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Abstract

Compared to neurotypical children, children with autism are more vulnerable to a variety of dental diseases, especially caries, because of challenges with 
personal independence, sensory integration or self-aggressive actions that frequently result in oral cavity traumas.

This study seeks to provide an overview of the primary oral diseases that pediatric autistic patients encounter, along with the difficulties that dental services 
have when diagnosing and treating these kids. 

30 children aged between 3 and 16 years, with different degrees of autism spectrum disorders were included in the study; 60% (18) of patients had 
dental cavities because of inadequate oral hygiene and minimal dental visits, while only 26,6% (8) possessed abilities that made it easier for them to keep up a 
good dental routine. 70% (21) of patients was having an uncooperative behavior and psycho-motor agitation, while only 30% (9) are able to complete dental 
treatments without the need for anesthesia or sedation; 2 teenagers with severe forms of autism suffer oral and dental trauma as a result of self-aggression.

The best methods for managing behavior were verbal praise, token rewards, and positive reinforcement; visual teaching model for improving oral hygiene 
was useful. In extreme situations where behavioral methods are ineffective, general anesthesia was required.

While there isn’t a single approach that works for all ASD patients, tailoring care to the patient’s needs, cognitive abilities, and degree of expressive and 
receptive language development can help improve addressability and meet their dental health needs.

ABBREVIATIONS

ASD: Autism Spectrum Disorders; ADHD: Attention Deficit 
Hyperactivity Disorder; ID: Intellectual Disability; ICD-10 
International Statistical Classification of Diseases and Related 
Health Problems 10th Revision 

INTRODUCTION

While children’s distress and disruptions are common 
exhibited during dental treatment, the special problematic 
compliance of children with Autism Spectrum Disorder (ASD) 
in dental services brings complex challenges [1]. Our article 
addresses the issue of pediatric patients with ASD who require 
dental interventions due to the need of continuous improvement 
of safe and effective treatment for these children and for a 
better understanding of the behavioral and sensory processing 
particularities of the atypical neurodevelopmental patients. 

Complex neurodevelopmental disorder, autism is linked to 
patterns of repetitive, restricted, or sensory behaviors and has a 
major impact on social interactions and communication [2]. ASD 

covers a continuum from mild to severe, with different degrees 
of limitations. In DSM 5 all diagnostic categories in DSM IV-TR, 
were reunited under the name autism spectrum disorders and 
included in the chapter Neurodevelopmental disorders [2]. It is 
an important change in the taxonomy of autism because of the 
impossibility in delineating different disorders, which, actually, 
represent a single medical condition with varying degrees of 
severity.

According to epidemiological studies reported by the Center 
for Disease Control (CDC) USA in 2023, for data collected in 2020, 
1 in 36 children suffer from ASD, with a considerable increase in 
incidence compared to data provided by studies 15-20 years ago 
[3]. The incidence and prevalence of ASD have gradually increased 
since the 1990s, and the explanation of this phenomenon is still 
a topic debated by clinicians and researchers [4]. In the context 
of this” worldwide pandemics” of autistic disorders, higher 
numbers of autistic patients are presenting in dental practice 
departments, most of the dental specialists encountering daily 
challenges in approaching their uncooperative behaviors. 

Given that autism spectrum disorder is a lifelong condition, 
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the specific clinical picture of the disease may present symptoms 
that improve, remit or worsen over time, depending on the 
effectiveness of the therapy program adapted to the child’s 
needs, his cognitive potential and the life contexts he experiences 
[5]. Children with a low IQ present impaired daily functionality, 
requiring a protective environment and adequate supervision, 
resulting in an unfavorable prognosis of expected acquisitions 
for chronological age [6].

