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Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition
characterized by impairments in communication, social interaction, and
behavior. Sensory sensitivities, dietary habits, medication use, and
difficulties with self-care increase the risk of oral health problems and
limit access to dental services. This narrative and descriptive review,
using a scoping methodology, evaluated oral health conditions among
individuals with ASD and identified barriers to dental care. Studies
reported poorer oral hygiene, increased dental caries, gingival and
periodontal diseases, malocclusion, bruxism, and dental trauma among
individuals with ASD. Contributing factors included cariogenic food
preferences, impaired motor skills, behavioral challenges, sensory
hypersensitivity, self-injurious behaviors, and medication-related oral
effects. Major barriers included dental anxiety, inadequate professional
training, limited specialized services, financial constraints, long waiting
times, and caregiver stress. Improved caregiver education, professional
training, behavioral strategies, and inclusive dental environments are
essential to enhance oral health outcomes in this population.
Keywords: Autism spectrum disorder, barriers to oral health care, dental
caries, dental trauma, oral health

Oz

Otizm Spektrum Bozuklugu (OSB), iletisim, sosyal etkilesim ve
davranig bozukluklartyla karakterize edilen norogelisimsel bir
durumdur. Duyusal hassasiyetler, beslenme aligkanliklari, ilag
kullanimi1 ve kendine bakim zorluklari, agiz saglig1 sorunlar riskini
artirir ve dis hizmetlerine erigimi sinirlar. Bu anlati ve betimleyici
inceleme, kapsam yontemi kullanilarak OSB'li bireylerin agiz sagligi
durumlarini ~ degerlendirmis ve dis bakimindaki engelleri
belirlemistir. Calismalarda, OSB'li bireylerde daha kétii agiz hijyeni,
artan dis cliriigii, dis eti ve periodontal hastaliklar, malokliizyon,
bruksizm ve dis travmasi bildirilmistir. Katkida bulunan faktorler
arasinda kariojenik yiyecek tercihleri, motor becerilerde bozulma,
davranigsal zorluklar, duyusal asir1 hassasiyet, kendine zarar veren
davraniglar ve ilaglarin agiz iizerindeki etkileri yer almaktadir.
Baslica engeller arasinda dis kaygisi, yetersiz mesleki egitim, sinirl
uzman hizmetleri, finansal kisitlamalar, uzun bekleme siireleri ve
bakici stresi yer aliyordu. Gelistirilmis bakim veren egitimi, mesleki
egitim, davranigsal stratejiler ve kapsayict dig ortamlari, bu
popiilasyonda agi1z saglig1 sonuglarini artirmak i¢in gereklidir.
Anahtar Kelimeler: Otizm spektrum bozuklugu, agiz saglig
hizmetlerindeki engeller, dis ¢iiriigii, dis travmasi, agiz sagligi
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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental condition that usually becomes apparent before three
years of age and is marked by persistent difficulties in communication, social interaction, and behaviour, all of
which are critical to a child’s overall development and clinical management.' ASD encompasses a broad range of
manifestations, including impairments in both verbal and nonverbal communication, restricted patterns of interest,
and repetitive or stereotyped behaviors. Children diagnosed with the condition may also experience heightened
sensitivity to sensory input, particularly sounds, and often engage in repetitive motor activities such as rocking,
hand clapping, or other self-stimulatory actions. In addition, they may exhibit unusual responses to their
environment, a strong attachment to specific objects, resistance to changes in routine, and, in some cases, behaviors
that are aggressive or self-injurious.?
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Epidemiological data on ASD prevalence are inconsistent across regions, with variations in reported figures
worldwide. Reliable estimates are particularly limited in low-income settings, generally due to inadequate
diagnostic infrastructure and standardized screening methods. Based on the scientific literature, the global
prevalence of ASD is approximately 0.77%, and according to reports of the World Health Organization (WHO),
roughly 1 in 100 children (about 1%) worldwide has ASD. According to the Centers for Disease Control and
Prevention (CDC), 17% of children (or around one in every six) have a developmental disability.*According to
reports from 2020, the highest prevalence was observed in regions such as Hong Kong, South Korea, the United
States, Japan, and Ireland, with figures reaching up to 372 per 10,000 children in Hong Kong.3® The population
of varied racial, ethnic, and socioeconomic groups has reported the occurrence of ASD; however, Caucasian
children are more frequently affected with ASD compared to black or Hispanic children.” Male population is more
frequently affected, while a recently published study reported that the male-to-female ratio is closer to 3:1
precisely, than the previously stated 4:1, suggesting that female autism is being misdiagnosed, diagnosed later, or
unnoticed.?’

