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Abstract: Background: Children diagnosed with autism spectrum disorders are shown to have poor
periodontal health and dental hygiene habits. Extensive research has revealed that parents of children
with autism spectrum disorder (ASD) frequently encounter heightened levels of stress, despair, and
anxiety in comparison to parents of neurotypical children. The aim was to understand the relationship
between the dental hygiene of children with ASD and the stress generated in their parents. Methods:
A scoping review was carried out to identify any gaps or research opportunities for clinical practice
concerning oral care and stress levels in parents in the PubMed, Medline, ScienceDirect, and Scopus
databases. Results: A total of 139 articles were reviewed. Of these, only 10 met the selection criteria
for inclusion. Our results reveal a lack of studies presenting evidence on the topic of poor dental
hygiene in children with ASD and high stress levels in their parents. Discussion: There is ample
evidence that children with ASD have poor dental hygiene, as well as higher levels of stress in their
parents. However, little or no evidence links these two variables. Future studies should focus on this
link, which could have practical implications for improving dental care for children with ASD.

Keywords: autism spectrum disorder; dental hygiene; oral health; stress; scoping review

1. Introduction

Autism, recognized within the clinical sense as autistic spectrum disorder (ASD), is
a complex condition characterized by neurological alterations that arise in early infancy,
leading to deficits in communication and social interaction, and manifestations of repetitive
and restricted behavior [1-4]. According to the World Health Organization [5], approxi-
mately 1 in 100 children is diagnosed with autism, which motivates health authorities and
the scientific community to conduct research and develop policies aimed at caring for this
population and its family environment.

Concerning the health consequences of ASD for child populations, there is a notably
high risk of oral pathologies due to a lack of oral hygiene. This shortfall arises from
the limited capacity, abilities, and psychomotor skills that keep children with ASD from
carrying out adequate oral hygiene, leading to higher odds of developing oral habits [6-8].
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Despite previous studies addressing oral health issues in autistic children and stress levels
among their parents, the current study takes a more comprehensive approach.

Consequently, the hypothesis that arises from an initial exploration refers to the fact
that there is a knowledge gap in the literature about the level of stress among parents of
children with ASD who have poor dental hygiene.

One of the most notable studies dealing with the problem of oral health among
children with ASD was conducted by Algahtani et al. [9], whose objective was to evaluate
the knowledge and attitudes of the parents of autistic children regarding oral health and
the oral hygiene habits of their children. To this end, the researchers conducted a survey
with parents in various care centers. Overall, the majority of parents who were consulted
collaborated on the oral hygiene practices of their autistic children. However, there was no
consideration of the stress levels that parents faced in this situation.

AlHumaid [10] conducted a pertinent literature review on the dental health experi-
ences of children with ASD in Saudi Arabia. The results revealed a lack of studies and
publications in Arabia, which could have affected the limited development of effective oral
health policies. In another review article, Pimienta et al. [11] also emphasized the impor-
tance of early detection of ASD for timely treatment, particularly concerning orthodontic
care and oral health in general.

Along the same lines, Erwin et al. [12] conclude that diverse factors affected both the
adoption of healthy dental hygiene behaviors and access to orthodontic care for autistic
children and adolescents. These included factors directly related to their ASD diagnosis,
such as a lack of communication, and other commonly associated elements of autism, such
as deficits in sensitivity and sensory perception. This finding meshes with Stein et al. [13],
who reported on the high levels of behavioral stress and anxiety among autistic children
during routine dental visits, compared with a typical group.

Bernath and Kanji [1] mentioned that people with ASD had a wider range of ailments
and faced greater oral care barriers. Their principal findings included the identification of
key themes, including care barriers, inhibited social and communication skills, dependency
on parents, the clinical environment, and oral health professionals’ skills for treating clients
with special-care needs.

Como et al. [2] mentioned that children with ASD faced the risk of suffering oral health
ailments and analyzed the reasons why this occurred in their study. They also proposed
interprofessional collaboration between dentists and occupational therapists to provide
sensitization strategies before clinical visits and to help children with ASD to regulate their
emotions during clinical treatments. Similarly, Mohamed and Abdalla [14] proposed a
behavioral orientation focus in order to provide dental care to patients with ASD, while
Nunes da Silva et al. [15], in a systematic review and meta-analysis, examined the state of
oral health for children and youths with ASD.

