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Abstract
Aim To present a training programme for teaching children and adolescents with autism spectrum disorder (ASD), to be 
compliant with a dental examination.
Methods Fifty-two children and adolescents with ASD (age range 3–19 years) with a parent-signed consent form were 
enrolled. Dental examinations were performed once a month in education centres by a paediatric dentist using a visual 
activity schedule on an  iPad® that was created with a digital application, çATED. Achievement and anxiety were evaluated 
using scales and grids every 2 months for 8 months.
Results Showed an improvement in oral assessment; the children became compliant and less anxious. The percentage of 
individuals who underwent the entire dental exam process increased over time; it was 25% at the beginning of the study and 
65.4% after 8 months. Only 7.7% of the sample was not anxious at the beginning, while 59.6% of the sample was not anxious 
after 8 months. Wilcoxon analysis also showed significant improvement in the studied variables.
Conclusions Training children and adolescents with ASD to undergo dental examination was efficient. The use of the  iPad® 
is attractive and easy for practitioners and people with ASD.
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Introduction

Autism spectrum disorder (ASD) includes a group of devel-
opmental disabilities characterised by impaired social inter-
action and communication, the presence of repetitive and 
stereotyped behaviours and restricted interests (American 
Psychiatric Association 2013). These features impact the 
oral health of these individuals, and a high risk of dental car-
ies, poorer periodontal status, bruxism and oral self-injury 

are often described (Loo et al. 2009; Marshall et al. 2010; 
Jaber 2011; Gandhi and Klein 2014).

Children with ASD often poorly cooperate with medi-
cal procedures, particularly those considered invasive, such 
as dental care (Cagetti et al. 2015). Recent studies have 
expanded our knowledge of the difficulties with home oral 
care and dental visits (Lai et al. 2012; Stein et al. 2012; Weil 
and Ingehart 2012; Barry et al. 2014; Lewis et al. 2015; 
Nelson et al. 2015). Children with ASD are prone to agita-
tion, self-injury and emotional dysregulation; they can also 
present with hypersensitivity to sensory input (Brickhouse 
et al. 2009; Stein et al. 2013; Lewis et al. 2015). Therefore, 
treating children with ASD is challenging for the dental 
community.

In paediatric dentistry, communication and demonstration 
of dental procedures are critical to behaviour management 
(American Academy of Pediatric Dentistry 2016). However, 
these techniques have mostly failed with ASD patients. The 
use of adapted and specific strategies is needed to allow indi-
viduals with ASD to overcome the barriers of dental care.

Different tools and techniques can be considered 
because they are evidence-based practices. Early intensive 
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behavioural interventions are well established approaches 
to treat children with ASD and to teach them new skills 
(Reichow et al. 2012); repetitive and progressive approaches 
using positive reinforcement can be used, and some authors 
have discussed in  vivo desensitisation (Conyers et  al. 
2004; Cuvo et al. 2010; Kemp 2015). These behavioural 
approaches are effective in the dental context (Loo et al. 
2009; Cuvo et al. 2010; Hernandez and Ikkanda 2011; Delli 
et al. 2013; Orellana et al. 2014; Udhya et al. 2014; Nel-
son et al. 2015). The use of visual pedagogy through visual 
activity schedules is also a common and efficient practice in 
children with ASD (Knight et al. 2015), even in the dental 
domain (Bäckman and Pilebro 1999; Pilebro and Bäckman 
2005; Cagetti et al. 2015; Marion et al. 2016). Further-
more, numeric devices, such as the  iPad®, are increasingly 
integrated in the education of children with ASD, and this 
device has shown some promising results (Kagohara et al. 
2013).

Therefore, the aim of this study is to present a train-
ing programme for teaching children and adolescents with 
ASD to be compliant with a dental examination using an 
 iPad® and digital application called çATED that is based on 
achievement and anxiety.

Materials and methods

Participants

The participants with ASD were recruited in different educa-
tion centres located in the region of Nantes, France. Infor-
mation meetings with teams and staff members allowed for 
presentation of the project, the iPad application, and estab-
lishment of the session organisation. Then, a meeting with 
families was proposed to also present the project, distribute 
an information letter, and collect signed consent forms from 
parents. Fifty-five families agreed to participate in the pro-
ject, and their children were included in the study. Fifty-two 
children and teenagers with ASD, aged 3–19 years, com-
pleted the entire programme over 8 months. Three children 
were excluded during the programme because 1 child moved 
from the care centre and 2 children missed more than 25% 
of the training sessions.