Another aspect that makes the dental approach difficult and 
increases the likelihood that these children have a chronic poor 
oral hygiene is related to the presence of comorbidities, additional 
disorders that accompany in many cases the symptoms of ASD. 
70% of ASD patients receive at least one comorbid diagnose and 
50% of them have multiple co-occurring mental health disorders 
[7]. The most common disorders that accompany autism are: 
Intellectual Disability (ID), ADHD, anxiety disorders and epilepsy 
[8].

The aims of the research were not only to characterize the 
behavioral difficulties of these children in the dental settings, but 
also to establish the proportion of associated disorders, that can 
influence compliance to oral hygiene and dental maneuvers. In 
the study group, the comorbidities encountered in children with 
ASD, were ADHD and ID. 

Since most of the patients included in our study had the 
most frequent comorbidity with Attention Deficit Hyperactivity 
Disorder (ADHD), we will provide some details about the 
particularities of patients with these two coexisting disorders. 
According to specialized literature, 50 to 70% of children with 
ASD have comorbid ADHD [9]. These are two neurodevelopmental 
disorders that develop in childhood, and frequently children with 
autism experience hyperactivity, inattention and impulsiveness 
which are the core symptoms in ADHD. Children who present this 
diagnostic association present a more severe psychopathological 
picture in terms of social communication, conduct problems 
(often tantrums and oppositional behaviors in small ages), 
anxiety and depression symptoms [10]. These two different 
entities have an underlying neuropsychological overlap based on 
emotion regulation mechanisms [11].

The second most co-occurring condition with ASD is ID, the 
rates of patients with this comorbidity being ranged up to 60% in 
the ASD cases [12]. ID is characterized by cognitive impairment 
and deficits in social and adaptive skills necessary in tasks of 
daily life. The lower the IQ level, the more challenging the atypical 
behaviors in ASD children [13].

Most of the children from our study, that presented the 
associated disorders detailed above, manifested impaired 
communication abilities (both verbal and nonverbal). It is 
known that while children with high functional autism develop 
exceptional linguistic abilities, the ones with comorbid cognitive 
impairments experiment language/speech challenges on a 
continuum of severity. All the children in our study presented 
a delay in onset or use of words, some of them remaining 
nonverbal or minimally verbal. After evaluating these children, 

we considered language difficulties as integrated symptoms to 
their neurodevelopmental disorder, not classified as a different, 
separate diagnostic entity. Expressed manifestations that impact 
the dental procedures and compliance to interventions related to 
the particular traits of ASD:

•   Sensory processing difficulties. Certain sensory stimuli, 
such as bright lights, loud noises, or unfamiliar textures 
can make the dental environment overwhelming for ASD 
patients. 

One specific type of sensory processing difficulty, relevant in 
the dental setting, is sensory defensiveness. Commune in ASD, 
sensory defensiveness can occur in any of the seven sensory 
systems: tactile, vestibular, auditory, visual, proprioceptive, 
gustatory, and olfactory and it is manifested as a behavioral 
overreaction to or extreme avoidance of common sensory 
experiences that others find tolerable. During the dental 
interventions these can translate into over-responsiveness 
to unforeseen touches inside oral cavity, unpleasant physical 
states brought on by the movements of the dental units; fear of 
bright light or the dentist wearing a mask over his face; excessive 
reactions to the sound of dental instruments; refusal of prescribed 
solutions because of their flavor, texture or smell [15].

Due to the sensory processing difficulties, psychomotor 
agitation, massive discomfort may occur at behavioral level, 
generated by certain stimuli like sounds or textures, even 
considered imperceptible by others. Also, some autistic children 
engage in sensory-seeking behaviors, such as chewing on objects 
or fidgeting, that must be considered to ensure the child’s safety 
in the dental setting. The high prevalence of sensory integration 
deficits in children with ASD, up to 100%, is reveled in recent 
studies [16]. 

•  Communication challenges: To build rapport with kids, 
explain dental procedures, provide information to help 
with decision-making, and offer advice on preventing 
oral disease, effective communication between the dental 
team, kids, and parents is crucial. Additionally, it plays a 
significant part in reducing kids’ anxiety and enhancing 
their cooperation during therapy. 