Park et al. [16] analyzed the concept of dental anxiety, indicating that it was greater
in children with ASD due to its association with feelings of impotence, loss of control,
and sensory overload. The results reflect high dental anxiety in 68% of participants, with
fear of pain causing the greatest concern. The authors generally observed no significant
correlations between dental anxiety and other variables of interest, including general
anxiety severity, ASD symptoms, and symptoms of internalization and externalization, as
well as sensory sensitivity. However, their findings can be useful for adapting treatments
aimed at reducing dental anxiety in children with ASD. Finally, Tirado-Amador et al. [17]
conducted a review of oral health in autistic people. They found that there was not a lot of
evidence that showed how inadequate oral hygiene was in the homes of ASD patients or
that they had cavities or other oral problems.

In terms of discussion, there is a consensus among researchers in the area regarding the
limitations of children with ASD in achieving proper dental hygiene, caused by their typical
behaviors of isolation; lack of communication; and deficits in attention, sensitiveness, and
sensory perception [1,2,6,8,12]. Park et al. [16] also detected high dental anxiety levels
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among children with ASD, probably related to sensations of incapacity, lack of control, and
overstimulation, which align with Stein et al. [13] concerning heightened anxiety levels.

Many studies agreed that the dentist’s role in treating children with ASD was an
important one [1,2,17], while other studies agreed that parents” actions, especially their fears
and how much they knew about how to handle the situation, were also important [9,17].
Finally, the evidence reported in the cited studies confirms the difficulty for autistic children
to maintain adequate oral hygiene in order to reduce the odds of oral pathologies.

The studies generally show that parents of children with ASD report high stress levels,
mainly associated with the special condition of their children [18-24]. Among the more
recent studies, the most notable is Curley et al. [25], based upon a systematic review of stress
reduction interventions for parents of children with ASD. Overall, the evidence proposes
an integrative focus (mindfulness-based positive behavior support), which showed greater
effectiveness in reducing parental stress.

A systematic review carried out analyzed the association between parents’ stress
and the positive re-evaluation of coping and quality of life for parents of children with
ASD [26]. This review reflected how parents of autistic children presented high stress levels,
associated with the ineffective use of coping strategies and a generally low quality of life.
Along the same lines, Ng et al. [27] presented another systematic review about stress among
parents of children with ASD, but specifically in China.

In another literature review, Jolly and Huber [28] examined documents indicating
high rates of anxiety and stress, specifically among mothers of children with ASD. Dolev
et al. [29] evaluated 45 preschool-age children with ASD and their mothers using emotional-
availability scales. Both studies observed a consistent pattern of high anxiety and stress
levels among mothers in the analyzed studies that was attributed to the unique condition
of their autistic children. Finally, May et al. [30] also explored the relations between the
quality of co-parenting, the specific parental self-efficacy of autism, and parental stress in
the mothers and fathers of children with ASD. Their findings suggest that both mothers
and fathers reported similarly high stress levels related to co-parenting quality and autism-
specific parental self-efficacy. The results also reflected the importance of considering the
specific role of parental emotional regulation, family functioning, and educational level,
which influence maternal stress and the suffering of partnered parents. Therefore, the
present article aims to identify the gaps or lacunae in scientific research regarding the topic
of dental hygiene in children with autism and their parents’ stress.

2. Material and Methods

A scoping review methodology was used, which is a systematic and rigorous approach
to methodically exploring a set of relevant documents, including peer-reviewed articles,
research book chapters, and presentations at scientific events, regarding a specific topic. The
main objective was to provide a “map” of available evidence and indicate any knowledge
gaps [31].

A scoping review was conducted because our initial exploration of the literature
revealed a clear lack of empirical work or original research that provided data on the
raised topic. On the one hand, this initial condition impedes systematic reviews and
meta-analyses, which rely heavily on evidence from primary or original results and data.
However, an initial exploration revealed a research gap, prompting the need for a scoping
review to objectively confirm the lack of original research on the stress levels of parents of
children with ASD who maintain poor dental hygiene.