Training program

A visual activity schedule for dental examination, includ-
ing 6 photos or pictograms, was created. This schedule 
sub-divided the dental exam into the following 6 simple, 
progressive steps: 1: sitting on a chair, 2: light shining 
on the mouth, 3: opening the mouth, 4: placing a mirror 
in the mouth, 5: placing an explorer on the teeth, and 6: 
placing both the mirror and explorer in the mouth (Fig. 1). 

Fig. 1  Example of the visual 
activity schedule for dental 
examination at T0 (baseline). 
1: sitting on a chair, 2: light 
shining on the mouth, 3: open-
ing the mouth, 4: placing a 
mirror in the mouth, 5: placing 
an explorer on the teeth, and 
6: placing both the mirror and 
explorer in the mouth
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The visual activity schedule for the dental exam was inte-
grated on an  iPad® using an application called çATED. 
The çATED app is a digital diary in which pictograms or 
photos and schedules can be personalised. It was created 
to help people with autism organise their activities, learn 
new skills and be more independent. We used the function 
of decomposition of a complex task into several easier 
steps for completion. The research team developed several 
pictograms and photos. The most relevant were chosen 
with and by children and/or caregivers and then integrated 
into the application on  iPad®. The training programme was 
conducted at school or in the care centre. During 8 months, 
dental exams were conducted with the patient sitting on a 
chair once a month.

Evaluation

The participants were evaluated by a dentist at the begin-
ning of the study (baseline, T0) and every two months (T1, 
T2, T3, and T4) for 8 months. Evaluations occurred at the 
school or care centre and used a set of grids and scales to 
score each step of the dental examination to assess the pro-
gramme efficacy.

The 6 pictograms use 6 steps based on the following 
scores that assess the achievement of the dental exam: 1: 
the step was not completed (the step was not acquired); 2: 
the step was completed, the child was not fully compliant 
(the step was currently being acquired); and 3: the step was 
completed easily (the step was acquired).

Anxiety was also evaluated during the 6 steps of oral 
exam using the Frankl scale with the highest score indicat-
ing the lowest anxiety as follows: 1: definitively negative, 2: 
negative, 3: positive, and 4: definitively positive.

The score of the 6 steps can be independently studied and 
grouped. A global score was calculated by adding scores 
obtained in each step and then dividing by the numbers of 
steps, i.e., 6. These scores were called SAch (score achieve-
ment representing the global achievement of dental exam) 
and SAnx (score anxiety representing the global anxiety dur-
ing the exam).

Statistical analysis

Mean scores were calculated for each variable for achieve-
ment and anxiety. Due to the nature of the design and data, 
which were not normally distributed, the paired sample Wil-
coxon signed rank test was used to compare the results and 
determine the significance of differences between variables. 
The Bravais Pearson test was used to study the correlation 
between variables (Dancey and Reidy 2007). Statistical soft-
ware SPSS version 16.0 was used for statistical analysis.

Results

The study sample included 7 girls and 45 boys, with a 
mean age of 10.2 years; 19% of the children were younger 
than 6 years of age, 39% were 6–12 years old, and 42% 
were 12–19 years old.

Baseline

Dental examination is considered acquired by the child 
for a score of 3 in all 6 evaluated steps. At the beginning 
of the study (T0), based on evaluation, 25% of the study 
sample (13 individuals) had acquired the achievement of 
a dental exam. Opening the mouth and allowing the use of 
instruments in the mouth was less successful in achieve-
ment than in the first two steps (Fig. 2a). The use of the 
explorer seemed to be more difficult.

The same pattern was observed for anxiety, the last 
four steps seemed to be more anxiogenic and the explorer 
was more anxiogenic than the mirror (based on the score) 
(Fig. 2b). The dental examination was not considered anxi-
ogenic for the child who scored 4 in all the 6 evaluated 
steps. Only 7.7% of the sample (4 individuals) was not 
anxious (score of 4 at each step) during the dental exami-
nation at T0.

Fig. 2  Initial situation at T0 (at baseline). The 6 steps of the dental 
exam are described with different scores for achievement (a) and anx-
iety (b), as detailed in the methods
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Longitudinal survey

The present study results showed that the sample improved 
their tolerance to the dental examination. During several 

evaluations, more acquired steps were observed, fewer steps 
that were not performed and less anxiety (Figs. 3, 4).

