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ABSTRACT

Aim: The aim of this review is to present a qualitative synthesis of various studies concerning the presence of caries in people with
ASD.

Methods and Results: A review of scientific articles was carried out by consulting the databases of Medline, Scopus, Web of
Science and the Cochrane and SciELO libraries on December 1 and updated on January 15, 2024. Of the 21 comparative studies,
only 12 reported prevalence figures for both ASD and non-ASD groups. Among them, seven studies found higher caries prevalence
in individuals with ASD, while five reported higher prevalence in non-ASD populations, demonstrating inconsistency across the
evidence. In the ASD-only studies, caries prevalence ranged widely, with several reporting values above 70%. Differences related
to dentition were observed, with primary teeth generally showing higher caries prevalence than permanent teeth. Limited studies
examined gender differences, but small variations were noted.

Conclusions: The evidence regarding dental caries prevalence in individuals with ASD is highly heterogeneous. Some studies
suggest higher prevalence in autistic populations, while others report higher rates in non-ASD groups. Variations in dentition
type, demographic characteristics, and methodological differences may contribute to these discrepancies. Further studies using
uniform diagnostic criteria and robust designs are needed to clarify the relationship between ASD and caries prevalence.

various contexts, alongside restrictive and repetitive patterns of
behavior, interests, or activities. The DSM-5-TR also introduces a

1 | Background

Autism Spectrum Disorder (ASD) was first described by Leo
Kanner (1943) and Hans Asperger (1944), ASD has been histor-
ically associated with features such as difficulties in maintaining
relationships, lack of empathy, language disturbances, obsessive
insistence on environmental constancy, high cognitive potential
focused on specific interests, self-sufficiency, indifference to
the surrounding environment, exaggerated reactions to sensory
stimuli, and behavior akin to a state of hypnosis [1-4]. The current
definition of ASD, as described in the fifth edition of the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-5-TR),
categorizes it as a neurodevelopmental disorder characterized by
persistent deficits in communication and social interaction across

severity grading system, ranging from Level 1 (requiring support)
to Level 3 (requiring very substantial support) [4, 5].

Globally, approximately one in every hundred children is diag-
nosed with ASD. In 2022, Zeidan et al. [6], estimated the global
prevalence of ASD to be approximately 65 per 10 000. Given the
increasing prevalence of ASD, a growing number of individuals
with autism are seeking dental care [7].

However, their heightened sensitivity to external stimuli such as
bright lights, noises from dental instruments, sharp materials,
and strong smells or tastes often provokes fear, thereby reducing
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their cooperation during dental procedure [8]. These sensory
sensitivities, combined with difficulties in communication, social
interaction, and the need for predictability, pose significant
challenges for dental professionals, potentially leading to dental
anxiety and atypical reactions to non-sensory stimuli [8, 9].

Although numerous studies have examined oral health in individ-
uals with ASD, the evidence regarding the prevalence of dental
caries in this population remains inconsistent. Recent literature
suggests that while individuals with ASD experience similar
health issues as those without ASD, factors such as unhealthy
diets, difficulties in self-care, self-injurious behaviors, and long-
term medication use contribute to the development of chronic
oral pathologies. These conditions can lead to oral diseases such
as dental caries, gingivitis, and periodontal disease. However, the
incidence of dental caries in individuals with ASD compared
to those without ASD remains a subject of debate within the
literature, with studies reporting varying results [10].

This review provides an updated and comprehensive qualitative
synthesis of studies evaluating caries prevalence in individuals
with ASD, including publications up to January 2024. Unlike
previous reviews, it distinguishes between comparative studies
(ASD vs. non-ASD populations) and studies focusing exclusively
on ASD populations. This structured approach allows for a
clearer understanding of the patterns and determinants of caries
prevalence in autistic individuals and highlights specific gaps that
future research should address.

2 | Methods

The objective of this review is to present a qualitative synthesis of
studies addressing the prevalence of dental caries in individuals
with ASD.

2.1 | Declaration and Protocol

The review was registered in PROSPERO on November 27, 2023,
under the registration number CRD42023483661.

As a guide for the study of the review, the following PICO question
(P: individuals with ASD; I: not applicable; C: individuals without
ASD; O: prevalence of caries) is posed: What is the prevalence of
caries in individuals with ASD?

