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Abstract
Oral health care can be a difficult experience for a child with Autism Spectrum Disorder (ASD), for their family and for the 
dentist. The purpose of this study is to provide an understanding of the challenges experienced by the three aforementioned 
figures during oral care treatment. A cohort of 275 parents of typical development children (TD), 57 parents of children with 
ASD (3–15 years old) and by 61 dentists, completed two different multiple choices questionnaires. The data obtained show 
a great difficulty in the treatment of children with ASD as seen by the dentists and by the parents. This is due to: caregivers’ 
demographic issues; difficulties encountered before and during the dental examination; scarce presence of experts in ASD 
treatment.
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Oral care is an important component of health care. Inade-
quate oral care and the illness that can result from it can have 
a negative effect on health and quality of life (Casamassimo 
1996; Hulland and Sigal 2000). Despite the importance of 
oral care, the disparities between children with special health 
care and typical development (TD) children still exist, in the 
access and practice of oral care, with dental care being the 
most frequently cited unmet health care need (Lewis et al. 
2005). One specific and wide subgroup of these patients, 
are patients with Autism Spectrum Disorder (ASD). World-
wide prevalence of autism is just under 1%, but estimates 

are higher in high income countries. This is mainly due to 
increasing awareness of diagnostic criteria, which affects the 
reported prevalence in high income countries and limited 
datasets in low income countries (Lord et al. 2020).

ASD is a set of neurodevelopmental conditions, some of 
which can be attributed to distinct etiological factors. The 
majority are probably the results of complex interactions 
between genetic and non-genetic risk factors. The latest revi-
sion of DSM American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders. 5th edn. (APA 
2013), adopted the umbrella term Autism Spectrum Disorder 
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with two features: difficulties in social communication and 
social interaction; and restricted and repetitive behavior, 
interests or activities.

Problems with communication appear in many ways 
among these patients. Almost half of children with ASD are 
completely nonverbal (Rose et al. 2016). Some of them do 
not make any gesture to compensate verbal communication 
(Lai et al. 2014), others present a stereotyped or echolalic 
language (Johnson and Myers 2007).

Children with ASD can also present impairment of 
social interactions, such as unusual eye-contact, limitations 
in facial expressions directed towards other people, atypi-
cal social engagement and responsiveness, difficulty with 
peer relationships, lack of awareness or understanding of 
other people’s thoughts and feelings, poor communication 
skills, difficulty initiating social contacts through verbal or 
non-verbal means, rigid or unusual behaviors and restricted 
interests (Lai et al. 2014).

One more crucial symptom is the higher sensory sensi-
tivities presented by children with ASD (Stein et al. 2012). 
This aspect is present in almost 95% of the affected popula-
tion (Ben Sasson et al. 2009; Tomcheck and Dunn 2007).

These sensory sensitivities include tactile, gustatory, 
auditory, visual, and vestibular stimuli. Another important 
aspect of ASD symptomatology is the pattern of restricted 
and repetitive behaviors.

These two sets of symptoms have a wide range of sever-
ity levels, which may be different for each patient with ASD 
(Johnson and Myers 2007). However, these characterised 
symptoms of ASD can have a deep impact on the way den-
tists can provide dental treatment for these patients.

Most research indicates that children with ASD exhibit 
a high prevalence of poor oral health, as assessed by preva-
lence and severity of caries (De Mattei et al. 2007; Jaber 
2011; Kopycka-Kedzierawski and Auinger 2008; Marshall 
et al. 2010), despite a small group of contrary studies (Fahl-
vik-Planefeldt and Herrstrom 2001; Loo et al. 2008; Mori-
nushi et al. 2001). Although not a direct cause of dental 
deficit, life factors and behaviors prevalent in ASD patients 
are associated with increased caries (Marshall et al. 2010).

At this regard, literature shows that for the dentists, a 
child’s ASD symptoms can interfere with a dental visit and 
sometimes prevent the dentist from providing the necessary 
care (Lowe and Jedrychowski 1987). Approximately 60–68% 
of general dentists reported that they do not treat children 
with ASD (Dao et al. 2005; Weil and Inglehart 2010). Dental 
rejection and misrepresentation may be related to dental edu-
cation, as 58% of parental survey respondents reported that 
the dentist stated that he/she did not have adequate dental 
training to treat a child with ASD (Stein et al. 2012).

The reason for the low percentage of general dentists who 
accept patients with ASD might be related to their set of 
symptoms.

Firstly, communication issues can affect oral care at home 
and in the dental office. At home, a lack of verbal communi-
cation and understanding can impact on the child necessities, 
or can lead to problems like self-care, or difficulties with 
expressing oral pain. In a dentist’s surgery, a lack of com-
munication between patient and doctor can be potentially 
dangerous when the patient feels pain or is scared and cannot 
properly communicate this sensation, but might act out as a 
consequence. (Weil and Inglehart 2010).

Secondly, children with ASD present impairment of 
social interactions, (Lai et al. 2014). In a dental setting, 
impairment of social interactions would clearly hinder devel-
oping a patient-provider relationship.

Communication can be impaired, and close facial proxim-
ity with the doctor whilst the patient is on the dental chair 
can be uncomfortable.

Furthermore, restricted and repetitive behaviors can 
become a severe impairment, both for child and for doctor. 
Visiting the dental office for the first time can be compli-
cated because children with ASD do not like changes to their 
routine. Moreover, dental procedures are likely to change 
from one visit to the next. If flossing and brushing is not a 
part of their daily routine, they might reject it due their aver-
sion to change (Weil et al. 2011). Children with ASD might 
present alimentary stereotypes that lead to a limitation of 
what they eat, which can consequently influence their oral 
care condition.

In addition, children with ASD present the crucial symp-
tom of higher sensory sensitivities. For example, a strong 
light shining on their face, the flavor of the medical instru-
ments, the contact and the noise of the instrument itself, as 
well as all the other environmental conditions of the dental 
office, may represent strong challenges for the patient. (Lai 
et al. 2012; Fahlvik-Planefeldt 2001; Shapira et al. 1989; 
American Academy of Pediatric Dentistry 2015; Thomas 
et al. 2016; Udhya et al. 2014).

Other factors that can also influence their oral health 
is lack of necessary manual dexterity, thereby resulting in 
an inability to brush and floss properly (Kamen and Skier 
1985). Furthermore, literature shows that children with 
Autism prefer soft and sweetened foods, and they tend to 
pouch food inside the mouth instead of swallowing it due to 
scarce tongue coordination, thereby increasing their suscep-
tibility to caries. Furthermore, some children with ASD are 
prescribed psychoactive drugs or anticonvulsants, which can 
cause xerostomia and delayed tooth eruption. They are also 
more prone to develop bruxism, periodontal disease, and 
trauma to teeth (Chew et al. 2006). Additionally, due to the 
frequency of their behavioral disturbances, concerns have 
increased regarding their ability to access dental care (Lai 
et al. 2012). Brickhouse et al. (2009) showed that children 
with ASD who exhibit problem behavior are less likely to 
have regular dental care. Weil and Inglehart (2012) found a 
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correlation between the severity of ASD-related symptoms 
in children and their oral health status from the parents’ 
point of view. Autism is widely recognized as a spectrum, so 
children with ASD are a heterogeneous group with diverse 
levels of functioning. Some have the ability to cooperate 
with dentist during the treatment, (Friedlander 2005; Loo 
et al. 2009), other can exhibit uncooperative behavior, and 
this cases are performed with the assistance of advanced 
behavior techniques such as restraint or pharmacological 
methods. Stein et al. (2012) and Loo et al. (2009), found that 
protective stabilization is used in the 20% of dental treat-
ments for children with ASD, significantly greater than that 
used for TD children (0%), and the use of protective stabili-
zation is the second most used advanced behavior guidance 
techniques used for children with ASD. General anesthesia 
is the most frequent behavioral strategy used with children 
with ASD (Hulland and Sigal 2000) and is utilized from 18% 
(Marshall et al. 2008), to 37% (Loo et al. 2009; Stein et al. 
2012). General anesthesia can be dangerous due to adverse 
drug interaction (Friedlander et al. 2003) potential injury to 
the child’s developing brain (Smart 2015), and its high cost 
may be prohibitive for the families, which can consequently 
impact upon frequency of dental prophylaxis (Marshall et al. 
2008).