The percentage of children not performing the first four 
steps varied from 2 to 17% at the beginning of the study, 

Fig. 3  Longitudinal survey of the achievement of the dental examina-
tion. The 6 steps of the dental exam are described with the different 
scores detailed in methods for achievement. T1: 2 months after the 

beginning of the experiment, T2: 4 months after the beginning of the 
experiment, T3: 6 months after the beginning of the experiment, and 
T4: 8 months after the beginning of the experiment

Fig. 4  Longitudinal survey of 
the anxiety during the dental 
examination. The 6 steps of 
the dental exam are described 
with different scores detailed in 
the methods for anxiety. T1: 2 
months after the beginning of 
the experiment, T2: 4 months 
after the beginning of the 
experiment, T3: 6 months after 
the beginning of the experi-
ment, and T4: 8 months after 
the beginning of the experiment
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while it decreased down to 0 by the end. Progression was 
also observed if the percentage of individuals who acquired 
the 4 steps were considered; they were between 37 and 79% 
at T0 and between 75 and 86.5% at T4. For the last two 
steps, evolutions followed the same pattern, which were 27 
and 29% success at the beginning and 67 and 69% success 
at the end of the programme (Fig. 3). However, at T4, 5.8% 
had not acquired the two steps.

The percentage of individuals who had acquired the 
entire exam procedure increased over time; it was 25% at 
the beginning of the study and 65.4% after 8 months.

Regarding anxiety, the same pattern was also observed 
over time. The percentage of individuals with scores of 1 
and 2 (definitively negative and negative) decreased for each 
step, and those with scores of 3 and 4 increased. Therefore, 
anxiety seemed to decrease over time (Fig. 4). Furthermore, 
the percentage of participants who were not anxious (score 
of 4 in all steps) about the dental examination increased for 
later steps with values of 36.5% at T1, 51.9% at T2 and T3, 
and 59.6% at T4.

Statistical analysis

The study results showed an increase in all variable means 
(step means and SAch and SAnx means) (Table 1). The 
sample had increased achievement of the exam and was 

less anxious over time. However, the means of the last 
steps of the dental exam were lower compared to the 
means of the first steps.

The positive evolution was statistically significant, as 
shown by the results of the Wilcoxon test. Over the course 
of the study, the dental exam was better performed and 
less anxiety was observed while performing this activity. 
This significant increase in achievement was seen between 
T0 and T1, between T2 and T3 and between T0 and T4 
for SAch. Regarding SAnx, the difference was significant 
between T0 and T1 and between T0 and T4 (Table 2). If 
each step between T0 and T4 is considered, the difference 
was always significant (Table 3). The study sample pro-
gressed in all steps for achievement, and the individuals 
became less anxious.

Statistical analysis also demonstrated that all steps of 
the dental exam were correlated, as shown by the Bravais 
Pearson test results. Globally, the first two steps were more 
easily performed and were less anxiogenic than the intru-
sion in the mouth at T0 and T4. The use of the explorer 
was significantly more difficult and more anxiogenic 
(Table 4).

Table 1  Means and standard deviations (SDs) of the different dental exam variables at the different evaluation times

T0 at baseline, T1 at 2 months, T2 at 4 months, T3 at 6 months, T4 at 8 months

Means (standard deviations) Scores of achievement Scores of anxiety

T0 T1 T2 T3 T4 T0 T1 T2 T3 T4

Sit on a chair 2.8 (0.5) 2.8 (0.4) 2.8 (0.4) 2.9 (0.3) 2.8 (0.4) 3.1 (0.8) 3.5 (0.8) 3.5 (0.9) 3.7 (0.8) 3.5 (0.9)
Light on mouth 2.6 (0.6) 2.8 (0.4) 2.8 (0.4) 2.8 (0.3) 2.8 (0.4) 2.9 (0.8) 3.4 (0.8) 3.5 (0.9) 3.5 (0.8) 3.5 (0.9)
Open mouth 2.3 (0.8) 2.6 (0.6) 2.7 (0.4) 2.7 (0.5) 2.7 (0.4) 2.8 (0.9) 3.3 (0.9) 3.5 (0.9) 3.4 (0.8) 3.4 (0.9)
Mirror in mouth 2.2 (0.7) 2.6 (0.6) 2.6 (0.5) 2.7 (0.5) 2.8 (0.4) 2.6 (1) 3.1 (0.9) 3.2 (1.1) 3.3 (0.9) 3.3 (1)
Explorer on teeth 2 (0.7) 2.4 (0.8) 2.5 (0.7) 2.6 (0.6) 2.6 (0.6) 2.4 (1) 3 (1) 3 (1.2) 3.2 (1) 3.3 (1)
Mirror and explorer 2 (0.7) 2.4 (0.8) 2.5 (0.7) 2.6 (0.6) 2.6 (0.6) 2.4 (1) 3 (1) 3 (1.2) 3.2 (1) 3.3 (1)