•   Also, difficulty with transitions and changes in routine 
for autistic children can lead to increased anxiety or 
resistance. So, not only the specific dental anxiety is 
driving maladaptive reactions. Dental procedures anxiety 
is an important factor contributing to avoidance of those 
interventions, leading to oral chronic pathologies [18]. 

MATERIALS AND METHODS

A cross-sectional study was conducted in “Grigore 
Alexandrescu” Children Emergency Hospital from Bucharest, 
in the Pediatric Dentistry Department. The study aimed to 
explore the particularities of a group of dental pediatric patients 
previously diagnosed with ASD, in terms of behavioral aspects, 
compliance to dental procedures/ assessment and oral health 
status.
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The participants were included in the study according 
to the following criteria

ASD diagnosis prior to study enrollment, age under 18, 
addressability to the pediatric dental service. For each patient 
included in the study group (30 participants) parents fulfilled and 
signed an informed consent. Exclusion criteria consisted of other 
acute medical conditions that interfere with the child’s state.

Dental clinic examination and treatment were performed in 
the constant presence of a parent or caregiver. 

Psychiatric and psychological assessments were fulfilled 
prior to the dental procedures.

The presence of neurodevelopmental disorders for the 
children participants in the study was assessed according to 
the diagnostic criteria set out in the ICD-10. The Autism profiles 
of the Pervasive Developmental Disorder heading of the ICD-
10 were encompassed, childhood autism, atypical autism and 
Asperger syndrome included.

For the ADHD, according to the ICD_10 diagnosis criteria 
Attention Deficit Hyperactivity Disorder Predominantly 
Inattentive Type, and Attention Deficit Hyperactivity Disorder 
Combined Type were included.

A reported pre-existing diagnosis of ASD represented an 
inclusion in the study criteria. The psychiatrical evaluation was 
focused on confirming the presence of ICD-10 criteria for ASD 
and identifying the relevant concerning symptoms and their 
management including psychotropic medication, and to assess 
psychiatric and neurodevelopmental comorbidities. In addition, 
the psychological clinical evaluation supported this objective 
with validated psychometric instruments, Autism Disorder 
Observation Scale, Child-ADHD Rating Scale ADHD and also 
included cognitive development assessment. 

We considered ID a cognitive impairment corresponding to 
an IQ lower than 69, according to ICD 10 criteria, assessed with 
age-appropriate psychometric tests Stanford-Binet, WISC IV. 

Data regarding the presence of comorbidity with ADHD and 
ID were recorded in order to observe how these co-occurring 
symptoms influence child’s compliance to dental assessment and 
intervention. No other psychiatric conditions, according to the 
ICD-10 criteria were identified and recorded for the participants. 
There were no specific sensory, locomotors or other disabilities 
presented to children included in the study and acute medical 
conditions were considered an exclusion criterion.

Data were recorded on the following oral health 
indicators and behavioral indicators

Oral health indicators

•	 Odontal status

      Investigation of decayed, missing, and filled teeth as well 
as periodontal status was performed and data were 

synthesized in terms of carious affection or general dental 
damage reported on total erupted teeth, on a 4-level scale: 
Low (<25% affected rate) Mild (26–50%) Moderate (51-
75%) Severe (>75%).

•	 Oral hygiene skills of the child were assessed by the 
parent or caregiver on a 3-level scale

    Independent-Cooperative (the child has age-appropriate 
skills on brushing teeth, prompted or with little help); 
Assisted by the caregiver (the teeth brushing is managed 
by the caregiver, accepted by the child) Refusal (the child 
is consistently refusing to brush his or her teeth).