All these conditions are experienced by the child’s fam-
ily as well. The family faces many other barriers to oral 
health such as the inadequate numbers of dentists that are 
trained and willing to work with children with ASD (Stiefel 
2002; Brickhouse et al. 2009; Weil and Inglehart 2010), and 
financial issues (Brickhouse et al. 2009; Delli et al. 2013). It 
has been reported that as few as 10% of practitioners treated 
children with special needs on a regular basis (Casamassimo 
et al. 2004; Casamassimo and Seale 2014, 2015).

It is difficult for caregivers to find the right dentist for 
their child with ASD. Ducker in 2017, shows that this dif-
ficulty is subdivided in 4 themes: dentist rejection; dentist 
misrepresentation, referrals and cost. A study shows that for 
parents, obtaining access to dental care was more expensive 
for their child with ASD. Similarly, in 2011 Cidav, Marcus, 
and Mandell, revealed that families of children with ASD 
face a significant economic burden. Indeed, on average, 
mothers of children with ASD earn 35% less than mothers 
of children with another health limitation and 56% less than 
mothers of children with no health limitation. They are less 
likely to be employed and work less hours per week, on 
average, than mothers of children with no health limitation. 
On average, children with ASD are less likely to have both 
parents working. Family earnings of children with ASD are 
less than those of children with another health limitation and 
less than those of children with no health limitation. Given 
the substantial health care expenses associated with ASD, 
the economic impact of having lower income in addition to 
these expenses is significant.

Furthermore, the psychological well-being of parents of a 
child with ASD is significantly influenced by the behavioral 
difficulties of their child. Existing literature shows higher 
stress levels, more psychological distress and depressive 
signs, and increased rates of physical and mental health 
problems in caregivers of children with ASD (Totsika et al. 
2011). Raising a child with ASD can generate stressful con-
ditions which in most cases are associated even with adapta-
tion to child’s routine, interference health care systems and 
education, coordination of multidisciplinary caretakers, and 
limited availability of resources (Twoy et al. 2007). There-
fore, a scheduled dental visit may represent a stressful event 
for all parties involved; children with autism, parents and 
care providers.

Lastly, from a parent’s point of view, the appointment 
with the dentist is a challenge, which can lead to anxiety 
and fear for consequences in the dental setting. (Fazli and 
Kavandi 2015). Those feelings also influence child’s behav-
ior during dental care, leading to a worse child performance 
and more challenges for the dentist (American Academy of 
Pediatric Dentistry 2015).

This study seeks to compare the main difficulties expe-
rienced by children with ASD and TD, their families and 
dentists, at home and in the dental environment, in an Italian 
framework. Other studies have identified the main difficul-
ties of both groups, but has never compared the points of 
views of both on the same questions, in order to create a 
clear prospective of the condition.

This study also aims to expand a limited research that 
can be used to improve patient-centered care and dentist’s 
approach in comparison with a typical children population.

To our knowledge, this is the first Italian study to 
approach this subject, while encompassing the points of 
view of the child, the family and the dentist.

Methods

Study Design and Procedure

The study was conducted on two different populations: one 
is composed of parents of children with ASD and TD chil-
dren and the other one is composed of dentists. Two differ-
ent questionnaires were completed by subjects resident in 
the areas of Chieti-Pescara, Abruzzo Italy. Regarding the 
questionnaire for the parents, all nursery, elementary and 
middle schools, rehabilitation centers and social associa-
tions within the target areas were asked to join the project. 
In respect to the questionnaire for the dentists, all hospitals 
with a dental department and private offices within the target 
area were asked to join the project. Almost 1000 paper ques-
tionnaires were distributed among parents and 100 question-
naires among dentists. Specifically, we reached more than 
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109 schools and 6 between rehabilitation centers and social 
associations. Among them 60 schools and 4 between rehabil-
itation centers and social associations participated. Regard-
ing the dentists, the “Order of medical doctors and dentists” 
provide us the list of the dentists within the targeted area. 
More than 100 dentists were reached, and 3 hospitals with 
the dental department. All 3 hospitals joined the project.

The questionnaires were delivered to the centers that 
joined the project and then collected. The questionnaires 
were completed in anonymity.

Participants

The parents population is composed of parents of children 
of both sexes, between 3 and 15 years old: 275 parents of 
TD children, 57 parents of children with ASD. The sample 
reflect s the epidemiological distribution of ASD in children 
population (Baio et al. 2018).”

The dentists population is composed of 61 dentists, of 
both sexes.

Materials

For the purpose of this study, two multiple choice question-
naires were crafted by authors, one for the parents of chil-
dren with ASD or TD, and another one for the dentists. The 
questionnaires were reviewed and edited by a team of expert 
dentists, developmental psychologists, and statisticians.

Both instruments have been created considering the exist-
ing literature and the daily issues experienced by the families 
and the dentists (Thomas et al. 2016; Lai et al. 2012, Weil 
and Inglehart 2010, 2012; Stein et al. 2012).

The questionnaires were self-completed by participants. 
We suppose this detection technique can lead to a higher 
collaboration with participants, because of the confidential 
questions and the capacity to collect as much specific infor-
mation as possible even from other implicated people.

The aim of the “Questionnaire for the parents of children 
between 3 and 15 years old” is to understand the difficulties 
faced by parents and children during a dental examination, 
as well as the barriers to dental care encountered by their 
children.

The questionnaire is composed by a set of 120 categorical 
and dichotomous variables, ranging from two to six catego-
ries. The questionnaire was mostly designed using frequency 
scales and Likert scales.

The questionnaire is completed by the parents about their 
child, with ASD or not. The questionnaire consists of four 
parts, has a total of 78 questions, and is preceded by a small 
introduction. In the introduction it is also specified that if the 
parent has more than one child, the questionnaire should be 
completed regarding the child with ASD.

The first part (questions 1–17) investigates the sociode-
mographic characteristics of the child’s family. This part is 
useful for the detection of the socioeconomic condition of 
the child and his/her family, and the eventual social or treat-
ment support they have.

The second part (questions 18–46) is about the choices 
made by the caregiver about the dentist treatment for the 
child, and about how the child experienced the first time at 
the dental office.

This information is useful in order to identify child’s and 
parent’s difficulties before they arrive to the dental office, 
including child’s fears and the approach that the caregiver 
have with the dentists, mostly in the autistic case. The aim 
is to understand how the first visit was, whether (and if so, 
why) the parent has changed more than one dentist for the 
child’s treatment, and how the caregiver chooses the medi-
cal centers.

The third part (questions 47–66) collects information 
about the actual dentist chosen by the family, and inquires 
as to why the caregiver has selected the medical center, how 
the dentist interacted with the child, and whether this doctor 
is the one who performed the first visit to the child. This part 
considers the possible stresses experienced by the caregiver 
during the dental treatment of the child.

The fourth part (questions 67–78) deals with the oral 
health habits of the child in everyday life, the relationship of 
the child with other medical figures, and the possible neces-
sity for better prevention procedures at home. Lastly, parents 
were asked how important oral health is for them in terms 
of overall health care.

The “Questionnaire for Dentists” is composed of a set of 
64 categorical and dichotomous variables, ranging from two 
to six categories.

The aim of this questionnaire is to understand the difficul-
ties faced by dentists and children during a dental examina-
tion, as well as the barriers to dental care encountered by 
them and children.

The questionnaire consists of 4 parts, and 68 questions, 
and was preceded by a small introduction.

In the introduction it was specified that in order to answer 
questions regarding patients with ASD, parts 1–4 should be 
completed. Otherwise, for the TD patients, the necessary 
parts were only 1, 3 and 4.

The first part (questions 1–10), collects professional and 
demographic information about dentists, and whether they 
are aware of any local center specifically for the oral health 
of children with ASD.

The second part (questions 11–39) was completed only by 
dentists who have patients with ASD, and explores the major 
difficulties experienced by dentists, children and parents.

These questions investigate the incidence of patients 
with autism in their surgery, the motivation that brings the 



Journal of Autism and Developmental Disorders	

1 3

caregiver to them, and whether the doctor has any specific 
skill for the treatment of children with ASD.

This part also thoroughly investigates the child’s first visit 
to the surgery, and any possible further visits.

The third part (questions 40–60) covers the same topics 
as the second part, but dentists answer about TD patients 
instead.

The fourth part (questions 61–67), explores some propos-
als and opinions that may help to improve the dental treat-
ment experience, for the child and the doctor. The impor-
tance of a specific preparation and promotion of prevention 
procedures at home are also evaluated.