Table 2  Means and standard deviations (SDs) of the global score created for achievement (SAch) and anxiety (SAnx) and Wilcoxon test analysis 
between the different times of evaluation

T0 at baseline, T1 at 2 months, T2 at 4 months, T3 at 6 months, T4 at 8 months, SAch score for achievement, SAnx score for anxiety
*p < 0.05; **p < 0.01; ***p < 0.001; NS  non-significant = p  > 0.05

SAch SAnx

 T0 T1 T2 T3 T4 T0 T1 T2 T3 T4

Mean (SD) 2.3 (0.6) 2.5 (0.5) 2.7 (0.5) 2.7 (0.4) 2.8 (0.6) 2.7 (0.8) 3.2 (0.9) 3.3 (1) 3.4 (0.8) 3.4 (0.9)

Wil-
coxon 
test

 T0–T1 T1–T2 T2–T3 T3–T4 T0–T4 T0–T1 T1–T2 T2–T3 T3–T4 T0–T4

Z p  − 4.19*** − 1.3 NS − 2.15* − 2.13 NS − 5.10*** − 4.93*** − 0.89 NS − 0.90 NS − 0.58 NS 5.02***
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Discussion

Autism spectrum disorder is a complex, pervasive, heteroge-
neous condition with multiple sub-types and developmental 
trajectories that lead often to poor oral health. The main 
goal of the “çATED pour tes dents” project was to improve 
oral health in children and teenagers with ASD. The training 
programme was implemented in school or at a care centre. 
For 8 months, each participant met with the research team 
once per week to learn about tooth brushing, and a dental 
exam was conducted on a chair once per month. The other 
weekdays, caregivers used the app to oversee tooth brush-
ing after lunch, which helped familiarise individuals with 
the device. In this report, a part of the project, the in vivo 
desensitisation of dental examination, is presented.

Some authors have previously demonstrated interest in a 
training programme for dental care in individuals with ASD. 
In 1996, Luscre and Center (1996) used a combination of 
desensitisation, video modelling and reinforcement to reduce 
fears about dental care. Cagetti et al. (2015) used visual sup-
port for different dental care protocols to help children with 
ASD undergo oral examination and treatments. The original-
ity of the present training programme consists of the asso-
ciation of two efficient strategies, a behavioural approach 
and visual pedagogy, with a promising tool as a mediator, 
a digital tablet. An  iPad® was used with the hypothesis that 
it could be a mediator between children with ASD and the 
dentist because it has multiple advantages. First, the  iPad® 
is easy to use and is a common and familiar tool for typically 
developing children and adolescents as well as for those 
with ASD. Second, the  iPad® is also an attractive device 

Table 3  Wilcoxon test analysis 
for each step of the dental exam 
between the beginning (T0) 
and end (T4) of the training 
programme

T0 at baseline, T4 at 8 months
*p < 0.05; **p < 0.01; ***p < 0.001; NS = non-significant = p >  0.05

Wilcoxon analysis Achievement Anxiety

Z p Z p

Sit T0 versus Sit T4 − 1 NS − 2.64 **
Light on mouth T0 versus light on mouth T4 − 2.36 * − 3.99 ***
Open mouth T0 versus open mouth T4 − 4.23 *** − 4.49 ***
Mirror in mouth T0 versus mirror in mouth T4 − 4.75 *** − 4.62 ***
Explorer on teeth T0 versus explorer on teeth T4 − 4.91 *** − 5.04 ***
Mirror and explorer T0 versus mirror and explorer T4 − 4.94 *** − 4.94 ***

Table 4  Wilcoxon test and Bravais Pearson test analysis of achievement and anxiety between the different steps of the dental exam at the begin-
ning (T0) and end (T4) of the training programme