2.2 | Inclusion and Exclusion Criteria

The inclusion criteria for this review were: (I) studies involving
patients with ASD; (II) studies analyzing the caries index; (III)
articles published in English, Spanish, French, or Arabic; and
(IV) cross sectional studies, case-control studies, cohort studies.
Exclusion criteria included: (I) studies not relating caries to
patients with ASD; (II) articles published in languages other than
English, French, Spanish, or Arabic; (III) systematic reviews,
literature reviews, or meta-analyses; and (IV) studies without
access to full text.

2.3 | Search Strategies
2.3.1 | Sources of Information and Search Strategies

The initial search was conducted on December 1, 2023, across
databases including Medline, Scopus, Web of Science, The
Cochrane Library, and SciELO, and was updated on January 14,
2024. The search included 3 MeSH (Medical Subject Heading):
‘caries’, ‘autism’ and ‘ASD’. Boolean operators were used to relate
terms to each other, ‘OR’ and ‘AND’: (caries) AND (autism OR
‘ASD’). Articles published in English, Spanish, French or Arabic
were considered. The earliest eligible study dated from 1977, and
the most recent from January 2024.

2.3.2 | Selection of Studies

The articles resulting from the search were exported to a biblio-
graphic reference manager. Endnote from Clarivate Analytics was
used in this review. Two reviewers (CCT and MPPL) analyzed
the titles and abstracts of the 636 references, after discarding
duplicates. If the information was not obvious, the full text was
read. After reading the full text, those that did not meet the
inclusion criteria were removed.

2.3.3 | Data Extraction

The bibliometric analysis was carried out by MPPL and CCT, in
case of discrepancies a third assessor was assessed (NPG), taking
into account the year, country and journal of publication. For the
synthesis of the methodology of the included studies, a summary
table was made including the following data: author, year, type
of publication, population, DMFT (index of decayed, missing and
filled permanent teeth), dft (index of decayed and filled deciduous
teeth), gender, age, intraoral examination, caries prevalence and
comparison of caries in the study group with the control group.

3 | Results
3.1 | Selection of Studies and Flowchart

The search found from January 1977 to January 2024, 636 prelim-
inary references related to autism and caries: 137 in Medline, 8 in
Scielo, 229 in Scopus, 18 in The Cochrane Library and 244 in Web
Of Science. A total of 270 duplicate references were discarded and
the remaining 366 titles were analyzed. After analysis of the title
and abstract of each reference, 299 were removed as they did not
meet the inclusion requirements of the review. The 67 remaining
articles were analyzed by full text, of which 31 were discarded for
different reasons: 14 because they were reviews, 8 because they
did not directly relate caries and autism, and 7 because there was
no access to full text. Finally, 38 articles were obtained for analysis
(Figure 1).

3.2 | Study Characteristics

To make it easier to analyze the articles, we have divided them
into two groups, group A with comparative studies and group B
without comparative studies (Tables 1-3).
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FIGURE 1 | Flow diagram PRISMA 2020.

3.2.1 | Caries Diagnosis

Of the articles reviewed, only 7 [11, 12, 14, 16, 18, 45, 46] did not
specify how caries diagnosis was performed. Of the remaining
thirty, 90% of the studies used a screening kit, consisting of a
mirror and a probe. Light was added to the examination kit in
14 of the studies [13, 15, 19, 22, 23, 27-30, 35, 38-40, 42]. The
use of radiographs to confirm the diagnosis was only carried
out in two studies, one of them using bitewing 8 and the other
orthopantomography 32 (Tables 1 and 2).

3.2.2 | Caries Prevalence and DMFT Index

Twenty-one studies (Table 1) compare the incidence of caries in
individuals with ASD compared to individuals without ASD, of
which only 12 indicate the caries prevalence of one population
and the other. In seven articles [11, 17, 20, 21, 34, 36, 45], the
prevalence of caries is higher in the study population. In contrast,
in the remaining five articles [12, 28, 32, 37, 46] caries prevalence
was higher in non-autistic individuals.

The highest prevalence of caries in people with ASD has been
seen in the study by Tulumbaci et al. [36] with 83.1%, followed
by 82.1% in the study by Hasell et al. [11]. Regarding the studies in
which the value in individuals without ASD was higher, the study
by Loo et al. [12] stood out with 86% caries in a population without
ASD (386 individuals) compared to 68.1% in the study population.

