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Abstract
Background: Autism spectrum disorder (ASD) and Down syndrome are among
the most common neurodevelopmental conditions encountered in pediatric dentistry
patients, yet direct comparative data on their oral health profiles remain scarce.
This study compared caregiver-reported oral health problems, home oral hygiene
difficulties, and barriers to dental care access among individuals with ASD versus Down
syndrome. Methods: This study was conducted between March and June 2025 in five
specialized educational institutions and Non-Governmental Organizations (NGOs) in
Oradea, Romania. A structured 15-item questionnaire was administered to caregivers
of individuals with ASD (n = 55) or Down syndrome (n = 22). Data were analyzed
using Fisher’s exact test and the Mann-Whitney U test (with statistical significance
set at p < 0.05). Results: Dentist-diagnosed dental problems were more prevalent
in the ASD group (90.90% vs. 68.18%, p = 0.031, Odds Ratio (OR) = 4.67, 95%
Confidence Interval (CI) 1.29–16.87), as were tooth/jaw pain (72.72% vs. 40.90%, p
= 0.010, OR = 3.85), parafunctional oral habits (72.72% vs. 45.45%, p = 0.034, OR =
3.20), and sensitivity to oral touching/cleaning (63.64% vs. 36.36%, p = 0.042, OR =
3.06). Cooperation difficulties during dental visits were more common in the ASD group
(70.91% vs. 36.36%, p = 0.005, OR = 4.08), and most ASD caregivers reported visiting
the dentist only when a problem arose (65.45% vs. 13.64%, p < 0.001). Difficulties
ensuring correct toothbrushing were greater in the Down syndrome group (45.45% vs.
9.09%, p = 0.001, OR = 7.71). Conclusions: These findings suggest that ASD andDown
syndrome are associated with differing oral health profiles. Given the largely unadjusted
nature of the comparisons and the small sample size, the results should be regarded as
hypothesis-generating, pending confirmation in larger, multivariable-adjusted studies.
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1. Introduction

Individuals with neurodevelopmental disabilities represent a
vulnerable population, with an increased risk of oral health
problems and multiple barriers to accessing dental care [1].
Cognitive and motor limitations, communication difficulties,
sensory hypersensitivities, and a high level of dependence on
caregivers may affect both the ability to perform daily oral
hygiene effectively and the use of preventive and therapeutic
dental services [1, 2]. Therefore, these individuals require
adapted preventive strategies and individualized clinical ap-
proaches tailored to their functional and behavioral needs [3].

Among neurodevelopmental disorders, ASD is one of the
most common conditions, with an increasing global prevalence
[4]. ASD is characterized by deficits in communication and

social interaction, repetitive behaviors, and sensory process-
ing differences [5, 6]. In the dental setting, these features
may be associated with increased anxiety, hypersensitivity to
auditory, visual, or tactile stimuli, and reduced tolerance of
clinical procedures [7]. Children and young people with ASD
frequently experience difficulties cooperating during dental
visits, which may limit access to treatment and complicate
clinical management [8].

Down syndrome is the most common chromosomal condi-
tion associated with intellectual disability, with an estimated
prevalence of approximately 1 per 700–1000 live births world-
wide [9]. In contrast to ASD, this condition is primarily char-
acterized by cognitive and motor limitations that may affect
self-care abilities [9]. Muscle hypotonia, delayed motor de-
velopment, and reduced manual dexterity can impair effective
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oral hygiene practices, increasing dependence on caregivers
for maintaining oral health [10]. Maintaining adequate oral
hygiene at home and ensuring the effective implementation of
preventive measures represent major challenges for children
and young people with Down syndrome and their caregivers
in terms of oral health [10, 11].
Although the oral health status and management charac-

teristics of individuals with ASD and Down syndrome have
been widely investigated in separate studies [8, 10], direct
comparative data between these two groups remain limited.
Both conditions are among the most common neurodevelop-
mental disorders encountered in pediatric dental practice and
are associated with increased care needs and substantial care-
giver dependence [12, 13]. However, the clinical profiles of
these patients differ: ASD is predominantly characterized by
behavioral and sensory challenges, whereas Down syndrome
is mainly associated with functional limitations and difficulties
with self-care [6, 9]. In this context, barriers related to oral hy-
giene, prevention, and access to dental care may differ between
these groups. Identifying these differences is essential for
developing tailored preventive strategies, improving caregiver
education, and optimizing the clinical management of these
patients.
Thus, the present study aimed to compare caregiver-reported

oral health problems, difficulties related to home oral hygiene,
and barriers to accessing dental care in children and young
people with ASD and Down syndrome.