The central procedure consisted of seeking and analyzing scientific articles from the main
medical literature databases—PubMed, Medline, ScienceDirect, and Scopus—complying with
the PICoR standard: P = participants, I = intervention, C = comparison, and R = results
(outcomes). In addition, the following inclusion and exclusion criteria were considered for
the final selection of the articles under analysis:

The following inclusion and exclusion criteria were applied to the articles under analysis:
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2.1. Inclusion Criteria

The search included empirical research articles and evidence-based reviews, solely in
English, and including at least two of the three study target elements or variables: dental
hygiene, ASD in children, and stress in parents of children with ASD.

2.2. Exclusion Criteria

The search excluded systematic and narrative review articles, articles in languages
other than English, articles that included only one of the three analysis elements, and
papers not indexed in the selected databases.

2.3. Search Period

The search period began in June 2023 and ended in December 2023, encompassing
articles published between 2010 and 2023.

2.4. Search Formulae

After entering the selected databases, the following keywords were entered with their
respective Boolean operators. The search was performed during the months of June and
July 2023. Specifically, the search equations and respective combinations were as follows:
“dental hygiene” AND “children with autism”, “dental hygiene” AND “children with
ASD”, “oral health” AND “children with autism”, “oral health” AND “children with
ASD”, “stress in parents” AND “children with autism”, “stress in parents” AND “children
with ASD”, “anxiety in parents” AND “children with autism”, “anxiety in parents” AND
“children with ASD”, “depression in parents” AND “children with autism”, “depression in
parents” AND “children with ASD”, “dental hygiene” OR “oral health” AND “children
with Autism Spectrum Disorder (ASD)” AND “stress in parents”, “dental hygiene” OR
“oral health” AND “children with autism” AND “stress in parents”, “dental hygiene” OR
“oral health” AND “children with ASD” AND “stress in parents”, “dental hygiene” OR
“oral health” AND “children with autism” AND “anxiety in parents”, “dental hygiene”
OR “oral health” AND “children with ASD” AND “anxiety in parents”, “dental hygiene”
OR “oral health” AND “children with autism” AND “depression in parents”, and “dental
hygiene” OR “oral health” AND “children with ASD” AND “depression in parents”.

2.5. Step-by-Step Procedure
Figure 1 graphically illustrates the step-by-step procedure in the next section.

1. Identification of Records in Each Database (PubMed, Medline, ScienceDirect, and
Scopus) via Search Formulae

Exclusion of Matching or Duplicate Records between Databases

Record Selection by Title and Abstract, with Inclusion Criteria

Review and Evaluation of Complete Articles, Including Principal Findings

Final Selection of Articles for Analysis

G LN

The co-authors of the article carried out and verified these steps to ensure the consis-
tency and reliability of the obtained results. Figure 1 provides a graphic representation of
these steps.
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Figure 1. Step-by-step article-selection procedure.

2.6. Procedure for Analyzing the Selected Articles

After completing the screening and final selection process for the articles, the following
analysis was conducted:

2.6.1. PICO Standard

Following the PICO standard, the articles were tabulated based on the following fields:
authors and year of publication, participants, intervention, comparison, and results (outcomes).

2.6.2. Abstract in Each Field

A concise abstract was made for each article within the aforementioned fields.

2.6.3. Qualitative Analysis

The analytical focus was primarily qualitative, centered on identifying the main topics
addressed. The goal was to obtain the evidence necessary to thoroughly approach the
research question.

2.6.4. Contrast between Articles

The selected articles were compared, considering both the theme and the outcomes of
each study.

2.6.5. Discussion of Thematic Connections

The discussion was centered on describing the thematic connections between the analyzed
articles. The coincidences, differences, and contradictions in the results observed between these
articles and those reported in the background of the present study were highlighted.

3. Results

A total of 10 articles were identified and selected for analysis based on the inclusion
criteria established as of October 2023. Despite conducting an exhaustive search, no studies
that simultaneously addressed all three variables of interest were found: dental hygiene
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or oral health, ASD in children, and stress in parents of autistic children. However, all the
articles selected fulfilled the inclusion criteria by being original (empirical) studies that
considered at least two of the relevant variables.