(n= 299)

Excluded titles
Reviews (n=14)
No association between caries and
autism (n= 8)
No access to full text (n=7)

During the analysis of these studies, there were 5 that highlighted
because they included other criteria, such as gender, age or
dentition, to indicate caries prevalence. Firstly, El Khatib et al.
[46] relate caries prevalence to the type of dentition of individuals.
In both primary and permanent dentition, caries prevalence
was higher in individuals without ASD: primary and permanent
dentition with ASD, 56.7% and 55.6%, respectively; primary
dentition without ASD 66.7%, permanent dentition without ASD
71.4%. Secondly, Kuter and Guler [32] published an article in 2019
comparing the incidence of caries in people with and without
autism. In this study the population is divided into two groups,
according to age 5-11 years and 12-16 years. The results were very
clear, as in both groups the prevalence of caries was higher in
the non-autistic population. Finally, Kuter and Uzel [28], reported
the prevalence of caries in both groups according to gender. It
was observed that both non-autistic males (71.43%) and females
(75.44%) had higher caries prevalence than autistic males (58.01%)
and females (72.22%).

Table 2 shows 15 studies that include only individuals with ASD.
Of these, 13 articles indicate the prevalence of caries. The highest
value was 78.6% in the study by Hariyani et al. [41]. In this
group, there were six studies that differentiated caries prevalence
according to gender [31], age [15] and dentition type [18, 35, 43,
44] of the individuals.

It has been observed that the prevalence of caries in the primary
dentition is higher compared to the permanent dentition with
76%, 73.8% and 29.38% in the studies [18, 35, 44]. In contrast,
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TABLE 3 | Prevalence of caries and DMFT and dmft indices in autistic females and males.
Author Gender (n) DMFT dmft CP P
Al-Zaidi [12] M (7/15)° 12 + 16.06¢ 6.67 + 4.34¢ NI NI
F (4/7)° 10.5 + 8.74¢ 7.86 + 4.3
Bossu et al. [32] M (174) 2.988 66% CP:0.890
F (55) 2.655 69% DMFT/dmft:0.703
Hariyani et al. [35] M (52) 4.44 +3.99 NI 0.841
Jaber [20] M (45) 0.49 + 0.52 0.75+1.5 NI > 0.05
F (16) 0.50 + 0.49 0.65+1.4
Kuter and Uzel [23] M 5-12 0.63 +1.30 117 £ 2.19 58.62% < 0.05en CPy DMFT
12-15 217 +2.32 NI 57.40% > 0.05 en dmft
F 5-12 0,00 + 0,00 116 + 1.34 66.66%*
12-15 4.10 + 2.75* NI 77.77%*
Piraneh et al. [41] M (186) 231 +231 NI NI 0.51
F(31) 2.71+2.81

Abbreviations: dmft: index of deciduous teeth that are decayed, missing and filled, DMFT: index of decayed, missing and filled primary teeth, CP: caries prevalence,

(n): number of persons, NI: No information, M: Male, F: Female.
ap < 0.05, there are significant differences in the study population.
%7 males in the DMFT index and 15 in dmft

¢4 females in DMFT index and 7 in dmft

4DMFS/dmfs

Vishnu et al. [43] indicated that there is a higher prevalence
of caries in mixed dentition (46.15%) and permanent dentition
(41.54%).

Caries incidence was assessed according to the DMFT or dmft
indices. Thirty of the studies analyzed reported DMFT and/or
dmft indices depending on the type of dentition present in the
individuals studied. Three studies [8, 24, 37] reported caries
incidence by examination of tooth surfaces (DMFS and dmfs).
Only the studies by Burgette and Rezaiell, Suhaib 33 and Vishnu
[43] did not indicate the DMFT/dmft ratio.

In group A, Tulumbaci et al. [36] is the study with the highest
DMFT index with a value of 5.10, compared to the population
without ASD which had an index of 4.90. On the other hand, in
group B, the study with the highest DMFT index was the study by
Hariyani et al. [41] with a value of 5.20 + 4.65.

3.2.2.1 | Presence of caries in autistic individuals by
gender. Table 3 analyzed the presence of caries in autistic
individuals according to gender. Only six articles reported such
data [17, 24, 28, 31, 41, 42]. It can be seen that there are slight
differences in caries rates and prevalence. In the study by Kuter
and Uzel [28], it can be seen that caries differences between males
and females are significant.