ASD is broadly classified as syndromic or non-syndromic. The origins of both types are multifactorial, with both
hereditary and environmental influences contributing to their development. Syndromic forms are frequently linked
with identifiable chromosomal anomalies or single-gene defects, such as Rett syndrome, fragile X syndrome, and
MECP2 duplication syndrome.'? In contrast, the underlying causes of non-syndromic ASD remain less clearly
defined because of significant genetic diversity and a combination of de novo mutations together with prenatal and
postnatal environmental exposures.!! Several non-genetic risk factors for ASD were identified. These included
advanced parental age, maternal health and nutrition, pregnancy-related infections, stress, and exposure to toxins,
drugs, or heavy metals. Increased paternal age was associated with a higher incidence of de novo genetic mutations,
although some studies have challenged this finding.!>!3 Maternal nutritional status is also a critical factor, as both
deficiencies and excesses of micronutrients such as folic acid, zinc, iron, vitamin D, and omega-3 fatty acids
negatively impact brain development. For instance, folate deficiency during pregnancy is associated with elevated
ASD risk.'* Some infections during pregnancy, including congenital rubella, have been long studied in relation to
ASD." Similarly, use of certain medications during pregnancy, particularly antiepileptic and antidepressant drugs,
is also linked to increased risk. Valproate exposure is consistently implicated in neurodevelopmental alterations,
while antidepressant use, especially selective serotonin reuptake inhibitors (SSRIs), has reported mixed evidence. '®
Environmental exposures were also connected to co-occurring conditions in ASD, such as gastrointestinal
problems, epilepsy, and obesity.'* Findings have also suggested that disruptions in oral and gut microbial
communities influenced ASD through effects on the gut—brain axis and blood—brain barrier (BBB). Dysbiosis and
intestinal inflammation altered gut—brain signalling, while compromised BBB permeability facilitated the passage
of microbial products and toxic metabolites into the central nervous system, thereby disturbing neurotransmitter
systems.!”

The current diagnostic criteria for ASD was updated from DSM-4 to the Diagnostic and Statistical Manual of
Mental Disorders—>5th edition (DSM-5) in 2013.3 Diagnosis of ASD is a clinical process, based on structured
observation and standardized assessments such as the Autism Diagnostic Observation Schedule (ADOS-2) and the
Autism Diagnostic Interview—Revised (ADI-R). No laboratory or imaging tests provide confirmation.
Comprehensive evaluation typically involves a multidisciplinary team—including a child neuropsychiatrist,
psychologist, and speech therapist—and investigations assess not only autism-related behaviors but also cognition,
adaptive functioning, and language abilities.'®!* Core diagnostic features are impairments in communication,
social reciprocity, and the presence of repetitive or restricted patterns of behaviour. Early signs, often noticeable
before the age of three, include reduced eye contact or failure to respond to one’s name.?° Many symptoms persist
into adulthood, particularly difficulties with social relationships and cognition, although communication skills
sometimes improve with age. Cognitive ability and IQ generally do not change, and the quality of life of these
individuals can be enhanced with social support systems, interventions, and environmental accommodations.?!
Many individuals also developed strong, narrow interests, sensory fixations, or strict routines.?? Since there are
currently no established ASD biomarkers or diagnostic criteria, the diagnosis is dependent on meeting descriptive
criteria.

This review was conducted to explore the oral health concerns and challenges of patients with ASD, as well as the
barriers to accessing dental care. We used a narrative and descriptive review approach, along with parts of scoping
review methods, to identify, categorize, and bring together findings from many different studies.
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MATERIALS AND METHODS

Ethics Committee Approval: This study is an invited review. Ethics committee approval is not required.

Data Sources and Search Strategy: A comprehensive literature search was carried out across multiple electronic
databases, including PubMed, Scopus, and Google Scholar. Keywords and Medical Subject Headings (MeSH)
terms used in various combinations included: “Autism Spectrum Disorder,” “ASD,” “oral health,” “dental care,”
“barriers,” “oral hygiene,” “dental health,” “oral health care,” “Dental complications,” “systemic health issues,”
“dental management,” “conscious sedation,” “general anesthesia,” “parental concerns,” “financial concerns,”
“dental treatment,” “access to care,” and “behavioral challenges.” Boolean operators (AND, OR) were used to
enhance the search strategy.