Of the 10 articles selected, 8 focused specifically on the topic of dental hygiene and
oral health in autistic children, while only 2 addressed the topic of stress levels in parents of
children with ASD. Table 1 summarizes the evidence provided by these articles in relation
to the research questions and PICO standards. Ten of the analyzed studies, published
between 2020 and 2023, suggest a relatively short “half-life” or “semi-period” and the
contemporary nature of the reviewed literature. The database with the largest number of
records was Scopus. Using this information, a thematic distribution map using “VOSviewer
version 1.6.20” software was generated. Figure 2 shows the specific distribution of topics
related to dental hygiene and autistic children, while Figure 3 shows the clustering of the
literature about stress levels in autistic parents. The search generated both figures based on

the keywords and their combinations.

Table 1. Summary of evidence found in articles.

References Participants Intervention Comparison Results
There were 101 parents of Variables s'uch as brl}lshmg freque'nC}:,,
- gum bleeding, and “dental gnashing
children and adolescents 5 " ”
. . Two groups of parents are predictors of the “worst
3] without ASD and Quiz app . . .
. were compared. perception of parents in relation to
100 parents of children ;
. the oral health of their
and adolescents with ASD. .. .
autistic children.
There were 206 parents of Thg transmission of oral hyglene
. . The study compares the habits by parents was positive, and
children with ASD, . . . L7 .. .
[9] . . Quiz app involvement of parents in the majority of them participated in
including 77 fathers and X X , s K .. . ,
their children’s activities. their autistic children’s dental
129 mothers. . .
hygiene practices.
A total of 44 children . , The study Var}ables allowed Chl@dre.rT with ASD show
. . Measurement of children’s for a comparison between significantly greater
(n =22 typical; n = 22 with S . . . . . . .
[13] . communication skills, anxiety, the group of children with uncooperativeness during routine
ASD) aged 6-12 received . - .
; : and sensory processing. ASD and the group with dental cleanings compared to
routine dental cleanings. . . . .
typical development. typically developing kids.
A clinical evaluation of caries, =~ Parents’ attitudes regarding  Parental attitudes toward dental care
[32] 75 children with ASD. gingivitis, and dental plaque dental health are not associated with autistic
was performed. were compared. children’s dental health status.
. A c.ross-sectlonal study The variables were Pa.rents with unmet needs repqrted
146 parents of children examined the prevalence of . higher levels of stress and anxiety,
[33] ; . compared according to the : .
with ASD. stress, anxiety, and level of ) while those with met needs reported
depressive symptoms. evel of parental needs. lower levels.
Thgre were 80 mothers of Quiz app: (1) car('ilovascula'r ' ASD mothers showed high levels of
, children with ASD who evaluation, (2) saliva analysis, The analyzed variables .
[34] . . stress and anxiety but moderate
received an and (3) analysis of were compared. .
. . . ; levels of depression.
independent diagnosis. cortisol levels.
Parents of autistic children Parents recognize the importance of
Oreanizing a focus eroup with in primary school and those positive messages regarding their
[35] Does not specify. & & sroup of autistic children in autistic children’s oral health and the
parents of ASD children. -
secondary school form need to establish dental
distinct groups. hygiene habits.
The results reveal that there is no
An observational analytical Groups of mothers based on significant relationship between
[36] Thirty-four parents of study using a cross-sectional their knowledge, attitudes, =~ knowledge, attitudes, and practice in
children with ASD. research design and practices preserving oral health and the rate of
was conducted. were compared. caries and dental care needs in
children with autism.
. . The association between autism and
Three-hundred parents of A self-assegsment The quah.ty of 11fe.of parents oral health problems has a negative
[37] . . questionnaire was and children with ASD . L .
children with ASD. . impact on both autistic children and
administered. was compared. . ; . R
their parents’ quality of life.
The results show significant
Parents of 154 ASD Groups of parents of ASD differences in the perception of oral
[38] children and 235 children and parents of normal Questionnaire. health between parents of autistic

normal children.

children were compared.

children compared to parents of
children without this condition.

ASD: autism spectrum disorder.
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Figure 3. The literature on stress levels among autistic children’s parents.

Despite the detailed graphic representation, no articles appeared that addressed
studies on all three of the aforementioned variables: oral health or dental hygiene, autism
in children, and stress in parents of autistic children. This lack of overlap suggests a
knowledge gap in the specialized literature. In this context, a research gap is defined as a
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scientific question without any responses within academic circles, providing an opportunity
to present a publishable article given its novelty, originality, and unique character [39].