*p < 0.05, **p < 0.01, ***p < 0.001, and NS non-significant with p > 0.05

Wilcoxon and Bravais Pearson analysis Achievement Anxiety

T0 T4 T0 T4

Z r Z r Z r Z r

Sit versus light on the mouth − 3.8*** 0.43** − 2.45* 0.70*** − 2.87** 0.69*** − 1.34 NS 0.94***
Sit versus open the mouth − 2.32* 0.52*** − 1.73 NS 0.82*** − 2.67** 0.82*** 0 NS 0.98***
Sit versus mirror in the mouth − 4.67*** 0.43** − 3.81** 0.74*** − 4.01*** 0.62*** − 2.5* 0.88***
Sit versus explorer on the teeth − 5.04*** 0.31* − 3.21*** 0.62*** − 5.03*** 0.58*** − 2.97** 0.84***
Sit versus mirror and explorer − 4.92*** 0.31* − 3.05** 0.64*** − 4.65*** 0.60*** − 2.97** 0.84***
Light on the mouth versus open the mouth − 0.42 NS 0.59*** − 1.73 NS 0.85*** − 1.4NS 0.84*** − 1.73 NS 0.96***
Light on the mouth versus mirror in the mouth − 4*** 0.58*** − 1.41 NS 0.90*** − 3.36*** 0.80*** − 2.71** 0.90***
Light on the mouth versus explorer on the teeth − 4.47*** 0.43** − 2.71** 0.70*** − 4.52*** 0.70** − 2.97** 0.84**
Light on the mouth versus Mirror and explorer − 4.47*** 0.46*** − 2.53* 0.72*** − 4.1*** 0.73*** − 2.97** 0.84***
Open the mouth versus mirror in the mouth − 1.3 NS 0.77*** − 0.58 NS 0.85*** − 3.05** 0.88*** − 2.12* 0.93***
Open the mouth versus explorer on the teeth − 2.98*** 0.75*** − 2.12** 0.78*** − 4.46*** 0.78*** − 2.64** 0.90***
Open the mouth versus mirror and explorer − 2.84** 0.72*** − 2.45* 0.73*** − 4*** 0.81*** − 2.64** 0.90***
Mirror in the mouth versus explorer on the teeth − 2.31* 0.79*** − 2.64** 0.82*** − 3.5*** 0.87*** − 1.63 NS 0.95***
Mirror in the mouth versus mirror and explorer − 2.33* 0.80*** − 2.45* 0.85*** − 2.89** 0.90*** − 1.63 NS 0.95***
Explorer on the teeth versus mirror and explorer 0 NS 0.96*** − 5.06*** 0.97*** 1.63 NS 0.95*** 0 NS 1***
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for children with ASD and could be considered as positive 
reinforcement. The device was chosen with the hypothesis 
that it would facilitate children’s motivation and social com-
munication (Karsenti and Fievez 2013; Heitz 2015). The 
 iPad® contributes to behavioural support. This was also 
demonstrated for the digital diary çATED that was used in 
this present study; Mercier et al. (2016) showed that this app 
enhanced communication between children with ASD and 
between children with ASD and adults. Third, the  iPad® can 
support visual pedagogy. Marion et al. (2016) showed that 
parents often prefer a numeric device to a traditional (paper) 
one. The çATED app allowed for the creation of visual activ-
ity schedules that are evidence-based practices for people 
with ASD to learn skills (Koyama and Wang 2011; Knight 
et al. 2015).

Data from 52 children and adolescents were analysed in 
this study. The sample could be considered as a conveni-
ence sample because it was elaborated without a probabil-
ity sampling technique, i.e., individuals were not randomly 
selected. However, the following inclusion criteria were 
used: clinical diagnosis of ASD, participating in one of the 
educational locations in the study, and written consent from 
their parents. Moreover, the study sample included 7 girls 
and 45 boys, which is representative of the gender ratio of 
ASD. The sample is also representative of ASD because it 
included children with mild to severe autism.

Regarding dental examination, the study population 
increased over time. The following indicators supported 
this improvement: (1) the percentage of children acquiring 
one step increased over time, (2) the percentage of children 
acquiring the entire dental examination process increased 
during the experiment, (3) the mean of achievement scores 
for each stage significantly increased, and (4) the mean 
global achievement scores significantly increased over time.

Regarding anxiety, a similar evolution was globally 
observed. The Frankl scale was used, which has been the 
most frequently used in the dental field to evaluate anxiety 
and compliance in ASD patients. The majority of the study 
population was not relaxed at the beginning of the experi-
ment. This was previously shown by other authors (Barry 
et al. 2014; Orellana et al. 2014). Orellana et al. (2014) 
reported that 73.5% of children with ASD showed a reluctant 
behaviour during the pre-test. Over time, anxiety decreased 
in the present study, which agrees with the findings of Orel-
lana et al. (2014).