Results

The data were analyzed with Pycharm (Python language). 
For both questionnaires the missing values and the overall 
non-response rate is lower than 5%. Thus, the choice to drop 
the non-responses, instead of implementing an imputation 
method, was mostly driven by the low impact of missing 
values (Agresti 2012).

The methodology adopted, in line with the literature, is 
grounded on Pearson correlation coefficients, to access the 
overall correlation among categorical variable, chi square 
statistics to test independence, odd ratio and logistic regres-
sions to estimate the degree of association and the condi-
tional distributions of the variables in scope. In order to 
perform logistic regression model estimations, categorical 
variables were refactored into dichotomous variable.

Results: Parental Survey

The “Questionnaire for parents of children between 3 and 
15 years old”, firstly considered the characteristics of partici-
pants. Starting from a description of the respondent’s popu-
lation, the total population is composed of 332 parents. The 
mean age of parents of children with ASD is 40.6 and for 
parents of TD children is 42,7. Regarding the children, TD’s 
mean age is 9.2 and for children with ASD it is 7.9.

268 respondents took their children at least once to the 
dentist. Of these, the mean age of parents of TD children is 
43.3, while the mean age of parents of children with ASD is 
41.9. Among them 18% of parents of TD children and 37% 
of parents of children with ASD are unemployed. Moreover, 
7 out of 59 unemployed respondents have a university degree 
and more than half (the 69%) of the respondents have a high 
school diploma or higher.

Most of the respondents have TD children, and more than 
half of them are female (57%). The mean age of this group 
is 9.5.

Regarding the children with ASD, the majority of them are 
male (78%), and the mean age is 8.7.

Secondly, information concerning the motivations and 
first dental visit were considered. Among the TD children in 
the sample, 84% have been to the dentist at least one. For the 
ASD group the proportion is about 74%. The data also shows 
that the percentage of TD children that goes to the dentist for 
the first routine dental visit is 85% and 58% for children with 
ASD.”

Next, more detailed analyses were performed on the data. 
For the following analysis, only the respondents that took 
at least ones their children to the dentist were considered 
(Table 1).

Regarding the different responses to dentist treatments, we 
were particularly interested in the behaviors of the children at 
the first dental visit and the general dental practices (Table 2). 
Data shows that children with ASD present more communi-
cation difficulties than TD children, exhibit more aggressive 
behavior during the dental treatment, are more prone to receive 
sedation and be rejected by the dentist during the dental prac-
tice, and are less likely to follow the home dental prevention 
rules. Children with ASD are more likely to be treated in pub-
lic dental surgery than TD children.

The purpose of the second analysis was also to describe dif-
ferences between the 2 samples in terms of different responses 
derived from the fear of the dentists experienced by the chil-
dren. The Pearson correlation coefficients for respondent char-
acteristics are summarized in Table 3. Here, it is shown that 
the strongest correlation is between children with ASD’s fear 
of the dentist and difficulties in dental treatment.

The relationship between respondent’s fear of the dentist 
and the children’s fear is subsequently investigated, in order to 
access whether the transmission of fear from parent to child is 
different between ASD and TD. It is then considered whether 
this fear becomes an obstacle to medical treatment and to the 
returning rate. Starting from parent’s fear of the dentist and 
children’s fear, the contingency table shows an evident relation 
between the transmission of fear from parents to children, with 
a statistically significant marginal odd ratio of 4.53. The degree 
of association between these two dimensions, in our sample, 
is very high: the estimated odd of child fear, for children with 
parent that are scared by the dentists, is 4 times greater than 
the estimated odd for child with parents that have no fear of it. 
The estimated chi square statistics support our result, reject-
ing the null hypothesis of independence among child fear and 
respondent fear (Table 4).

Table 1   Contingency table of 
ASD and attendance to a dental 
treatment (n = 332)

ASD No Yes

Go to dentist
 No 39 25
 Yes 203 65
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Furthermore, parents fear increases by 1.5 the probability 
of having a child that have fear of the dentist. There is no 
evidence that the association differs among control and case 
groups (Table 5).

The success or failure of the dental treatment, in relation 
to the fear of the dentist, is subsequently investigated.

Data in Tables 6 and 7 show that despite the small num-
ber of respondents for which the first visit to the dentist was 
ineffective, the combination of child fear of the dentist and 
ASD highly affects the success of the visit, as shown by the 

Table 2   Analysis on first visit 
child behavior and general 
dental practices “Questionnaire 
for the parents of children 
between 3 and 15 years 
old” (**p value < 0.1; ***p 
value < 0.05)

ASD (%) TS (%) F stat DF p value

Respondent unemployed 37.1 20.3 9.3 1  > 0.01***
Control visit as the first visit 57.8 85.3 22.9 3  > 0.01***
Child scared by first dental visit 68.9 68.9 24 1 0.88
Child with communication difficulties 53.4 2.5 89.7 1  > 0.01***
Aggressive behavior during first visit 39.6 14.5 15.9 1 0.01***
Rejection of treatment by dentist 12.1 1.3 9.2 1 0.01***
Sedation for relaxing the child during first visit 17.2 7.8 3.8 1 0.05**
Use of technology to relax the child 81 72.3 1.3 1 0.25
Never follow home dental prevention rules 18.9 6.2 10.5 2 p > 0.05***
Pubic dental surgery 36 8 28,96 1 p > 0.001 ***
Parents that changed dentist after the first visit 63.8 61.1 0.04 1 p = 0.84
Respondents consider Dental care highly important 67.2 83.8 9.49 3 p = 0.02***
Need support from dental hygenist and instructor 57.7 66.7 3.6 3 p = 0.3

Table 3   Pearson correlation coefficient for selected metrics from “Questionnaire for the parents of children between 3 and 15 years old”

Parent’s fear ASD Child Sex Age Fail fo the 
first visit

Child Aggressive 
behavior during first 
visit

Child fear of the 
first dental visit

ASD Child − 0.07
Sex 0.06 − 0.29
Age − 0.07 − 0.14 0.09
Fail fo the first visit 0–03 0.13 − 0.05 − 0.15
Child Aggressive behavior during first visit 0.04 0.27 − 0.04 − 0.11 0.02
Child’s fear of the first dental visit 0.19 0.01 0.13 − 0.12 − 0.06 0.32
Child Communication difficulties − 0.04 0.5 − 0.07 − 0.19 0.27 0.21 − 0.02

Table 4   Contingency table of fear of the dentist of the interviewed 
and fear of the dentist of the children (n = 251)

Marginal Odd ratio: 4.53 (p = 0.002), CI [1.72,11.96]

Child’s fear No Yes

Parent’s fear ASD
No No 55 99

Yes 18 33
Yes No 5 34

Yes 0 7

Table 5   Logit model for child fear of the dentist over Parents fear of 
the dentist

Pseudo R-squared: 0.040
No. Observations: 251

Variables Coef Std. err p value

Parent’s fear of the dentist 1.5216 0.4968 0.0022
ASD children’s fear 0.0994 0.3298 0.7632

Table 6   Contingency table 
of fear of the dentist of the 
interviewed and fear of the 
dentist of the children

Marginal Odd ratio: 7.8 
(p = 0.047), CI [1,60.2]

First visit fail No Yes

ASD Child’s fear
No No 59 1

Yes 131 2
Yes No 18 0

Yes 26 14
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positive and statistically significant coefficients of the logit 
model. Indeed, if 100% of children with ASD and no fear 
of the dentist attended the visits, 35% of children with ASD 
and fear failed the visit.

We investigated the reasons why a dentist may fail to 
conclude a dental treatment. There may be several, however 
verbal inability to express pain could be a concrete obstacle 
to treatment success. Data reported in Table 8 shows that 
difficulties in verbal communication play a role in predicting 
aggressive behavior, with a statistically significant marginal 
odd ratio of 4.7. However, grouping the observations in ASD 
and TD children, the combination of ASD and verbal dif-
ficulties have an odd ratio of 3, with more than a half of 
children with ASD and verbal difficulties having aggressive 
behavior during the visit.

This is not true for TD group were the conditional odd 
ratio is closer to the unit level, suggesting lower association 
between the two variables. Trying to capture the magnitude 
of the association, the marginal effect of each dimension 
in predicting aggressivity, the estimate coefficients of the 
logit model show a positive and significant association with 
aggressive behavior (Table 9). It is worth noting that the 
adjusted R square is very low, meaning that the predictors 
do not capture the determinant factors influencing aggres-
sive behaviors, especially for the TD group. In the model for 
child’s fear, the percentage of explained variance increases, 
associating a positive and significant coefficient also to the 
child’s fear of the dentist (Table 10).