Behavioral indicators

•	 Child’s compliance in terms of behavior assessment was 
done using Frankl’s behavior rating scale, a behavioral 
observation type of instrument used in both clinical 
dentistry and research on ASD patients. Frankl’s behavior 
rating scale, developed in 1962, is one of the most widely 
used behavior evaluation scales in pediatric dental 
research and in daily clinical practice [19]. Currently 
Frankl’s behavior rating scale lacks on statistical 
documentation regarding its psychometric properties 
specifically on validity for Romanian children population. 
Despite this limitation, researchers and scholars 
continue to use the Frankle Scale in their studies on 
these demographics, recognizing its value in identifying 
children behavior in these specific medical contexts [20].

Each child’s behavior was classified by an experienced 
pediatric dentist in one of the four categories of the 
Frankl scale, covering reactions in the dental setting 
during the procedures as follows [21] 

Definitely negative: Refusal of treatment, extreme opposing 
attitude, screaming, agitation, and aggression. 

Negative: Reluctant to accept treatment, uncooperative, 
some evidence of negative attitude but not pronounced.

Positive: Acceptance of treatment, cautious, reserved, 
inhibited, patient follows the dentist’s instructions

Definitely positive: Good compliance during intervention, 
curios regarding the procedures, relaxed. 

•	 The presence of psychomotor stereotypes and the 
exhibited agitation crises were recorded as present or 
absent during the dental appointment by an experienced 
pediatric dentist after clarifying with the mental health 
team the specific autistic manifestations. 

Data analysis included descriptive statistics, relative 
frequencies, and percentages for categorical variables, means 
for interval scaled variables, multivariate analysis. To explore 
the relationship between behavioral and dental health variables 
Spearman Rank Correlation was used.
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RESULTS AND DISCUSSION

Sample

 The participants were 30 children (19 boys and 11 girls). The 
age ranges were 3 to 16 yrs, Mean age 10.13 yr. SD 3.989 [Table 
1].

Distribution of the sample participants according 
to the presence of motor stereotypes and agitations 
crises

  A significant proportion of the children (60%) exhibited 
stereotyped and repetitive motor mannerisms. Displayed 
manifestations like hand or finger flapping or twisting, or 
complex whole-body movements impacted complying with 
dental treatment procedures. Addressing motor mannerisms, 
both behavioral and pharmacological can be a key direction in 
order to ensure a safer and  higher compliance. 

Agitation crises were a problematic behavior displayed in 
the dental setting with 36.7% of the children expressing these 
manifestations. These episodes of intense restlessness, excessive 
irritability, emotional distress, disruptive behaviors made the 
procedures more challenging in order to ensure the safety, 
comfort and compliance of the child.

ADHD and cognitive impairment comorbidity in the 
study sample

In the study group, the distribution of sample participants 
revealed an important presence of ADHD, with 66.7% of the 
children having been also diagnosed in comorbidity with ADHD. 
Additionally, cognitive impairment was also prevalent, with 60% 
of participants presenting clinical criteria of cognitive impairment. 
These findings highlight the importance of considering both 
ADHD and cognitive impairment when analyzing ASD children 
behavior in dental setting. Results are consistent to data in 
literature and relevant for the expected expressed behaviors in 
the dental setting of these patients [22].

A study focusing on children with ID highlighted the increased 
tendency to experience fear or agitation in hospitals associated 
with less favorable healthcare experiences [23].

Behavioral indicators 

A significant percentage of the participants (70%) were 
observed to be uncooperative. The mean score for cooperation 
on Frankl’s behavior rating scale was 2.10, with a standard 

deviation of 0.888. Additionally, 43.3% of the participants showed 
reluctance in accepting treatment and displayed uncooperative 
behavior. Some evidence of a negative attitude towards dental 
procedures was noted, with 26.7% of participants expressing 
total refusal. It is worth mentioning that only 2 patients 
demonstrated a positive attitude and active involvement in the 
dental procedures highlighting the challenges faced in achieving 
acceptance of treatment among children with ASD. 