In the present study, failure and anxiety decreased, indi-
cating that the training programme was effective and agreed 
with prior reports that training programmes are useful and 
promote better compliance with dental sessions (Cuvo et al. 
2010; Orellana et al. 2014; Cagetti et al. 2015). Progress 
was visible at the first re-evaluation at month 2; however, 
the population’s progress was not linear. The latter might 
be linked to a stabilisation stage of assets. The population 

performed better, while maintaining its assets; for instance, 
children acquired steps and when a step was acquired at an 
evaluation (opening the mouth, for example), the child gen-
erally maintained this step at the next evaluation. The pro-
gram’s length (8-month training) was likely to be sufficient 
to maintain those achievements and increase the number of 
children progressing.

Even if examination steps were linked to one another 
and were considered as a whole, differences were observed 
between steps. The percentages varied depending on spe-
cific stages. However, some of the examination steps (intro-
duction of instruments in the mouth) were less successful 
and generated more anxiety throughout the programme, 
even if these differences faded over time. When evaluating 
the achievement and anxiety of dental exam at time T, we 
observed a global decrease in achievement scores, and dif-
ferences were often statistically significant. Two hypotheses 
can be raised to explain this result.

The first hypothesis involves the fatigability of the study 
population. This could be in accordance with the previous 
study by Ash, which highlights that the attention and con-
centration of children decrease during a session. Often, chil-
dren succeed less in the end stages of the experiment than in 
the beginning (Ash 1946).

The second hypothesis is that the increased difficulty is 
linked to procedures where tools are placed in the children’s 
mouth. There were challenges in mouth opening, and intro-
ducing instruments produced more failures in achievement 
and more anxiety, even if there was more success at the end 
of the programme than at the beginning. This avoidance/
escape from aversive dental stimuli was previously described 
in the literature, including by Cuvo et al. (2010).

The stage of “sitting on a chair” was not difficult for 
the study population, and failures at this stage were rare. 
However, generalising this step in a dental office could have 
somewhat different results. Indeed, this research was con-
ducted within educational centres, in places that were famil-
iar for the children, and changing the locale could affect the 
results. Furthermore, children in the present study had to sit 
down on a chair, while the dentist’s chair was more impres-
sive and reclines, which could also influence the results.

The stage “light shining on the mouth” posed a few chal-
lenges. Children with ASD often have sensory disorders that 
make this stage challenging. In the literature, many studies 
have highlighted the sensory profile of people with ASD and 
have noted the fact that the dental environment (light, sound, 
and smell) could create sensory discomfort that requires 
adaptation (Stein et al. 2011; Cermak et al. 2015). In the 
present study, the light (headlamp or mobile phone) did not 
produce the same power and intensity as a dental office light, 
which could explain the results.

The stage “opening the mouth” had significant differences 
at the beginning of the programme from the two previous 
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steps as well as with the “sitting on a chair” step towards 
the end of the programme. Intrusion in the child’s personal 
space started at this stage, which might explain the difficul-
ties in achievement. This hypothesis also explains the lower 
success rate in the last three stages of the dental examination.

“Having an instrument in the mouth” was harder to per-
form for the sample and using a sharp and noisy instrument 
(explorer) made it even more difficult at the beginning, 
which improved over time. The challenge was even stronger 
when introducing two instruments, which may be due to 
greater obstruction linked to the use of two instruments as 
well as to anxiety about the presence of the explorer.

Overall, dental exam progress was observed. The pro-
gramme presented here was effective; however, individu-
als progressed at different paces, and some did not acquire 
achievement of the dental exam after a time period of 8 
months and/or were still anxious. For these individuals, a 
more intensive programme could have been more effec-
tive. Bishop et al. (2013) used a 30-step stimulus fading 
hierarchy to increase compliance with tooth brushing. The 
same technique could be used with the mirror and explorer 
to familiarise patients with these instruments and to easily 
improve their introduction into the mouth without generat-
ing anxiety. This could be a good approach for enhancing 
compliance in the most reluctant children as well as allow 
for faster progress.

Conclusions

Training children and adolescents with ASD to comply 
with an oral assessment is necessary. Using the çATED 
application in a dental context within a training programme 
improved the oral health of the study sample by contributing 
to in vivo desensitisation of the dental exam. The  iPad® is 
an easy and attractive device; today, it is also routinely used 
by people with ASD. This tool supports the development of 
new strategies for professionals (dentists, caregivers, etc.) 
and for children and teenagers with ASD. The approach pre-
sented here is efficient for helping children with ASD learn 
a new skill, even in a dental context.
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