The search was limited to English-language articles published from 2000 to March 2025 to ensure the inclusion
of recent and relevant literature. Additional manual searches of the reference lists of relevant articles were
conducted to identify additional studies of interest.

99 < 99 ¢

EE RT3 ELINT3

DISCUSSION AND CONCLUSION

Comorbidity Associated with ASD

In most cases, patients with ASD suffer from various psychological and physical illnesses. Psychological
comorbidities include attention-deficit hyperactivity disorder (ADHD), obsessive-compulsive disorder (OCD),
anxiety, and intellectual disability. ADHD is particularly prevalent, with estimates suggesting that 30-50% of
people with ASD also display ADHD traits. This overlap is reflected in the DSM-5, which permits dual
diagnoses.>?** Anxiety and depression are also common, often emerging as consequences of social isolation and
communication challenges, though they may also have shared underlying biological pathways. Additionally,
aggression and self-injurious behaviors are observed in some individuals. Historically, ASD was once
mischaracterized as a childhood form of schizophrenia due to overlapping symptoms and risk factors.”* Among
physiological comorbidities, epilepsy, gastrointestinal disorders, and sleep disturbances are the most commonly
observed symptoms. The risk of epilepsy is especially high in individuals with both ASD and intellectual disability,
and it is believed to arise from shared risk factors such as synaptic dysfunction and adverse prenatal
environments.?* Immune dysregulation has also been identified as a relevant comorbidity, with elevated cytokine
activity and maternal autoantibody transfer proposed as contributors to atypical neurodevelopment.?>-?” Secondary
manifestations of ASD include hyperactivity, impulsivity, mood instability, and aggression. Importantly, ASD is
characterized by significant heterogeneity, with wide variation in clinical presentation and the types of co-
morbidities observed.!!

Prevalence of Different Oral Diseases in ASD

The most common dental ailments reported in ASD patients are periodontal disease (69.4%) and dental caries
(60.6%).2%33 This is because ASD generally prefer soft, sweetened foods and often retain food in their mouths.
This tendency is attributed to swallowing difficulties linked to poor tongue coordination, which subsequently
increased their susceptibility to dental caries.>**” The risk is further heightened because many children with ASD
experience difficulties in maintaining basic oral hygiene.?® Traumatic dental injuries (TDI) have also been reported
in children with ASD,?’3%3235 with preschool-aged children being particularly affected. The primary maxillary
central incisors are the teeth most commonly involved, with enamel fractures reported as the predominant type of
trauma. In addition, harmful oral habits such as bruxism, tongue thrusting, lip biting, and gingival picking have
been widely observed in this group.? A study in Saudi Arabia’® examined oral habits in children with ASD and
noted bruxism as the most prevalent habit (54.7%), followed by object biting (44.7%) and mouth breathing
(26.7%). Children with ASD are also more likely to develop specific types of malocclusion, such as anterior open
bite.>>3 In a study conducted across five rehabilitation centres in Riyadh, children with ASD exhibited higher rates
of Class I malocclusion (40—41%) and lower rates of Class III malocclusion (3—4%) compared with children with
Down syndrome. An increased mesial shift of the left primary molars was also observed in children with ASD.
Researchers have reported that these children face challenges in toothbrushing due to limited manual dexterity. 338
Parents and caregivers additionally struggle to maintain oral hygiene for children with ASD, mainly due to
behavioral and communication difficulties.**° As a result, many children exhibit poor oral health, with a higher
prevalence of gingival and periodontal diseases.****%° The side effects of medications prescribed for ASD, such as
psychoactive drugs and anticonvulsants, also contribute significantly to oral health problems, particularly gingival
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and periodontal disease. Among these medications, antidepressants, stimulants, and antipsychotics were most
frequently implicated.?**' Children with ASD frequently exhibit self-injurious behavior, anger outbursts, and
irritability, often triggered by stress, heightened sensory stimulation, or environmental influences.>! Over 60% of
affected children engage in harmful behaviors, including severe self-biting, scratching, and self-pinching.3%>3
Barriers to Oral Health Care for Autism Spectrum Disorder