Finally, prevention procedures regarding both groups are 
discussed.

It seems that, more than half of parents of both groups 
(57% for ADS and 66% for TD), declared that they need sup-
port from the dental hygienist and instructions for a proper 
oral hygiene. On the other hand, regarding the importance 
of dental health for the well-being and health of the body, 
67% of respondent parents of children with ASD consider 
oral and dental care of great importance, and more than 83% 
of respondents with TD children express the same concern.

Almost all of the ASD sample claimed to have the same 
difficulty during other medical visits.

Results: Dental Practitioner Survey

In the “Questionnaire for Dentists”, characteristics of par-
ticipants are considered. The aim is to better understand the 
dentist’s point of view regarding the child’s behavior, and 
whether the dentist deliberately adapts his behavior accord-
ing to the different patients treated. Therefore, in this case, 
the sample was not stratified into control and treatment 
groups, but rather to each respondent’s answers to questions 
related to ADS or TD patients.

Starting from a description of the respondents’ popu-
lation, the sample is composed by a very low percentage 
(10%) of dentists specialized in pediatric dentistry. The large 
majority of dentists (69%) work mainly in private offices, 
and more than half (68%) of them are males. Mean age of 
the sample population is 40.2.

In the sample only 39 dentists have at least one patient 
with ASD. Their mean age is 43.2. Of these, almost half 
(46%) claimed to have at least some difficulties in treating 

Table 7   Logit model on first visit fail over child fear

Pseudo R-squared: 0.283
No. Observations: 254

Variables Coef Std. err p value

Child’s fear of the dentist 2.1820 1.0626 0.0400
ASD children 3.0007 0.6649 0.0000

Table 8   Contingency table of communication difficulties and aggres-
sive behaviors

Marginal Odd ratio: 4.7 (p < 0.01), CI [2.2,10.1]
Conditional Odd ratio (ADS = 0) = 1.49 (p = 0.73), CI [0.16,13.8]
Conditional Odd ratio (ADS = 1) = 3.0 (p = 0.049), CI [1, 9.3]

Aggressive behavior No Yes

ASD Communication difficulty
No No 161 27

Yes 4 1
Yes No 20 7

Yes 15 16

Table 9   Logit model for communication difficulties of children with 
ASD and aggressive behavior

No. Observations: 251
Pseudo R-squared: 0.077

Variables Coef Std. err p value

Communication dif-
ficulties

0.9566 0.4885 0.0502

ASD children 0.8511 0.4344 0.0501

Table 10   Logit model for communication difficulties, fear of the den-
tist and aggressive behavior

Pseudo R-squared: 0.221
No. Observations: 251

Variables Coef Std. err p value

Communication difficulties 1.0246 0.5638 0.0692
ASD children 1.0367 0.4851 0.0326
Child’s fear of the dentist 3.6438 1.0359 0.0004
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children with ASD. Mean age of the respondents who have 
never treated children with ASD 32.4.

Information regarding the motivations and first dental 
visit were then considered. Data shows that the percentage 
of TD children (51%) who have been to the dentist for the 
first routine dental visit is slightly higher than the percent-
age of children with ASD (46%).

Next, more detailed analyses were performed on the 
data. The aim of the following analysis is to identify dif-
ferences between TD children and children with ASD, 
in terms of different responses to dentist behaviors or 
competences.

Pearson correlation coefficients for a selected set of 
dichotomous variables related to ASD behavior are shown 
in Table 11.

It is necessary to underline that although the number of 
observations is limited, and therefore the significance of the 
correlation poorly fulfill the limit of 0.05 significance level, 
some interesting results can be discussed. The first evidence 
is related to the positive correlation between the attendance 
of courses about autism for dentists, and the treatment of 
children with ASD. This is due to the fact that 30% of den-
tists who treated children with ASD attended a specialistic 
course on the topic.

Moreover, a higher percentage of dentists (41%) who treat 
patients with ASD claimed that parents of children with 
ASD are stressed by the dental visit of their children versus 
a slightly lower percentage (39%) of the dentist declared that 
parents with TD children are stressed by the dental visit of 
their children.

With regard to the reason for the stress experienced by 
children with ASD during the dental treatment, more than 
half (67%) of the dentists who treat children with ASD 
claimed that patients with ASD are scared by noises, fol-
lowed by the chair (30%), the mask (25%), and by the light 
(17%). Comparing those results with the TD population, a 
lower percentage of dentist (25%) declare that TD children 
are scared mostly, by the chair (54%), the light, (31%), the 
mask (11%), and the noises (4%).

Relaxation strategies used by the dentists during the first 
dental visit are also considered in our analysis. Data shows 
that a low percentage of them use sedation. Where sedation 
is used, a higher percentage of dentists claimed to administer 
sedation more often with children with ASD (10%) than TD 
children (8%).

Data also shows that the most common methods for help-
ing children with ASD to relax is the use of toys, as declared 
by almost half of the dentist population. This is followed by 

Table 11   Pearson correlation coefficient for selected metrics from “Questionnaire for the dentists” (*p value  >  0.01 and <  0.05; **p 
value < 0.01 and > 0.001; ***p value < 0.001)

Works in 
Private 
sector

Treated ASD 
Child

Specific 
course on 
ASD

ASD child 
fear of the 
armchair

ASD child 
fear of the 
light

ASD child 
fear of the 
noise

ASD child 
fear of the 
mask

ASD child 
fear of the 
Flavour

ASD child 
fear of the 
dentist

Treated ASD 
Childs

0.1

Specific 
course on 
ASD

0.13 0.32*

ASD child 
fear of the 
armchair

− 0.17 0.3 0.03

ASD child 
fear of the 
light

− 0.16 0.22 0.18 0.33*

ASD child 
fear of the 
noise

0.1 0.55* 0.41* − 0.05 0.4

ASD child 
fear of the 
mask

0 0.27 0.08 − 0.23 − 0.03 0.31*

ASD child 
fear of the 
Flavour

0.13 0.08 − 0.07 0.07 − 0.05 0.14 0.29

ASD child 
fear of the 
dentist

0 0.22 0.21 0.19 − 0.04 0.12 0.15 − 0.23

Sedation for 
relaxing 
child

0.12 − 0.53* − 0.24 − 0.15 − 0.1 − 0.21 − 0.12 − 0.07 − 0.35
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the presence of the parent during the dental surgery, the use 
of tablets or other technological devices, and lastly by coer-
cive methods. With respect to TD children, the most com-
mon methods are the use of toys, as declared by almost half 
of the dentist population (52%), followed by the involving 
of the parents, use of tablets and other devices, and coercive 
methods.

Where prevention is concerned, almost half of the sample 
declares that they strongly support the need of a better oral 
care prevention system and believe that specific training is 
necessary in order to better treat patients with ASD.

Discussion

In order to understand the difficulties experienced by both 
populations, this study includes two groups of respondents, 
parents and dentists.

These qualitative findings show some disparities between 
the parents of children with ASD, and parents of TD 
children.

The parents of children with ASD are more likely to be 
unemployed than the parents of TD children. This condition 
is confirmed in literature (Cidav et al. 2012) and demon-
strates the strong social impact of those syndromes, and the 
consequent disability of the families. Parental unemploy-
ment and the chronic disability of the child can contribute to 
lower accessibility to private dental offices, higher presence 
of oral pathologies, and higher feeling of fear and concern 
experienced by parents during the child’s oral health care. 
This condition is confirmed by the theory of the “Inverse 
Care Law” (Hart 1971). Our findings show that for parents 
of children with ASD, oral care is less important than for 
parents of TD children. Following Hart’s theory, public 
health interventions aimed at controlling diseases or risk 
factors and providing new and more efficient services, while 
being addressed to the general population, are not uniformly 
distributed within it. The first to enjoy the effects are the 
wealthy, to whom a higher cultural level allows messages to 
be received and opportunities to be seized, while the poorer 
social classes, despite having the same opportunities to take 
advantage of these services, do not. The final result is an 
increase in inequalities.

The reasons of the inverse care law are comorbidity and 
fatalism. In our case, the first points out that for the families 
of children with ASD, the oral care of their child is not an 
important issue. In fact, in addition to the possible pres-
ence of other pathologies in the family, the other important 
factors like life habits, economic problems, psychological 
stress and working conditions could prevent parents from 
realizing the severity of their children’s oral health problem. 
Literature shows that these children are the main users of 

the emergency services and the last users of the public care 
and prevention services (Hausen 1997; Vohra et al. 2016).