 Our data align with literature data. In an extensive recent 
study aimed on Oral Health Status of Children with Autism in 
Central Italy, 229 autistic children aged between 5 and 14 years 
were investigated and the results on shows most children with 
ASD (87%) not cooperative, according to the same  Frankl’s 
Behavior Rating Scale

The results indicate that patients diagnosed with ASD 
associated with ADHD or ASD associated cognitive impairment 
showed lower scores on the Frankl’s Behavior Rating Scale, 
specifically reflecting manifestations of impairing levels. 
Statistical analysis using a t-test revealed significant differences 
for both associated conditions. When comparing participants 
with ADHD and those without ADHD comorbidity, the t-value was 
15.23, with a significance level of .001. Similarly, for comorbidity 
with cognitive impairment, the t-value was 15.39, also with a 
significance level of .001. These findings suggest that children 
with ASD and ADHD comorbidity and ASD associated with 
cognitive impairment may exhibit more challenging behaviors 
and difficulties relevant in terms of compliance during dental 
procedures [Figure 1,2]. 

Table 1: Age distribution of the sample

Gender
Age group intervals Total

participants3-7 years 8-11 years 12-16 years
Male, count

Male, % of total
6

20.0%
7

23.3%
6

20.0%
19

63.3%
Female, count

Female, % of total
4

13.3%
2

6.7%
5

16.7%
11

36.7%
Total participants, 

count % of total
10

33.3%
9

30.0%
11

36.7%
30

100.0%

26.7 27%

43.3 43%

23.3 23%

6.7 7%

1.definetly negative
2.negative- unccop-
erative
3.positive-cooperative
4.definetly positive

Figure 1 Behavioral indicators Frankl’s behavior rating scale (FBS) scores’ 
distribution.

26.7 40%

30 45%

6.7 10%
3.3 5%

1.definetly 
negative

2.negative

A. ADHD Combid

3.3 10%

B. ADHD Diagnosis absent

13.3 40%
16.7 50%

3.3 10%

1.definetly 
negative
2.negative

Figure 2 Frankl’s behavior rating scale (FBS) means scores distribution 
according to the ADHD presence.
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A certain level of distress associated with hyperactivity, 
impulsivity, and inattention and low comprehension is expressed 
in the incompliant behavior of the child. 

Negative behavioral compliance measured with Frankle Scale 
demonstrates a significant correlated with the presence of ADHD 
diagnosis (. 516, p<.004) and Cognitive impairment (521, p<.003) 
among the study group [Table 2].

A relevant direction for centering the explanations of low 
compliance in the dental setting of ASD patients appear to be 
not only related to the specific characteristics of autism, but to 
relevant comorbidities

The focus on concurrent hyperactivity and impulsiveness 
from the psychiatrical and behavioral management may provide 
an efficient approach for the dental care for the expulsions of 
low compliance related to dental procedures and oral health of 
ASD patients. By incorporating comprehensive and systematic 
observations from dental practice into developing the behavioral 
therapy programs may lead to improved outcomes in dental health 
of children with autism. Further research and interventions may 
be necessary to address these specific needs and improve dental 
experiences for neurodiverse children. 

Odontal status aspects 

Relevant within the study’ selected sample included the 
presence of dental trauma on 6 patients (20%) with 2 severe self-
harm injuries.

According to parental assessment, there was a high prevalence 
of refusal of oral hygiene and carer management of oral hygiene 
skills among the children with ASD in this study. Only 26,6% 
(8) children in the sample group had age-appropriate skills that 
helped them in maintaining a healthy dental routine.

Within the sample, the relationship between child’s lack 
of oral health skills and levels of uncooperative behaviors in 
the dental measured with Frankl’s behavior rating scale, was 
significant, Χ2= 16,76, p<.01. These findings sustain the direction 
of behavioral interventions aimed at enhancing oral health skills 

in neuroatypical children as a measure of prophylaxis and also of 
developing complacence for dental interventions. As highlighted 
in literature studies the use of applied behavior analysis practices 
focused on oral health skills and behaviors in the dentistry, has a 
high chance of improving the outcome of conventional approach 
[1,24].

