients: VS-I group) and those who received VS when opening their mouth or brushing their teeth with a 
polishing brush (4 patients: VS-II group).

Single correlation between patient background and 
visual support

No association was found between developmental age and 
implementation of visual support in all groups. Items that were 

found to be related to the implementation of visual support were “the 
previous history of panics that are difficult to deal with,” “number 
of experiences with intravenous sedation,” and “performing VS in a 
periodic oral examination” (Tables 3-6).

Table 3: Single correlation between patient background and visual support.

Item Category VI VS-I VS-II Cramer’s V p value

Sex
Male 19 2 3 0.163 0.663

Female 6 0 1

Age
<15y 9 0 3 0.336 0.174

≧15y 16 2 1

Visual support in daily life
Yes 6 2 1 0.371 0.119

No 19 0 3

VI: Verbal Instruction;  VS: Visual Support.

Table 4: Single correlation between patient background and visual support: developmental age.

Item Category VI VS-I VS-II Cramer’s V p value

Enjoji’s Developmental Age Test

Body movement
<3y 10m 9 1 1 0.101 0.854

≧3y 10m 16 1 3

Hand movement
<4y 2 m 6 0 2 0.242 0.403

≧4y 2m 19 2 2

Daily life ability
<4y 6m 9 0 3 0.336 0.174

≧4y 6m 16 2 1

Interaction
<2y 1.5m 11 0 2 0.25 0.379

≧2y 1.5 m 14 2 2

Speech
<4y 2m 15 2 3 0.241 0.408

≧4y 2m 10 0 1

Verbal understanding
<3y 6m 7 1 3 0.301 0.246

≧3y 6m 18 1 1
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Table 5: Single correlation between patient background and visual support: patient’s behavioral disorder.

Item Category VI VS-I VS-II Cramer’s V p value

Severe self-mutilation
Yes 7 0 0 0.294 0.263

No 18 2 4

Severe injury to others
Yes 3 1 0 0.242 0.403

No 22 1 4

Intense commitment
Yes 20 1 3 0.143 0.727

No 5 1 1

Violent destruction
Yes 3 1 0 0.242 0.403

No 22 1 4

Sleeping disturbance
Yes 13 1 0 0.379 0.108

No 12 1 4

Unusual eating behavior
Yes 5 0 1 0.151 0.704

No 20 2 3

Inappropriate defecation and urination
Yes 1 0 1 0.177 0.614

No 24 2 3

Hyperactivity
Yes 9 2 1 0.336 0.174

No 16 0 3

Noisiness
Yes 16 0 3 0.336 0.174

No 9 2 1

Panic that is difficult to deal with
Yes 1 2 0 0.804 0.00005

No 24 0 4

Violence tendency
Yes 1 1 0 0.244 0.397

No 24 1 4

Table 6: Single correlation between patient background and visual support dental experience.

Item Category VI VS-I VS-II Cramer’s V p value

Number of recall
<23 14 0 3 0.324 0.196

≧23 11 2 1

Regular oral examination period
<21y 19 2 3 0.163 0.663

≧21y 6 0 1

Number of dental treatment under general anesthesia
<5 25 1 4 0.257 0.359

≧5 0 1 0

Number of dental treatment under intravenous sedation
0 13 0 0 0.451 0.043

≧1 12 2 4

Number of dental treatment under local anesthesia
<4 10 0 3 0.329 0.187

≧4 15 2 1

Experience of restraint during dental treatment
Yes 14 0 3 0.324 0.196

No 11 2 1

Experience of panic during dental treatment
Yes 3 0 0 0.163 0.662

No 22 2 4

Dental examination by visual support
Yes 1 1 3 0.519 0.015

No 24 1 1
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DMF
<4 7 0 2 0.237 0.42

≧4 18 2 2

Decision tree analysis
A decision tree analysis was performed using the three items of 

“the previous history of panic that is difficult to deal with,” “number 
of experiences of intravenous sedation,” and “implementation of 
visual support during oral examination” as explanatory variables. 
Of these results, “the previous history of panic that is difficult to 

deal with” had the strongest effect on visual support, and the 
patients with this item required visual support at the beginning. 
The second most influential factor was “performing VS at regular 
checkups”. Those who required visual support at the time of the 
oral examination tended to perform tasks with visual support from 
the second task “open your mouth” The number of intravenous 
sedations was not extracted as a related factor (Figure 6).

Figure 7: Factors affecting reliance on visual support (VS) based on the decision-tree analysis. The decision tree analysis 
indicates that intense panic and VS during previous dental check-up are factors affecting reliance on VS.