Autistic patients face extreme difficulties with oral care, whether at home or at the dental clinic. At home, such
patients may not like the taste or flavour of the toothpaste or the feel of the toothbrush bristles.** Patients with
ASD often exhibit impaired social interactions, including atypical eye contact, abnormal facial expressions in
social contexts, reduced social engagement and receptiveness, difficulties in forming relationships, limited
understanding of others' ideas and emotions, deficits in communication skills, challenges in establishing verbal or
nonverbal social connections, rigid or unusual behaviors, and restricted activities.>** Nearly 50% of kids with
ASD don't speak at all.’*37 Several of them repeat words, and some make no signals to substitute for vocal
communication, and usually take time to process and understand information.> Heightened sensory sensitivities
often lead to exaggerated negative responses to visual, auditory, and tactile stimuli in the dental setting, negatively
impacting the lives of both patients with ASD and their caregivers.>>¢ Such kinds of sensory sensitivities often
result in unpredictable behaviors in the dental clinic, as they may find it difficult to adapt to unfamiliar tastes and
unusual smells (from dental materials), people touching them, bright lights overhead, and the unfamiliar sounds
of dental equipment.>*

Most patients are extremely uncooperative and anxious in a dental clinic, and occasionally prevent the dentist from
giving the required treatment. A significantly higher number of caregivers of children with ASD reported
‘hyperactivity’ and ‘difficult to explain’ sensory reactions. Most of these patients are highly sensitive to the
emotional environment and the physical expressions of those around them. Sometimes dentists find it challenging
to force patients to sit on the dental chair during treatment.>*-%! Also, they feel uncomfortable and agitated in the
waiting area, while sitting next to unfamiliar people in a different environment and awaiting their treatment. %'
When dental procedures are performed irregularly or by unfamiliar caregivers, such patients often refuse treatment
due to their inability to accept change.’®* Most of them miss their treatment appointments and fail to report for
regular follow-up, as the caregivers dealing with such individuals find it difficult to visit regularly because of their
uncooperative behaviour.®

While seeking professional care for such patients, many caregivers have also reported difficulty in finding the right
dentist skilled in treating patients with special care needs.®” Many caregivers felt a lack of referrals to specialised
centres dealing with such patients with ASD. Dental professionals dealing with such patients have also reported
several barriers, including the absence of clear guidelines, insufficient reimbursement options, and challenges in
managing their behaviour in a routine clinical environment. %% Alshatrat et al.,?! in their survey reported a lack of
specialised dental staff (28.6%), inadequate resources (34%) and a lack of training in treating patients with
disabilities (26.6%).

Management of Children with ASD in a Dental Clinic

Dental management of ASD patients is difficult in a traditional clinical set-up because of their uncooperative
behaviours, such as shouting, verbal defiance, refusal to follow instructions, and crying. Clinicians must consider
other options in response to these refusals, such as general anaesthesia or physical restraint. They should follow a
comprehensive and individualised approach that addresses sensory sensitivities, communication barriers, and
behavioural difficulties..5*®The expertise of dental practitioners, their manner of speech, careful appointment
planning, collaboration with other specialists, and implementing clinically effective behavioural guidance
techniques such as Tell-Show—Do (TSD), positive reinforcement, distraction methods, and Applied Behaviour
Analysis (ABA) have proven effective in improving cooperation and reducing anxiety during dental visits.®7°
Gradual desensitization through stepwise exposure and modelling is also beneficial in building trust and
minimizing fear over time. Visual and sensory supports, including social stories, picture exchange communication
systems (PECS), and sensory-adapted dental environments (SADE), also play a crucial role in preparing patients
and making the clinical experience more tolerable. Parent and caregiver involvement is also helpful; their training
and presence during appointments provide comfort and familiarity, which enhance the child’s ability to cope.>”-’*"!
In more severe cases, sedation techniques, including nitrous oxide or general anaesthesia, are required to complete
treatment.”>’* However, atypical and inappropriate responses to oral or intravenous sedation are frequently
observed; as a result, in about 40% of cases, treatment can only be performed under general anesthesia.” During
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such procedures, devices like mouth props are used to facilitate treatment, while restrictive techniques such as
hand-over-mouth exercises are discouraged.”