As a relevant aspect concerning the dental management 
related to child behavior among the participants in the study, 30% 
(9) of them manage to complete dental treatments with general 
anesthesia and for 70% (21) of patients with uncooperative 
reactions and sedation was performed. 

Inter-correlation analysis between behavioral variables and 
oral health variables indicates a significant connection between 
expressed negative behavioral compliance in the dental setting 
and the following characteristics of the participants: poor oral 
hygiene skills (.543, p<.002), dental trauma (.567, p<.001) and 
the option for dental sedation (. 665, p<.000) [Table 2].

The main dental pathology of the sample group revealed the 
presence of caries secondary to poor oral hygiene on 60% of the 
patients (18 children). 

Carious affection as general dental damage reported on 
total erupted teeth on a 4-level scale reveled a high percent of 
severe and moderate dental damage for 53.5% of the participant 
children.

CONCLUSION 

We acknowledge as limitations of the study the small sample 
size and lack of a control group and would like to emphasize the 
need for future research into dental complacence in youth with 
ASD using a comprehensive approach. Our study recognizes the 
highly problematic noncooperation of neurodiverse children 
with dental procedures, with relevant disruptive behaviors and 
a lack of oral health skills.

The comorbidities of ASD with ADHD and cognitive 
impairment hold significant importance in the broad field 
of neurodiverse characteristics influencing a child’s level of 

Table 2: Correlations matrix Sperman’s for Behavioral and Dental health indicators (N=30)

AGE ADHD Cognitive 
impairment FBS Motor-stereotypes Agitation crises Odontal 

severity
Oral hygiene 

skills
Dental 
trauma Sedation

AGE 1.000
ADHD .124 1.000
Cognitive impairment -.246 .289 1.000
FBS .137 .516(**) .521(**) 1.000
Motor-stereotypes .655(**) .241 -.111 .146 1.000
Agitation crises .089 .538(**) .480(**) .759(**) .056 1.000
Odontal severity .138 .484(**) .192 .198 .074 .066 1.000
Oral hygiene skills .395(*) .626(**) .192 .543(**) .376(*) .514(**) .546(**) 1.000
Dental trauma/injury -.102 .354 .238 .567(**) .068 .484(**) .235 .471(**) 1.000
Sedation -.042 .772(**) .505(**) .665(**) .059 .498(**) .472(**) .545(**) .327 1.000
 30 30 30 30 30 30 30 30 30 30

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
Abbreviations: ADHD: Attention Deficit Hyperactivity Disorder; FBS: Frankle Behaviour Scale
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cooperation with dental procedures and the adoption of oral 
health-related behaviors, along with the intrinsic traits of 
sensorial sensitivity and communication impairments. 

Autistic children in dentistry practice require special 
attention to meet their medical needs. Main expressed reactions 
of children with ASD in the dental practice settings includes: 
anxiety, defensive reactions, hyper stimulated, making visits 
difficult for healthcare providers due to tantrums and aggressive 
behaviors toward themselves [14].

 For ASD patients, inabilities in social communication and 
expressive and receptive language impairment represent a major 
barrier in the dental setting, so these children with impairments 
in communication often have more unmet health needs than 
those without communication difficulties [17]. 

Understanding the challenges from a multidisciplinary 
perspective can support the management of these cases and 
the development of adjustment strategies. This, in turn, can 
contribute to reducing oral health disparities in neurodiverse 
children.

The results of this study draw attention to the continuous 
increase in the need to implement dental evaluation and 
treatment strategies / programs to which as many neuroatypical 
children as possible have accesses. As future research directions, 
we emphasize the need to extend research to a much larger 
group of children with such difficulties, as well as to investigate 
their behavioral difficulties in other medical services where 
paraclinical investigations are carried out for various somatic 
disorders (blood tests, ultrasound, radiology or imaging).
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