4 | Discussion

Dental caries is a noncommunicable disease and one of the
most prevalent chronic conditions worldwide. It results from the

prolonged interaction of oral microbiota, fermentable carbohy-
drate intake, salivary components, and teeth [25, 26, 33]. Several
factors influence the prevalence of caries in individuals with
ASD, including diet, oral hygiene practices, salivary composition,
medication use, and genetic predisposition.

It is noteworthy that several comparative studies included in
this review reported a higher caries prevalence in the non-ASD
populations [12, 28, 32, 37, 46]. These findings are consistent with
earlier systematic reviews, which also reported heterogeneous
results, with some studies showing higher caries prevalence in
individuals with ASD and others finding similar or even higher
prevalence in non-ASD population [47, 48]. This finding contrasts
with the general assumption that individuals with ASD are at
higher risk of dental caries. Several hypotheses may explain these
discrepancies.

First, the consumption of high-sugar foods is a significant risk
factor for dental caries, and several studies included in this
review noted that individuals with ASD consume sugar more
frequently than the general population [16, 26, 31, 34, 35, 42].
These studies also showed that a minority of the ASD population
did not maintain a cariogenic diet. Compared to the control
population, sugar consumption in individuals with ASD was
higher (p = 0.289)33. Additionally, the duration of exposure,
frequency, texture and shape of sugary foods, salivary flow and the
presence of buffers in saliva can affect the caries process. Murshid
et al. [26] reported that snacking, especially between meals, in the
autistic population was a high risk for the development of dental
caries. Whereas some children with ASD follow highly restricted
or selective diets that may inadvertently limit cariogenic intake
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Second, behavioral challenges in the ASD population often lead
caregivers to supervise oral hygiene more closely, which may par-
tially compensate for difficulties with brushing. Third, differences
in study design, diagnostic criteria, and sample characteristics
may contribute to variations in reported prevalence. Finally, some
studies with higher caries rates in the non-ASD groups involved
populations from diverse regions as Hong Kong [37], Turkey [28,
32], Egypt [46] or USA [12]. Differences in socioeconomic context,
access to preventive dental care, dietary patterns highlight the
need for caution when interpreting overall trends and underscore
the heterogeneity of caries risk within and across ASD and
non-ASD populations.

The type of dentition plays a role, with higher caries rates
observed in primary teeth compared to permanent teeth Tables 1
and 2 show that, in the study population, caries rates in the
primary dentition are higher than in the permanent dentition
[14-16, 19, 20, 23, 27, 32, 39, 44, 46, 49]. This is likely due to
anatomical and biochemical differences, such as thinner enamel
and higher carbonate ion content in primary teeth, making them
more susceptible to demineralization [33]. Therefore, it could be
said that primary teeth are more susceptible to dental caries, that
is, the dental age of the individual influences the prevalence of
caries.

In the studies reviewed, as presented in Table 3, the prevalence of
dental caries appears to be higher in autistic women compared
to autistic men; however, these differences are not statistically
significant. Nevertheless, the 2019 study by Kuter and Guler
[28] indicates that both the prevalence of caries and the DMFT
(Decayed, Missing, and Filled Teeth) index are significantly
higher in women compared to men.

Previous research has consistently shown a higher prevalence of
caries in females than in males. Lukacs et al. [50], attribute this
difference primarily to three factors: the earlier eruption of teeth
in females, which results in longer exposure to demineraliza-
tion; hormonal fluctuations during menstruation and pregnancy,
which affect both the flow and biochemical composition of saliva;
and a tendency towards a more cariogenic and acidic diet in
women [50, 51].

A significant portion of the ASD population is under pharma-
cological treatment to manage symptoms such as irritability,
agitation, self-injurious behavior, aggression, repetitive behav-
iors, delusions, and hallucinations [12, 43]. Research indicates
that individuals with autism are prescribed medications more
frequently than the non-autistic population [8, 31, 32, 46, 49].
Autism is frequently associated with comorbid conditions such as
epilepsy, depression, anxiety, and attention deficit hyperactivity
disorder [5, 49]. To manage these conditions, various medi-
cations are commonly prescribed, including anticonvulsants,
psychotropics, antidepressants, antipsychotics, and anxiolytics
[16, 21, 22, 32, 45, 46]. Among the most frequently used medica-
tions are phenytoin, citalopram [46], risperidone [12, 32], valproic
acid, sertraline [32], fluoxetine, methamphetamine [19], carba-
mazepine, selective serotonin reuptake inhibitors, and tricyclic
antidepressants [12]. Many of these drugs induce hyposalivation
and/or xerostomia, conditions that can significantly increase the

risk of dental caries, as saliva plays a critical role in buffering
acids and restoring pH levels after sugar consumption [26,
33, 52]. Although the studies included in this review did not
provide quantitative data to allow direct comparison between
medicated and non-medicated individuals with ASD. Thus, its
role in caries prevalence within this review should be interpreted
cautiously.