Figure 2 illustrates how the topic of dental hygiene divides the literature, with the
blue nodes representing the topic and the green nodes representing their intersection. The
topic of autism in children starts with the red nodes and then fuses with the green nodes,
signifying a strong thematic association between these two variables. The size of the central
nodes (in green) also confirms the existence of a set of studies where children with ASD
were the primary topic and oral health was a secondary associated theme. This graphic
report is consistent with the eight records on the aforementioned topics.

The distribution in Figure 3 resembles the previous one in the sense that the main
topic is still autism, represented in the violet-colored central node. In this case, though,
the secondary associated topic is parental stress, represented in smaller sky-blue nodes.
An especially notable element is the broad dispersion of nodes in various linked topics,
while in the central nodes, there is no appreciable fusion between the topics of autism in
children and parental stress. This aligns with the previously mentioned finding that there
were a smaller number of studies about stress levels in the parents of autistic children (four
articles) compared with the number of studies associating dental hygiene with children
with ASD (eight articles).

4. Discussion
4.1. Summary of Key Findings and Interpretation

In general terms, the results derived from analyzing the articles reveal some conver-
gences and divergences with prior studies on the same topic. When specifically focusing on
oral health in children with ASD, AlHumaid et al. [32] concluded that deficient oral health
in these children was not associated with parents” attitudes, indicating that the limitation
in their oral health is inherent to their autism and not the result of any lack of parental
attention. This finding aligns with the results from Permatasari et al. [36], who found no
correlation between the knowledge, attitudes, and oral health practices of mothers and the
prevalence of cavities in their children with autism.

By contrast, Alqahtani et al. [9] report on a positive dental hygiene practice by parents
toward their autistic children, highlighting significant parental participation in this task.
These results support the observations by Omer [40], who reported that two-thirds of
parents provided support during tooth brushing, and Parry et al. [35], whose study revealed
parental knowledge about the importance of positive oral health messages and the need to
encourage dental hygiene habits in their autistic children. In summary, Verma et al. [38]
confirmed divergent perceptions about oral health between the parents of autistic children
and the parents of allistic children.

The discrepancy between the findings from AlHumaid et al. [32] and Algahtani et al. [9]
highlights the importance of considering the methodological focus. While the former found
no relation between parents” attitudes regarding the oral health of their autistic children,
the latter stressed positive care from parents for the dental hygiene of their children with
ASD. Specifically, AlHumaid et al. [32] conducted a correlation analysis using the Pearson
correlation coefficient, while Alqahtani et al. [9] applied a survey to a sample of parents of
children with ASD, resulting in a percentual distribution analysis.

Building on the preceding point, Farias et al. [3] used a sample of parents of children
with ASD to analyze some variables, including brushing frequency, bleeding gums, and
“dental crunching”, to conclude that these factors predict more negative parental percep-
tions regarding the oral health of their autistic children, in contrast with the results from
Parry et al. [35]. Another notable study was conducted by Prakash et al. [37] regarding par-
ents’ perceptions about oral health and quality of life for autistic children, which concluded
that the association between autism and oral health effects negatively impacted quality of
life for both autistic children and their parents.

Alibekova et al. [33] conducted an analysis of the stress and anxiety levels of parents
of children with autism spectrum disorder (ASD) in relation to their material conditions.
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They found that parents with unmet basic needs and whose financial constraints prevent
them from affording clinical care services for their autistic children experienced higher
levels of stress. The aforementioned study is related to the work by Curley et al. [25],
who, given the evidence on the high stress level among the parents of autistic children,
proposed intervention programs with an integrative focus (Mindfulness-Based Positive
Behavior Support).

On the other hand, high levels of perceived stress may be associated with changes in
muscle asymmetry, particularly in the act of clenching the teeth and bruxism [41]. Likewise,
anxiety and depression are strongly associated with migraines and tension headaches [42].
Other variables that manifest as negative effects of stress in parents at a physiological level
are the increase in heart rate and high levels of the hormone cortisol [34].