2. Materials and methods

2.1 Study design and setting
An observational cross-sectional study was conducted using a
questionnaire administered to parents and caregivers of chil-
dren and young people with neurodevelopmental disorders,
specifically ASD and Down syndrome. The study was carried
out between 01 March and 01 June 2025, in five educa-
tional institutions and non-governmental organizations located
in Oradea, Bihor County, Romania, that provide educational
and support services for individuals with ASD and/or Down
syndrome. Some of these institutions also included young
adults, allowing the inclusion of participants across a broader
age range.
Data collection was performed during oral health education

sessions for parents and caregivers, organized in collaboration
with the participating institutions. The study was designed and
reported in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines
for cross-sectional studies.

2.2 Participants and eligibility criteria
The study population consisted of children and young people
aged between 6 and 26 years diagnosed with ASD or Down
syndrome.
Participants were eligible if theywere enrolled in institutions

dedicated to individuals with ASD and/or Down syndrome and
had a parent or caregiver willing to complete the questionnaire.
The diagnosis was considered based on the institutional records
and the specific educational placement within specialized pro-

grams.
Exclusion criteria encompassed incomplete questionnaires,

lack of written informed consent, and the reported presence
of other major genetic or neurological conditions outside the
study groups.
Participants were recruited using a convenience sampling

approach, as the study targeted a specific population with neu-
rodevelopmental disorders primarily accessible through spe-
cialized educational and support institutions. Given the rela-
tively limited availability of eligible participants and the ex-
ploratory nature of the study, no formal a priori sample size
calculation was performed. The final sample size was deter-
mined by the number of caregivers who agreed to participate
during the data collection period. All parents and caregivers
attending the educational sessions were invited to participate.
A total of 77 completed questionnaires were included in the
final analysis, comprising 55 participants with ASD and 22
participants in Down syndrome group.

2.3 Data collection instrument
Data were collected using a structured questionnaire developed
by the authors based on relevant literature and previously used
instruments addressing oral health problems and caregiving
challenges in individuals with special healthcare needs. The
questionnaire was designed to obtain essential information
regarding caregiver-reported oral health problems, functional
difficulties, and barriers related to home oral care and access
to dental services.
The instrument was developed in Romanian and intention-

ally designed to be concise and easy to complete, considering
the high caregiving burden experienced by parents and care-
givers of individuals with neurodevelopmental disorders and
to increase participation.
The questionnaire included a total of 15 items organized into

four domains:
● Child demographic characteristics (age, sex, place of

residence);
● Oral function and orofacial characteristics;
● Caregiver-reported oral health problems;
● Oral hygiene and access to dental care.
Most items had binary response options (yes/no), while

several items included ordinal response categories. The full
questionnaire, including all 15 items and their complete re-
sponse options, is provided as Supplementary material.
Before implementation, the questionnaire was reviewed by

the authors for clarity, clinical relevance, and ease of com-
pletion and was informally tested on a small number of par-
ents/caregivers to assess comprehensibility and completion
time. Given the exploratory and descriptive nature of the study,
formal psychometric validation was not performed.
Questionnaires were completed on paper during the educa-

tional sessions. The data were subsequently entered manually
into an electronic database (Microsoft Excel for Microsoft
365, Microsoft Corp., Redmond, WA, USA). Participation
was voluntary and anonymous, and no financial or material
incentives were provided.
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2.4 Variables
Demographic variables included age, sex, and place of resi-
dence (urban/rural). Age was analyzed both as a continuous
variable and as a categorical variable (<18 years and ≥18
years).
The main variables of interest included caregiver-reported

oral health problems, difficulties related to performing oral
hygiene at home, cooperation during dental visits, oral habits,
functional limitations, and access to dental care.
Each questionnaire item was analyzed individually, and no

composite scores were constructed.