Clinicians should be aware of these patients' medical histories. Patients with ASD often receive anticonvulsants
such as carbamazepine and valproate, which are associated with side effects including leukopenia,
thrombocytopenia, and reduced fibrinogen activity. When combined with NSAIDs or analgesics, these drugs
increase the risk of bleeding, necessitating detailed blood investigations before surgery. Methylphenidate,
commonly prescribed for hyperactivity, elevates the risk of hypertensive reactions if local anaesthesia is not
carefully administered. Furthermore, antibiotics like erythromycin and clarithromycin interfere with
carbamazepine metabolism, raising the risk of hepatic toxicity.’*”> Clinicians are encouraged to document the
management approach during each visit in the patient’s record, including the patient’s preferences related to
flavours, music, communication styles, or comfort objects during treatment, which can be followed during
subsequent visits.”> And, for better and more effective management, clinicians should collaborate with other
specialists such as speech therapists, occupational therapists, and psychologists, and develop a customised
treatment strategy for each patient.

Innovative behavioural management strategies continue to evolve to address common barriers to treating patients
with ASD in dental settings. For example, virtual reality (VR) devices immerse patients in calming environments,
offering both distraction and sensory regulation. Augmented reality (AR) tools simulate dental procedures in
interactive formats, allowing patients to become accustomed to clinical processes before appointments. Mobile
applications for desensitization and communication, such as personalized visual schedules or behaviour-reward
trackers, help patients anticipate treatments and reinforce positive behaviour. Additionally, wearable sensory
aids—including vibration therapy devices and weighted lap pads—help modulate sensory input during procedures,
thereby reducing overstimulation. The incorporation of these tools into clinical practice improves engagement,
lowers anxiety, and ultimately enhances oral health outcomes for individuals on the autism spectrum.®
Caregivers should be educated and motivated to adopt preventive measures, including regular toothbrushing with
fluoridated toothpaste, mouth rinsing, flossing, and dietary regulation with reduced consumption of sugar-rich
foods. In children with ASD, additional preventive interventions such as sealants, topical fluorides, and dental
visits every three to six months are recommended. The American Academy of Pediatric Dentistry (AAPD) also
supports the use of Silver Diamine Fluoride (SDF) for children with special healthcare needs, mainly those unable
to maintain satisfactory oral hygiene.”®’6.77

Lastly, the dental problems of the population with ASD are often neglected due to limited access to dental hospitals,
financial difficulties, a shortage of trained dental specialists, parental attitudes, and insufficient awareness of oral
health. These factors result in substantial unmet dental needs later in life. To ensure that patients with ASD receive
proper oral care, it is necessary to expand access to suitable healthcare services, train dentists in specialised
techniques, and continually adopt innovative treatment methods. %367

Collaborative Management: The Role of the Family, Society, and Internet

Dental management for patients with ASD relies heavily on the combined involvement of families, society, and
online health- related information. Families act as the central link in care, as they negotiate between the patient
and oral health professionals. Lewis* reported that children with special healthcare needs, including those with
ASD, often encounter barriers in accessing dental services, and parental participation was decisive in overcoming
these challenges. Parents contribute by sharing knowledge about their child’s behaviour, sensory triggers, and
communication requirements. Family-centred remote support has the potential to significantly improve the overall
health of such patients by promoting trust, lowering treatment-related anxiety, and creating a more pleasant
experience for both the patient and the dentist.”® Their responsibilities extend beyond clinical visits, as they
reinforce oral hygiene routines at home, support gradual desensitisation, and ensure regular dental appointments.
Public institutions such as schools, non-governmental organisations (NGOs), and local health services are also
key parts of inclusive oral healthcare, as they provide information on special-care dentistry and guidance on easy
access. At the same time, dependency on digital knowledge has increased, meaning caregivers often seek
information available on social platforms. However, online health resources vary considerably in quality and
reliability. Although the internet is user-friendly and encouraging, any error or misinterpretation can spread wrong
or misleading healthcare information and often fail to meet acceptable standards, underscoring the value of expert
supervision.””#® By encouraging frank communication and strengthening digital awareness, dental professionals
can support evidence-based oral health care decisions while avoiding misinformation.
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In conclusion, patients with ASD require an inclusive teamwork that extends beyond the dentist’s office, for their
healthy lives. Successful dental management depends on family involvement, professional collaboration, and
structured behavioral interventions. It is desirable to have input from the families of children with ASD and their
teachers and other health helpers involved, to fulfil their special needs. Innovative dental tools, such as sensory-
adapted environments and virtual reality, help create more tolerable dental experiences. For long-term success, we
should encourage regular check-ups and incorporate preventive strategies, such as topical fluoride applications
and caregiver-assisted oral hygiene. There should be specialized training, along with clinically proven techniques
for dental treatment, to create a strong foundation that will guarantee equitable and superior dental care for patients
with ASD.
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