Fatalism, on the other hand, is the belief that we can do 
nothing to change the state in which we find ourselves. To 
solve the problems related to fatalism and comorbidity a bet-
ter quality of life, economic stability and more culture would 
be needed, the latter not being understood only in terms of 
“health literacy”, as greater knowledge of medical problems, 
but precisely as a level of education in general (Grant 2016).

Improving dental care prevention, to the poorer social 
classes, can avoid the possibility to experiencing the firsts 
dental visit in a condition of emergency, pain and stress.

Indeed, a dental visit is an essential instrument for the 
detection of important systemic diseases, and is fundamental 
for the general health (Minister of Health 2017).

The approach of the child at first dental visit is funda-
mental for a good diagnosis, health care (Isong et al. 2014; 
Bezabih et al. 2013), psychological wellbeing of the child 
at future visits and with other health care providers (Koneru 
and Sigal 2009).

Reasons for making an appointment with the dentist are 
important predictors of the approach of the child and the 
family to the dental visit. Data from the questionnaire iden-
tify two main reasons for making an appointment with the 
dentist: specific pathologies, even linked with ASD, and first 
routine dental visit. The last is more common between the 
TD children population, supporting the hypothesis of lower 
prevention habits between the ASD population.

Another important factor that emerges from our data 
regarding the approach to the dental visit, is the eventual fear 
of the dentist experienced by the parents. The data shows 
that this fear is transmitted by parents to the children. If 
parents experience stress and are scared during the dental 
visit, this feeling may be transmitted to the child. This is true 
for both ASD and TD populations. (Klingberg et al. 1995; 
Klingberg and Broberg 2007; Bezabih et al. 2013; Lara et al. 
2012). It may be possible that parents in addition to their 
own fear of the dentist, during dental examination of their 
children are even more stressed and scared.

Regarding parents of children with ASD, they are aware 
of their children’s difficulties and daily disability, or they 
may be victims of dental or medical negative experiences 
with their children, or frightened by the reactions that the 
child might have or by the fear that the child suffers. It is 
common for parents of children suffering from disorders to 
go through a state of anxiety and concern, during the dental 
examination of their child (Fazli and Kavandi 2015). Fur-
thermore, dentists in our sample claim that almost half of 
the parents of children with ASD experience high levels of 
stress during the dental visit of their child. This would sup-
port a hypothesis that the parents are scared by the possible 
reactions of their children, or by the negative outcome of the 
dental visit and treatment. This is may be due to previous 
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experience or the scarce experience they have with medical 
treatments. In fact, parents have an essential role in guiding 
children behavior, in both groups, corroborating the idea 
that a previous meeting with the dentist’s equipe and deep 
prevention approach, may be fundamental for the children’s 
and parents’ health care.

A further important factor is the serious difficulty in com-
munication of the children. Data from the study highlights 
that children with ASD present a deficit in communica-
tion behaviors and this difficulty predicts the expression 
of aggressive behavior towards the dentist, maybe due to 
greater state of stress of the child during the visit (Sadiq 
et al. 2012). In order to achieve a higher probability of a 
successful visit, it would seem necessary that both the dental 
equipe and children should have the instruments to commu-
nicate with each other since the first visit to the dental sur-
gery. Furthermore, the sample shows that a low percentage 
of dentists in the territory has a specialization in pediatric 
dentistry, and some of them have attended courses about the 
treatment of children with ASD. These dentists are more 
prone to treat children with ASD, supporting the hypothesis 
that a deeper knowledge of the argument can support the 
acceptance and the treatment of those patients.

The second step of a dental visit is the dental treatment. 
During the treatment, different behaviors and emotions can 
emerge. One of the aims of this study was to investigate 
about the possible causes of fear. Data from the instrument 
shows that both groups of children, with ASD and TD, are 
scared of going to the dentist. Furthermore, the group of 
children with ASD presents a higher percentage of children 
scared by dental visit, and a lower percentage of children 
who have been at least one time at the dental office. It may 
be possible that lower accessibility to the dental surgery 
can lead to a higher fear experienced during the first den-
tal treatment, due for example to less habituation process, 
or less possibility to find an appropriate medical doctor, 
or less attention to oral health, or because of the possible 
behavioral reactions of the children with ASD. Indeed, data 
show that children with ASD have more fear of the dentists, 
and this lead to more difficulties during the dental treat-
ment. Fear of the dentist is a strong component for a failed 
visit. The results demonstrate that fear of the dentists expe-
rienced by children with ASD often leads to a failed visit. 
We can deduce that the combination of the two factors plays 
a crucial role in identifying dentist treatments’ attendance. 
Indeed, the outcome of the first dental visit is fundamental, 
in order to avoid scaring the child and leaving them with a 
memory of fear.

Even the environment of the dental office aggravates the 
condition of fear and anxiety already experienced by the 
child. (Fahlvik-Planefeldt and Herrstrom 2001; Lai et al. 
2012; Shapira et al. 1989; American Academy of Pediatric 
Dentistry 2015; Thomas et al. 2016; Udhya et al. 2014). 

The stressful environment can push the child to uncoopera-
tive and aggressive behaviors or complaints, which results 
in wasted time for dentists and a failing dental treatment 
for the child. Children with ASD are mostly scared by the 
noises, by the dentist’s chair, the mask worn by the den-
tist and the bright light on their face. TD children are also 
scared by the dental instruments, but with less impact and 
by different type of instruments. These factors are important 
stressors for the child, in particular for the child with ASD, 
due to the excessive sensorial stimulation of the environ-
ment (Wibisono et al. 2016). The literature shows that the 
fear of suffering and of the environment experienced by the 
child, can lead to aggressive behavior (Shapira et al. 1989). 
Our data confirms the more common aggressive behavior of 
children with ASD, than TD children. Supporting this view, 
dentists’ population declare that out of the dentists who treat 
patients with ASD, almost half of them encounter difficulties 
in treating children with ASD. They also attest that even at 
the second appointment, children are scared and frightened, 
meaning that the psychological prime obtained by the first 
visit is difficult to erase.

How do dentists manage the autistic behaviors in order to 
perform the treatment?

Our data shows that some doctors reject children with 
ASD because of these behaviors, or reject those children 
a priori.

On the other hand, dentists carry out a lot of unusual 
strategies in order to perform the dental visit (Goldsmith 
and Leblanc 2004), like toys or technological instruments 
(tablet or computer) or the presence of parents during the 
treatment, or coercive methods. However, the parents’ sam-
ple declares that dentists are more prone to use drugs and 
physical constraints with children with ASD, than with TD 
children. Furthermore, a significant percentage of children 
with ASD are treated in public hospitals, maybe because it is 
easier to administer sedation to them there (Youan-Yuan and 
Wei 2013). On the other hand, our study shows that a higher 
percentage of parents of children with ASD turn to public 
services, than parents of TD children, but a small percentage 
of them have received sedation. Taking into consideration 
the demographic conditions of our sample, (schooling and 
unemployment) it may be possible that the choice of a pub-
lic service is essentially economic—a condition confirmed 
by Duker et al. (2017), who writes that parents noted that 
obtaining access to dental care is more expensive for their 
children with ASD; otherwise, this choice might be due to 
the higher percentage of dentists specialized in neurodevel-
opment disabilities.

The dentists’ sample shows that it is common to aban-
don treatment part-way through an appointment due to the 
child’s stress levels – both in the case of ASD and TD. The 
dentists reveal that in order to relax and consequently treat 
the child, the majority of the sample does not use anesthesia 
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or drugs. This may be because the majority of dentists of 
the sample work only in private sector, where administering 
anesthesia is less common.

The sample also shows that families with children with 
ASD are slightly more prone to change dentist from the one 
who has performed the first visit than families with TD chil-
dren. It may be that both families and dentists recognize the 
great difficulty of the treatment of a child with ASD just 
after the first dental examination. Subsequently, the families 
have to find an expert dentist (Udhya et al. 2014; Friedlander 
2005).

During this process the child has already acquired a nega-
tive and potentially scarring experience from the first dental 
visit.