2.5 Statistical analysis
Data analysis was performed usingMicrosoft Excel (Microsoft
Corporation, 2018) and the open-source software R (version
4.3.1). Data were summarized using tables and figures; contin-
uous variables with a normal distribution were presented as the
mean ± standard deviation (SD), whereas variables without a
normal distribution were expressed as median and interquartile
range (M (IQR)). Comparison of unpaired categorical vari-
ables was performed using the Chi-square test and Fisher’s
exact test. The independent samples t-test and the Mann-
Whitney U test were used for between-group comparisons
of quantitative variables. A p-value < 0.05 was considered
statistically significant. Given the exploratory nature of the
study and the multiple between-group comparisons performed,
p-values were not adjusted for multiplicity. Results are there-
fore reported as nominal/unadjusted findings and should be
interpreted as hypothesis-generating rather than confirmatory.
For key binary outcomes, effect sizes are additionally reported
as crude (unadjusted) odds ratios (OR) with 95% confidence
intervals (CI), calculated using the Wald method on the log-
odds scale, with the Haldane-Anscombe correction (addition
of 0.5 to each cell) applied where applicable. As a sensitivity
analysis, multivariable logistic regression models adjusted for
age (treated as a continuous standardized variable) and sex
were fitted for the eight binary outcomes showing nominal
between-group differences, in order to assess whether these
associations persisted after accounting for the marked age and
sex imbalance between groups. Adjusted odds ratios (aOR)
with 95%Wald confidence intervals are reported alongside the
corresponding crude estimates.

3. Results

A total of 77 caregivers completed the questionnaire and were
included in the final analysis: 55 caregivers of participants
with ASD group and 22 caregivers of participants with Down
syndrome.

3.1 Demographic characteristics
The demographic characteristics of the two study groups are
presented in Table 1. The ASD group was predominantly com-
posed of participants younger than 18 years of age (69.09%,
n = 38), while in the Down syndrome group those aged 18
years or older represented the majority (54.55%, n = 12);
however, this between-group difference did not reach nominal

significance (unadjusted p = 0.053). When analyzed as a
continuous variable, participants in the ASD group had a
median age of 10 years, compared with a mean of 16 years
in the Down syndrome group (Mann-Whitney U test, nominal
p = 0.017, unadjusted for multiplicity). A nominally signif-
icant difference in sex distribution was also observed (unad-
justed p = 0.020), with males predominating in the ASD group
(65.45%) and females predominating in the Down syndrome
group (63.64%). Place of residencewas similarly distributed in
both groups, with approximately 82% of participants residing
in urban areas (p = 1.000). Given the exploratory nature of
these comparisons and the absence of correction for multi-
ple testing, these demographic differences, together with the
marked imbalance in age and sex distribution between groups,
should be interpreted as descriptive rather than confirmatory
findings and are addressed further as potential confounding
factors in the Discussion.

3.2 Oral function and orofacial
characteristics
The results related to oral function and orofacial characteristics
are presented in Table 2. Regarding dietary habits, the majority
of caregivers in both groups reported no difficulties with chew-
ing or swallowing (70.91%, n = 39 in the ASD group; 63.64%,
n = 14 in the Down syndrome group), with no nominally
significant difference between groups (p = 0.534). Similarly,
difficulties in mouth opening or closing were reported by a
minority of caregivers in both groups (25.45%, n = 14 in the
ASD group; 31.82%, n = 7 in the Down syndrome group), with
no nominally significant difference (p = 0.571).
Parafunctional oral habits were more frequently reported in

the ASD group (72.72%, n = 40) compared with the Down syn-
drome group (45.45%, n = 10) (nominal p = 0.034, unadjusted
for multiplicity; OR = 3.20, 95% CI 1.14–8.94). Sensitivity
to touching or cleaning the teeth or mouth was also more
frequently reported in the ASD group (63.64%, n = 35) than
in the Down syndrome group (36.36%, n = 8) (nominal p =
0.042, unadjusted for multiplicity; OR = 3.06, 95% CI 1.10–
8.56).