Discussion
Participants

Cooperativity in dental examinations in individuals with ASD is 
reportedly associated with the ability to dress oneself, [10] ability 
to communicate verbally, [10] sitting for haircuts, [11] and reading 
[11]. People with ASD have no movement disorders, so being able to 
put on and take off clothes and sit down for a haircut indicates their 
intellectual ability and developmental stage. Takai [12] has reported 
that oral examinations for children with developmental disabilities 
over two years and six months of age are accepted. The participants 
with ASD in this survey had a median age of development of basic 
habits of 4 years and 6 months or more and were able to put on and 
take off their clothes. Those who cried and showed refusal behavior 
during the oral examination were excluded from the analysis of the 
need for visual support, so those who had the ability to accept the 
oral examination and tooth surface polishing were the participants.

The necessity of visual support
The characteristics of ASD include poor verbal communication, 

lack of imagination, and lack of prediction ability, and they have 
difficulty accepting instructions [3,5]. Especially for the first visiting 
dental treatment of people with ASD, visual support is effective 
as a structure of information based on the TEACCH program, due 
to communication problems and lack of imagination [4,5]. Visual 
support based on the TEACCH program has been reported to 
be effective in dental treatment [7,13-17]. Thus, visual support 
should be provided when a person with ASD first visits a dental 
office. However, the factors for those who need visual support and 
the need for routine activities as oral examinations in the same 
dental office is unclear. According to this study’s results, 80% of 
the participants did not require visual support. Only 6.5% required 
visual support to lie down on the dental chair and to open their 
mouth during periodic dental examinations, and to open their 
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mouth in periodic dental examinations. A total of 9.7% required 
visual support to brush their teeth with a rotary brush. A total of 
19.4% required visual support in one or more of the three steps, and 
80.6% were able to perform the three steps by verbal instruction. 
Most people could understand and perform the three steps by 
verbal instructions if it was a routine task. It was suggested that all 
people with ASD do not need the pattern of visual support in the 
routine of lying down on the dental chair during oral examination 
and brushing their teeth.

 The most relevant factor for requiring visual support was 
“difficult-to-handle panic.” Those with “difficult-to-handle panic” 
tended to require visual support only at the beginning. Panic is 
caused by not understanding what will come next, disliking being 
touched due to hyperesthesia, interrupting their favorite activities, 
being unable to control excited feelings, and being unwell.  People 
with ASD tend to panic because they cannot control unbearable 
stress by themselves. Those who have the “difficult-to-handle 
panic” cannot accept verbal instructions and cannot lie down on 
the dental chair because they do not understand what will come 
next and feel anxious in front of the dental chair.  Here, the patients 
were able to open their mouths, undergo oral examinations, and 
brush their teeth with verbal instructions. However, when giving a 
verbal instruction to “open the mouth,” the dentist held the mirror 
and gave the verbal instruction. The verbal instruction “brush 
your teeth with the rotary brush” was also given while offering a 
brush. The procedure may have been understood and accepted by 
looking at the dental equipment, and it is unknown whether it was 
accepted only by verbal instructions. Hence, it was considered that 
those who gave visual assistance only for the first instruction might 
not be able to understand verbal instructions without a mirror or 
rotary brush. I reconfirmed that showing dental tools to show what 
to do next will lead to structuring.

The second most relevant item to the need for visual support 
was “implementation of visual assistance in previous dental 
examinations.” Those who had “implemented visual support in 
the previous dental examination” could take the supine position 
on the dental chair by verbal instructions and needed visual 
support from the middle task. The situations that required visual 
support were only when one person opened his mouth, one person 
only polished the tooth surface, and one person both opened his 
mouth and polished the tooth surface. The considered factors that 
required visual assistance were anxiety, uncertainty, and ritualistic 
behavior. They did not require visual assistance in all the steps, so 
they required visual support in each situation. They may have felt 
uncertain by receiving only verbal instructions, although they could 
understand and allowed opening their mouth, oral examination, and 
tooth surface polishing with the visual support of the illustrations. 
Identifying the need for visual support in each task is important 
for individuals with ASD. Considering their capabilities, it is 
useful to provide visual support when they experience difficulty 
because they cannot follow the instructions. That is exactly how 
the TEACCH program tries to compensate for their weaknesses 

[4]. Visual support for those who do not require it may hinder 
their independence. The basic philosophy of the TEACCH program 
is individualization [4,5]. This study confirmed the importance 
of having dental staff evaluate each individual and provide visual 
support as needed.

Bullet Points
Pediatric dentists often perform periodic dental check-ups for 

people with ASD. This paper may reduce the burden on individual 
ASD individuals. The results of this paper may shorten routine 
visits for people with ASD.
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