There are also parallels to the study by Enea and Rusu [43], who found that maladap-
tive behaviors and perception and sensitivity deficits in autistic children are the strongest
parental stress indicators, manifesting most strongly with single mothers. Another study
specifically focused on the parents of autistic children came from Foody et al. [35]; the
study aligns with the studies by Alibekova et al. [33], Curley et al. [25], and Enea and
Rusu [43], given that it reports high stress and anxiety levels in the parents of autistic
children. However, Foody et al. [34] found that, despite the high stress and anxiety levels,
anxiety levels were moderate.

4.2. Scoping and Limitations

There is a notable disparity in the records between the various databases consulted.
This variability led to a search with low concentration, generating significant differences
in the number of articles available in each database. This disparity could have introduced
biases in study selection and affected the representativeness of the evidence gathered.
However, this limitation is acknowledged and warned to readers so that future research
can take it into account.

The second limitation was the scarcity of studies that presented empirical evidence
from primary sources, as opposed to those that focused on literature reviews. The preva-
lence of review studies could affect the robustness of the empirical grounds of the review,
ultimately compromising the solidity of the evidence-based conclusions. However, the
existing research gap in the available scientific literature was highlighted to describe the
findings as objectively as possible. This trend also highlights the need for more original
studies directly addressing the relationship between autistic children’s dental hygiene and
their parents’ stress levels.

4.3. Future Studies

Our findings prompt us to recommend further research on this specific topic to confirm
the hypothesis that dental hygiene in autistic children contributes to their parents’ stress
levels. Future studies, in addition to filling the existing research gap and testing the
aforementioned hypothesis, can promote programs and actions aimed at developing dental
hygiene skills in autistic children, as well as strategies to reduce parents’ stress levels.

It is recommended to design and validate a scale to gauge the stress levels of parents
of children with ASD, particularly when they have poor dental hygiene and are at risk of
oral pathologies. The application of said instrument could provide valuable data and infor-
mation for the care and implementation of programs aimed at families of autistic children.

Additionally, a series of diagnoses must be carried out on the parents’ cognitive and
volitional abilities to face situations of high levels of stress generated by the exceptional
condition of their children with ASD in order to apply information programs on what to
do in certain situations.

It is also recommended that researchers study other major stressors for parents of
autistic children, including the communication deficit in these children, their repetitive
behaviors, and oral health. This would generally help improve the quality of life for autistic
children and their family environments.



J. Clin. Med. 2024, 13, 4675

10 of 12

References

Equally important is research into dentists’ specialized training to care for this unique
population of autistic children. Such studies could determine the profile of instrumental
and interpersonal skills required by the dental professional to care not only for children
with ASD but also to provide peace of mind to their parents.

It is also suggesting a bibliometric analysis of production regarding the topic of dental
hygiene in children with ASD and their parents’ stress levels in order to observe trends,
publication impact, the most productive authors, and collaboration networks.

5. Conclusions

Since no published studies address the specific research question on the relationship
between dental hygiene in autistic children and their parents’ stress levels, our exhaustive
review reveals a significant scientific-research gap. It is evident that existing studies have
primarily centered on independently analyzing topics, such as “dental hygiene or oral
health in autistic children” or “stress levels in the parents of autistic children”.

More articles on the topic of “dental hygiene or oral health in autistic children” than
on the topic of “stress levels in parents of autistic children” were selected and analyzed.
Based on this, one could argue that studies on dental hygiene among autistic children have
produced more research than those on parental stress and anxiety, but further validation
through a bibliometric study is necessary.

An element associated with the integral research question was identified based on the
evidence found. This finding refers to the study by Prakash et al. [37], who reported on
how oral health affections among autistic children negatively affected their parents” quality
of life. However, it should be noted that these results do not specifically address parents’
stress or anxiety levels, thus limiting their usefulness in answering our research question
and leaving a research gap.

Overall, the review results empirically support the high prevalence of oral ailments in
autistic children, attributed to the limitations in skill and habit-forming needed for proper
oral hygiene. Extant studies also confirm the presence of high stress levels in the parents of
autistic children who have high stress levels due to the traits and limitations imposed by
ASD on their children.

Finally, there is a growing need to carry out specific studies examining parental stress
levels related to their autistic children’s oral hygiene; a factor that could heighten their
stress must be highlighted. This would not only help close the research gap identified
herein but also offer valuable contributions to preserving parents” mental health in this
particular context.
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