The questionnaire is also centered on prevention condi-
tions of our sample, in order to create an adequate pattern of 
approach and better comprehend the most common medical 
conditions of the patients. Literature shows that oral health 
care prevention is an important factor for oral health and that 
is more complicated for the families of children with ASD 
(Rowan-Leg and Canadian Paediatric Society, Community 
Paediatric Committee 2013; Anderson et al. 2017). The data 
shows a positive attitude towards oral health care prevention 
for both groups, even if the percentage of children with ASD 
who have never followed home dental prevention rules is 
higher. Therefore, the real difference between the two groups 
may be attributed to the quality of the prevention, rather than 
to the quantity. It is necessary to consider the overall condi-
tion of disability and difficulty of health care, experienced 
by children with ASD. On the other hand, the complica-
tions experienced by parents of the two groups of children 
during oral health care prevention are different. Indeed, the 
questionnaire inquires into the propensity of the parents to 
be helped and supported by an expert during the learning 
prevention process. Data shows that parents of children with 
ASD claim to be more in need of support than parents of TD 
children, perhaps due to the deficits of the child and the lack 
of medical support.

With regard to the prevention condition as seen by doc-
tors, the community claims the necessity for a better oral 
health care prevention for children, and for an adequate 
training to parents by doctors.

Doctors support the need of a specific training and educa-
tion for the treatment of children with ASD, or at least the 
presence of an expert doctor in the dental office.

Data shows the need for a specific approach to the patient 
with ASD.

Both doctors and parents should have the opportunity to 
learn how to deal with the child during the visit. Parents 
complain about the difficulties experienced during all types 
of medical visits. This data is not confirmed by the sample 
of parents of TD children.

Autism is a chronic condition which presents a complex 
medical and psychological pattern that involves the patient 
and his family (Kemper and Bauman 1998). The treatment of 
a pediatric chronic patient has to comprehend a multispecial-
istic and integrated approach for his medical, psychological 
and social wellbeing. For this purpose, the collaboration of 
parents and medical team is vital. “Health literacy” among 
the patient and family is equally as important, in order to 
reach a higher level of patient empowerment, which is nec-
essary for the family and patient’s self-management. The 
treatment of pediatric psychiatric patients has to be managed 
by a multisectoral intervention, starting from specific uni-
versity classes for all the medical equipment. This necessity 
is confirmed by our data, from a medical and parental point 
of view. These classes may help the doctor to understand 
the symptomatology of this psychiatric disease, and learn 
how to approach, communicate with and treat the child. At 
the same time, the medical equipment has to be a reference 
for the parents regarding the health care prevention and the 
dentist appointment. Weil and Inglehart (2010), shows that 
the better prepared the dentists were by their dental educa-
tion about the treatment of patients with special needs, the 
more positive their attitudes were.

The goal is to give parents the chance to turn to an expert 
doctor from the first visit, and make the dental care experi-
ence a positive one for parents, children and doctors.

This may reduce the chances of needing to change doctor 
after the first visit, reduce the use of drugs and the child’s 
aggressive behaviors, and treat the child in the best way 
possible.

Conclusion

The dental care experiences of families of children with 
ASD and dental professionals that treat this population are 
essential to determine best practices to improve access and 
develop interventions. By better understanding the barri-
ers to dental care the ASD population faces, dentists and 
other health care providers can work to minimize difficulties 
encountered by children with ASD. In this study, parents 
provided information about their children’s dental care expe-
rience and dentists about their patients. As emerged from 
the study, children with ASD present difficulties with the 
dental health care process, resulting in a lower probability 
of effective treatment.

On the other hand, dentists are faced with an unknown 
disorder, as autism often is for them, and claim a deep 
knowledge in order to treat the child as best as possible.

The comparison and the use of this information can pro-
vide care and alleviate some of the challenges experienced 
by these two populations, whilst potentially improving 
health care. This study may help to identify the needs of the 
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populations and design new methods and procedures to best 
serve children with ASD and develop collaboration between 
families, and all health care providers.

Limitations

This study has potential limitations. First, the limited 
samples of dentists and families with children with ASD. 
Second, the different levels of gravity of ASD symptoma-
tology were not taken in account and at last the territory 
of research was restricted.

Implications for Further Research

The data shows how dentists and parents can use multime-
dia tools such as tablets or smartphones to calm children 
with ASD and treat them with greater ease and effective-
ness. Future studies should concentrate on the developing 
of these tools. In fact, these multimedia tools may be used 
as assistive technologies by parents and dentists for chil-
dren with ASD and TD, through interactive games thought 
to be suited for children with ASD. These multimedia tools 
are widely used by our children’s generation, the Millenial 
generation, and children with ASD show a strong propen-
sity to use them (Dettmer et al. 2000; Goldsmith and Leb-
lanc 2004; Griffiths 2002; Mazurek et al. 2012).

Furthermore, these tools are used daily by caregivers of 
any social class and literacy (Olson et al. 2011). The aim 
should be helping the children to sensitize with the dental 
visit, the dentists to discover what kind of difficulties the 
patients might present, and how to deal with them.

Author Contributions  MGML, GNC and RR conceived this research 
and designed the study; MS, BS participated in the design and inter-
pretation of the data; GNC, GD performed the analysis; MGML, FL, 
SC and MF wrote the paper and participated in the revisions of it. All 
authors read and approved the final manuscript.

Funding  Open access funding provided by Università degli Studi G. 
D’Annunzio Chieti Pescara within the CRUI-CARE Agreement.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

Agresti, A. (2012). Categorical data analysis (Vol. 792). New York: 
Wiley Series in Probability and Statistics. Wiley.

American Academy of Pediatric Dentistry. (2015). Behavior guid-
ance for the pediatric dental patient. Pediatr Dent. 2019-2020/P. 
266-279

American Psychiatric Association. (2013). Diagnostic and statistical 
manual of mental disorders (5th ed.). Arlington, VA: American 
Psychiatric Publishing.

Anderson, K. L., Self, T. L., & Carlson, B. N. (2017). Interprofes-
sional collaboration of dental hygiene and communication sci-
ences & disorders students to meet oral health needs of children 
with autism. Journal of Allied Health, 46, 97–101.

Baio, J., Wiggins, L., Christensen, D. L., et al. (2018). Prevalence of 
Autism Spectrum Disorder among children aged 8 years- autism 
and developmental disabilities monitoring network, 11 Sites, 
United States, 2014. MMWR Surveill Summ, 67(No.SS-6):1–23.

Ben-Sasson, A., Hen, L., Fluss, R., Cermak, S. A., Engel-Yeger, B., 
& Gal, E. (2009). A meta-analysis of sensory modulation symp-
toms in individuals with Autism Spectrum Disorders. Journal 
of Autism and Developmental Disorders, 39(1), 1–11. https​://
doi.org/10.1007/s1080​3-008-0593-3.

Bezabih, S., Fantaye, W., & Tesfaye, M. (2013). Dental anxiety: 
Prevalence and associated factors, among children who visited 
Jimma University Specialized Hospital Dental Clinic. Ethiop 
Medical Journal, 51(2), 115–121.

Brickhouse, T. H., Farrington, F. H., Best, A. M., & Ellsworth, C. 
W. (2009). Barriers to dental care for children in Virginia with 
Autism Spectrum Disorders. Journal of Dentistry for Children, 
76(3), 188–193.

Casamassimo, P. (1996). Bright futures in practice: Oral health. 
Arlington, VA: National Center for Education in Maternal and 
Child Health.

Casamassimo, P., & Seale, N. (2014). Educating general dentists to 
care for US children: How well are we doing and what can we 
do better? Journal of the California Dental Association, 42(11), 
779–783.

Casamassimo, P., & Seale, N. (2015). Adequacy of patient pools to 
support predoctoral students’ achievement of competence in pedi-
atric dentistry in US dental schools. Journal of Dental Education, 
79(6), 644–652.

Casamassimo, P. S., Seale, N. S., & Ruehs, K. (2004). General dentists 
perceptions of educational and treatment issues affecting access to 
care for children with special health care needs. Journal of Dental 
Education, 68(23), 28.

Chew, L. C. T., King, N. M., & O’Donnell, D. (2006). Autism: The 
aetiology, management and implications for treatment modalities 
from the dental perspective. Dental Update, 33(2), 70–83.

Cidav, Z., Marcus, S. C., & Mandell, D. S. (2012). Implications of 
childhood autism for parental employment and earnings. Pediat-
rics, 129(4), 617–623. https​://doi.org/10.1542/peds.2011-2700.

Dao, L. P., Zwetchkenbaum, S., & Inglehart, M. R. (2005). General 
dentists and special needs patients: Does dental education matter? 
Journal of Dental Education, 69, 1107–1115.