Oral hygiene practices, including regular brushing, the use of
fluoride toothpaste, and dental floss, are crucial for preventing
and controlling dental caries. Various studies have highlighted
that the oral health of individuals with ASD is generally poorer
compared to those without ASD [17, 19, 35, 46, 49]. This disparity
is attributed to factors such as the frequency and thoroughness
of brushing, the use of fluoride toothpaste, and the level of
awareness and involvement of both the individuals themselves
and their caregivers in maintaining oral hygiene [46].

Challenges associated with the autistic population, such as
difficulties in communication, social interaction, concentration,
and comprehension, significantly hinder the maintenance of
good oral hygiene [40]. The severity of autism also plays a role,
with more severe cases often correlating with poorer oral hygiene
compared to milder cases. Although toothbrushing is generally
part of the daily routine for most individuals with autism, a
substantial majority require assistance from parents or caregivers
[13, 21, 29, 34, 35, 42]. These caregivers often face considerable
challenges, which can affect their motivation and ability to
provide adequate oral health care. It has been suggested that
the constant need for supervision can lead to caregiver fatigue,
resulting in diminished attention to the oral health needs of
children with ASD [46, 53].

Most individuals with autism do not receive adequate exposure
to fluoride [49]. Du et al. [37] found that there is a significant
reluctance among this population to use toothpaste, coupled with
shorter brushing times, which further reduces their exposure to
topical fluoride.

A lack of awareness regarding the importance of dental visits,
combined with patient refusal, were significant factors con-
tributing to the delay in scheduling a first dental appointment.
Consequently, some individuals had no prior dental experience
before the studies were conducted [21].

Loo et al. [54] define dental treatment for individuals with autism
as often being incomplete and unsatisfactory. This inadequacy
is likely due to the scarcity of facilities and trained dental
professionals equipped to manage patients with special needs.
General dentists frequently hesitate to accept individuals with
ASD because the challenges in managing their behavior and the
potential lack of cooperation may necessitate treatment under
anesthesia [23, 54, 55].

Several barriers impede adequate oral health and access to
dental treatment for individuals with autism. To address these
challenges, it is recommended to introduce oral health programs
in special care schools and implement training programs for
parents and caregivers [19, 24, 35].
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4.1 | Limitations

The primary limitation of this review is that seven of the included
studies did not specify the clinical criteria or diagnostic proce-
dures used to assess dental caries. These studies were retained
because they contained primary data relevant to the aims of the
review and met all other inclusion criteria (as seen in Tables 1
and 2). However, the lack of reported diagnostic methodology
may introduce variability in the accuracy and comparability
of caries measurements across studies. These limitation affects
the ability to draw objective conclusions, as the studies are
not fully comparable. Additionally, the inclusion of multiple
studies by the same author, such as those by Kuter et al.
[28, 32] or Orellana et al. [13, 21|, may introduce a potential
bias.

A further limitation of this review is the exclusion of grey
literature, which may contain additional relevant data. Grey
literature was excluded to ensure that only peer reviewed studies
with clearly defined methodologies were analyzed.

To reach a definitive conclusion regarding the prevalence of
caries in individuals with ASD compared to those without
ASD, further research is needed. Future studies should consider
incorporating the degree of autism as a variable and comparing
a broader range of parameters to enhance the reliability of the
findings.

5 | Conclusion

This review shows that the prevalence of dental caries in indi-
viduals with ASD varies considerably across studies. Among
the comparative studies, some reported higher caries prevalence
in autistic individuals, while others found higher prevalence
in non-autistic populations, underscoring the heterogeneity of
the available evidence. Within the ASD population, factors such
as sex (woman) and dentition type (primary dentition) appear
to influence caries experience, although findings are not fully
consistent across studies.

Due to substantial variations in study designs, diagnostic meth-
ods, population characteristics, and reporting formats, firm
conclusions regarding the overall direction of the association
between ASD and caries cannot be definitively established.
Future research using standardized diagnostic criteria and more
rigorous methodology is needed to clarify these relationships and
strengthen these findings.
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