Delli, K., Reichart, P. A., Bornstein, M. M., & Livas, C. (2013). Man-
agement of children with Autism Spectrum Disorder in the dental 
setting: Concerns, behavioural approaches and recommendations. 
Medicina oral, patologia oral y cirugia bucal, 18(6), e862–e868. 
https​://doi.org/10.4317/medor​al.19084​.

De Mattei, R., Cuvo, A., & Maurizio, S. (2007). Oral assessment 
of children with Autism Spectrum Disorder. Journal of Dental 
Hygiene, 81, 65–76.

Dettmer, S., Simpson, R., Myles, B., & Ganz, J. (2000). The use of vis-
ual supports to facilitate transitions of students with autism. Focus 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s10803-008-0593-3
https://doi.org/10.1007/s10803-008-0593-3
https://doi.org/10.1542/peds.2011-2700
https://doi.org/10.4317/medoral.19084


Journal of Autism and Developmental Disorders	

1 3

on Autism and Other Developmental Disabilities, 15, 163–169. 
https​://doi.org/10.1177/10883​57600​01500​307.

Duker, L., Henwood, B. F., Bluthenthal, R. N., Juhlin, E., Polido, J. C., 
& Cermak, S. A. (2017). Parents’ perceptions of dental care chal-
lenges in male children with Autism Spectrum Disorder: An initial 
qualitative exploration. Research in Autism Spectrum Disorders, 
39, 63–72. https​://doi.org/10.1016/j.rasd.

Fahlvik-Planefeldt, C., & Herrstrom, P. (2001). Dental care of autistic 
children within the non-specialized Public Dental Service. Swed-
ish Dental Journal, 25, 113–118.

Fazli, M., & Kavandi, M. (2015). Parents’s anxiety on children coop-
eration at dental visit. Procedia - Social and Behavioral Sciences, 
205, 117–121. https​://doi.org/10.1016/j.sbspr​o.2015.09.035.

Friedlander, A. H. (2005). Autism: Acknowledging the heritable 
aspects of illness as possible barriers to successfully marshaling 
family assistance. Special Care in Dentistry, 25, 177–178.

Friedlander, A. H., Yagiela, J. A., Paterno, V. I., & Mahler, M. E. 
(2003). The pathophysiology, medial management, and dental 
implications of autism. Journal of California Dental Associa-
tion, 31, 681–691.

Goldsmith, T., & Leblanc, L. (2004). Use of technology in interven-
tions for children with autism. Journal of Early and Intensive 
Behavior Intervention. https​://doi.org/10.1037/h0100​287.

Grant, N. (2016). Assisting parents of children with autism to make 
intervention decisions by improving their health literacy about 
evidence. https​://doi.org/10.14264​/uql.2016.218.

Griffiths, M. D. (2002). The educational benefits of videogames. Edu-
cation and Health, 20, 47–51.

Hart, J. T. (1971). The inverse care law. The Lancet, 297(7696), 405–
412. https​://doi.org/10.1016/S0140​-6736(71)92410​-X.

Hausen, H. (1997). Caries prediction—state of the art. Commu-
nity Dentistry and Oral Epidemiology, 25, 87–96. https​://doi.
org/10.1111/j.1600-0528.1997.tb009​04.x.

Hulland, S., & Sigal, M. J. (2000). Hospital-based dental care for per-
sons with disabilities: A study of patient selection criteriam. Spe-
cial Care in Dentistry, 29, 131–138.

Isong, I. A., Rao, S. R., Holifield, C., Iannuzzi, D., Hanson, E., Ware, 
J., et al. (2014). Addressing dental fear in children with Autism 
Spectrum Disorders: A randomized controlled pilot study using 
electronic screen media. Clinical Pediatrics, 53(3), 230–237. https​
://doi.org/10.1177/00099​22813​51716​9.

Jaber, M. A. (2011). Dental caries experience, oral health status and 
treatment needs of dental patients with autism. Journal of Applied 
Oral Science, 19, 212–217.

Johnson, C. P., & Myers, S. M. (2007). Council on children with dis-
abilities. Identification and evaluation of children with Autism 
Spectrum Disorders. Pediatrics, 120(5), 1183–1215.

Kamen, S., & Skier, J. (1985). Dental management of the autis-
tic child. Special Care in Dentistry, 5, 20–23. https​://doi.
org/10.1111/j.1754-4505.1985.tb009​28.x.

Kemper, T. L., & Bauman, M. (1998). Neuropathology of infantile 
autism. Journal of Neuropathology & Experimental Neurology, 
57, 645–652. https​://doi.org/10.1097/00005​072-19980​7000-
00001​.

Klingberg, G., Bergrenn, U., Carlsson, S. G., & Noren, J. G. (1995). 
Child dental fear: Cause-related factors and clinical effects. Euro-
pean Journal of Oral science, 103(6), 405–412.

Klingberg, G., & Broberg, A. (2007). Dental fear/anxiety and dental 
behaviour management problems in children and adolescents: 
A review of prevalence and concomitant psychological factors. 
International Journal of Paediatric Dentistry, 17, 391–406. https​
://doi.org/10.1111/j.1365-263X.2007.00872​.x.

Koneru, A., & Sigal, M. J. (2009). Access to dental care for persons 
with developmental disabilities in Ontario. Journal of the Cana-
dian Dentist Association, 75(2), 121–133.

Kopycka-Kedzierawski, D. T., & Auinger, P. (2008). Dental needs and 
status of autistic children: Results from the national survey of 
children’s health. Pediatric Dentistry, 30, 54–58.

Lai, B., Milano, M., Roberts, M., & Hooper, S. (2012). Unmet dental 
needs and barriers to dental care among children with Autism 
Spectrum Disorders. Journal of Autism and Developmental Dis-
orders, 42(7), 1294–1303.

Lai, M. C., Lombardo, M. V., & Baron-Cohen, S. (2014). Autism, The 
Lancet 383, I9920,896-910,ISSN 0140-6736.

Lara, A., Crego, A., & Romero-Maroto, M. (2012). Emotional conta-
gion of dental fear to children: the fathers’ mediating role in paren-
tal transfer of fear. International Journal of Paediatric Dentistry, 
22, 324–330. https​://doi.org/10.1111/j.1365-263X.2011.01200​.x.

Lewis, C., Robertson, A. S., & Phelps, S. (2005). Unmet dental care 
needs among children with special health care needs: Implications 
for the medical home. Pediatrics, 116, e426–e431.

Loo, C. Y., Graham, R. M., & Hughes, C. V. (2008). The caries experi-
ence and behavior of dental patients with Autism Spectrum Disor-
der. Journal of the American Dental Association, 139, 1518–1524.

Loo, C. Y., Graham, R. M., & Hughes, C. V. (2009). Behaviour guid-
ance in dental treatment of patients with Autism Spectrum Disor-
der. International Journal of Paediatric Dentistry, 19, 390–398.

Lord, C., Brugha, T., Charman, T., Cusack, J., Dumas, G., Frazier, T., 
et al. (2020). Autism spectrum disorder. Nature Reviews Disease 
Primers, 6(1), 5.

Lowe, O., & Jedrychowski, J. R. (1987). A sedation technique for 
autistic patients who require dental treatment. Special Care in 
Dentistry, 7, 267–270. https​://doi.org/10.1111/j.1754-4505.1987.
tb006​65.x.

Marshall, J., Sheller, B., & Mancl, L. (2010). Caries-risk assessment 
and caries status of children with autism. Pediatric Dentistry, 32, 
69–75.

Marshall, J., Sheller, B., Mancl, L., & Williams, B. J. (2008). Paren-
tal attitudes regarding behavior guidance of dental patients with 
autism. Pediatric Dentistry, 30(5), 400–407.

Mazurek, M. O., Shattuck, P. T., Wagner, M., & Cooper, B. P. (2012). 
Prevalence and correlates of screen-based media use among 
youths with Autism Spectrum Disorders. Journal of Autism 
and Developmental Disorders., 42(8), 1757–1767. https​://doi.
org/10.1007/s1080​3-011-1413-8.

Minister of Health. (2017). Clinical recommandation in 
odontostomatology.

Morinushi, T., Ueda, Y., & Tanaka, C. (2001). Autistic children: Expe-
rience and severity of dental caries between 19080 and 1995 in 
Kagoshima City, Japan. Journal of Clinical Pediatric Dentistry, 
25, 323–328.

Olson, K. E., O’Brien, M. A., Rogers, W. A., & Charness, N. (2011). 
Diffusion of technology: Frequency of use for younger and 
older adults. Ageing International, 36(1), 123–145. https​://doi.
org/10.1007/s1212​6-010-9077-9.

Rose, V., Trembath, D., Keen, D., & Paynter, J. (2016). The proportion 
of minimally verbal children with Autism Spectrum Disorder in a 
community-based early intervention programme. Journal of Intel-
lectual Disability Research, 60, 464–477. https​://doi.org/10.1111/
jir.12284​.

Rowan-Legg, A., & Canadian Paediatric Society, Community Paedi-
atrics Committee. (2013). Oral health care for children—a call 
for action. Paediatrics & Child Health, 18(1), 37–50. https​://doi.
org/10.1093/pch/18.1.37.

Sadiq, F. A., Slator, L., Skuse, D., Law, J., Gillberg, C., & Minnis, H. 
(2012). Social use of language in children with reactive attach-
ment disorder and Autism Spectrum Disorders. European Child 
& Adolescent Psychiatry, 21(5), 267–276.

Shapira, J., Mann, J., Tamari, I., Mester, R., Knobler, H., Yoeli, Y., 
et al. (1989). Oral health status and dental needs of an autistic 

https://doi.org/10.1177/108835760001500307
https://doi.org/10.1016/j.rasd
https://doi.org/10.1016/j.sbspro.2015.09.035
https://doi.org/10.1037/h0100287
https://doi.org/10.14264/uql.2016.218
https://doi.org/10.1016/S0140-6736(71)92410-X
https://doi.org/10.1111/j.1600-0528.1997.tb00904.x
https://doi.org/10.1111/j.1600-0528.1997.tb00904.x
https://doi.org/10.1177/0009922813517169
https://doi.org/10.1177/0009922813517169
https://doi.org/10.1111/j.1754-4505.1985.tb00928.x
https://doi.org/10.1111/j.1754-4505.1985.tb00928.x
https://doi.org/10.1097/00005072-199807000-00001
https://doi.org/10.1097/00005072-199807000-00001
https://doi.org/10.1111/j.1365-263X.2007.00872.x
https://doi.org/10.1111/j.1365-263X.2007.00872.x
https://doi.org/10.1111/j.1365-263X.2011.01200.x
https://doi.org/10.1111/j.1754-4505.1987.tb00665.x
https://doi.org/10.1111/j.1754-4505.1987.tb00665.x
https://doi.org/10.1007/s10803-011-1413-8
https://doi.org/10.1007/s10803-011-1413-8
https://doi.org/10.1007/s12126-010-9077-9
https://doi.org/10.1007/s12126-010-9077-9
https://doi.org/10.1111/jir.12284
https://doi.org/10.1111/jir.12284
https://doi.org/10.1093/pch/18.1.37
https://doi.org/10.1093/pch/18.1.37


	 Journal of Autism and Developmental Disorders

1 3

population of children and young adults. Special Care in Den-
tistry, 9, 38–41. https​://doi.org/10.1111/j.1754-4505.1989.tb010​
22.x.

Smart T. (2015). Consensus statement on the use of anesthetic and sed-
ative drugs in infants and toddlers. Funding Research to Ensure 
Pediatric Anesthesia Safety. Retrieved from https​://smart​tots.org/
wp-conte​nt/uploa​ds/2015/10/Conse​nsusS​tatem​entV9​10.5.2015.
pdf.

Stein, L. I., Polido, J. C., Najera, S. O. L., & Cermak, S. A. (2012). Oral 
care experiences and challenges in children with Autism Spectrum 
Disorders. Pediatric Dentistry, 34, 387–391.

Stiefel, D. J. (2002). Dental care consideration for disabled adults. 
Special Care in Dentistry, 22(3), 26S–39S.

Thomas, N. A., Shetty, P., Sowmya, B., & Kodgi, V. (2016). Barriers 
to dental care for children with Autism Spectrum Disorder—A 
pilot study. IOSR Journal of Dental and Medical Sciences., 15(9), 
100–105.

Tomchek, S. D., & Dunn, W. (2007). Sensory processing in children 
with and without autism: A comparative study using the short sen-
sory profile. American Journal of Occupational Therapy, 61(2), 
190–200. https​://doi.org/10.5014/ajot.61.2.190.

Totsika, V., Hastings, R. P., Emerson, E., Lancaster, G. A., & Berridge, 
D. M. (2011). A population-based investigation of behavioural 
and emotional problems and maternal mental health: Associa-
tions with Autism Spectrum Disorder and intellectual disability. 
Journal of Child Psychology and Psychiatry, 52, 91–99. https​://
doi.org/10.1111/j.1469-7610.2010.02295​.x.

Twoy, R., Connolly, P. M., & Novak, J. M. (2007). Coping strategies 
used by parents of children with autism. Journal of the American 
Academy of Nurse Practitioners, 19, 251–260. https​://doi.org/10
.1111/j.1745-7599.2007.00222​.x.

Udhya, J., Varadharaja, M. M., Parthiban, J., & Srinivasan, I. (2014). 
Autism disorder (AD): An updated review for paediatric dentists. 

Journal of Clinical and Diagnostic Research: JCDR, 8(2), 275–
279. https​://doi.org/10.7860/JCDR/2014/7938.4080.

Vohra, R., Madhavan, S., & Sambamoorthi, U. (2016). Emergency 
department use among adults with Autism Spectrum Disorders 
(ASD). Journal of autism and developmental disorders, 46(4), 
1441–1454. https​://doi.org/10.1007/s1080​3-015-2692-2.

Weil, T., & Inglehart, M. (2010). Dental education and dentists’ atti-
tudes and behavior concerning patients with autism. Journal of 
Dental Education, 74, 1294–1307.

Weil, T. N., Bagramian, R. A., & Inglehart, M. R. (2011). Treating 
patients with Autism Spectrum Disorder—SCDA members’ atti-
tudes and behavior. Special Care in Dentistry, 31, 8–17. https​://
doi.org/10.1111/j.1754-4505.2010.00173​.x.

Weil, T. N., & Inglehart, M. R. (2012). Three- to 21-year-old patients 
with Autism Spectrum Disorders: Parents’ perceptions of sever-
ity of symptoms, oral health, and oral health-related behavior. 
Pediatric Dentistry, 34, 473–479.

Wibisono, W. L., Suharsini, M., Wiguna, T., Sudiroatmodjo, B., Budi-
ardjo, S. B., & Auerkari, E. I. (2016). Perception of dental visit 
pictures in children with Autism Spectrum Disorder and their 
caretakers: A qualitative study. Journal of International Society 
of Preventive and Community Dentistry, 6, 359–365.

Yuan-Yuan, L., & Wei, I. H. (2013). Dental health—A challenging 
problem for a patient with Autism Spectrum Disorder. General 
Hospital Psychiatry, 35(2), 214. https​://doi.org/10.1016/j.genho​
sppsy​ch.2012.06.012.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/j.1754-4505.1989.tb01022.x
https://doi.org/10.1111/j.1754-4505.1989.tb01022.x
http://smarttots.org/wp-content/uploads/2015/10/ConsensusStatementV910.5.2015.pdf
http://smarttots.org/wp-content/uploads/2015/10/ConsensusStatementV910.5.2015.pdf
http://smarttots.org/wp-content/uploads/2015/10/ConsensusStatementV910.5.2015.pdf
https://doi.org/10.5014/ajot.61.2.190
https://doi.org/10.1111/j.1469-7610.2010.02295.x
https://doi.org/10.1111/j.1469-7610.2010.02295.x
https://doi.org/10.1111/j.1745-7599.2007.00222.x
https://doi.org/10.1111/j.1745-7599.2007.00222.x
https://doi.org/10.7860/JCDR/2014/7938.4080
https://doi.org/10.1007/s10803-015-2692-2
https://doi.org/10.1111/j.1754-4505.2010.00173.x
https://doi.org/10.1111/j.1754-4505.2010.00173.x
https://doi.org/10.1016/j.genhosppsych.2012.06.012
https://doi.org/10.1016/j.genhosppsych.2012.06.012

	What Happens at a Dental Surgery When the Patient is a Child with Autism Spectrum Disorder? An Italian Study
	Abstract
	Methods
	Study Design and Procedure
	Participants
	Materials

	Results
	Results: Parental Survey
	Results: Dental Practitioner Survey
	Discussion
	Conclusion
	Limitations
	Implications for Further Research
	References