3.3 Caregiver-reported oral health problems
The caregiver-reported oral health problems are presented in
Table 3. A dental problem, including cavities, abnormal tooth
positions, or dental erosion, was reported to have been diag-
nosed by a dentist in 90.90% (n = 50) of children in the ASD
group, compared with 68.18% (n = 15) in the Down syndrome
group (nominal p = 0.031, unadjusted for multiplicity; OR =
4.67, 95% CI 1.29–16.87).
Tooth or jaw pain was reported by 72.72% (n = 40) of

caregivers in the ASD group, compared with 40.90% (n = 9)
in the Down syndrome group (nominal p = 0.010, unadjusted
for multiplicity; OR = 3.85, 95% CI 1.37–10.87). Gingival
bleeding or signs of gum inflammation were more frequently
reported in the Down syndrome group (59.09%, n = 13) than
in the ASD group (32.73%, n = 18) (nominal p = 0.041,
unadjusted for multiplicity; OR = 0.34, 95% CI 0.12–0.93).
The use of dental appliances was rare in both groups, with

only one participant in the ASD group (1.82%) reporting pre-



170

TABLE 1. Distribution of participants by age group, gender, and place of residence according to study group.
Variable ASD Down p*
Age Group

<18 yr 38 (69.09%) 10 (45.45%)
0.053

≥18 yr 17 (30.91%) 12 (54.55%)
Gender

Female 19 (34.55%) 14 (63.64%)
0.020

Male 36 (65.45%) 8 (36.36%)
Place of Residence

Rural 10 (18.18%) 4 (18.18%)
1.000

Urban 45 (81.82%) 18 (81.82%)
*Fisher’s Exact Test. ASD: autism spectrum disorder.

TABLE 2. Oral function and orofacial characteristics by study group.
Answer/Study Group ASD Down p* OR (95% CI)

No. % No. %
How would you describe your child’s dietary habits?

Normal 39 70.91% 14 63.64%
0.534 0.71 (0.26–1.98)

Difficulties with chewing or swallowing 16 29.09% 8 36.36%
Does your child experience difficulties in opening or closing their mouth?

No 41 74.55% 15 68.18%
0.571 0.72 (0.25–2.08)

Yes 14 25.45% 7 31.82%
Does your child exhibit oral habits such as thumb sucking, mouth breathing, or teeth grinding?

No 15 27.27% 12 54.55%
0.034 3.20 (1.14–8.94)

Yes 40 72.72% 10 45.45%
Does your child show sensitivity to touching or cleaning their teeth or mouth?

No 20 36.36% 14 63.64%
0.042 3.06 (1.10–8.56)

Yes 35 63.64% 8 36.36%
*Fisher’s Exact Test; OR: Odds ratio; CI: Confidence interval (ASD vs. Down syndrome); ASD: autism spectrum disorder.

TABLE 3. Caregiver-reported oral health problems by study group.
Answer/Study Group ASD Down p* OR (95% CI)

No. % No. %
Has a dentist ever diagnosed your child with a dental problem (e.g., cavities, abnormal tooth positions, dental erosion)?

No 5 9.09% 7 31.82%
0.031 4.67 (1.29–16.87)

Yes 50 90.90% 15 68.18%
Has your child experienced tooth or jaw pain recently?

No 15 27.27% 13 59.09%
0.010 3.85 (1.37–10.87)

Yes 40 72.72% 9 40.90%
Have you noticed gingival bleeding or signs of gum inflammation in your child?

No 37 67.27% 9 40.91%
0.041 0.34 (0.12–0.93)

Yes 18 32.73% 13 59.09%
Has your child ever used a dental appliance (orthodontic braces, occlusal splint, etc.)?

No 54 98.18% 22 100.00%
1.000 1.24 (0.05–31.57)

Yes 1 1.82% 0 0.00%
*Fisher’s exact Test; OR: Odds ratio; CI: Confidence interval (ASD vs. Down syndrome); ASD: autism spectrum disorder.
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vious use, and no participant in the Down syndrome group re-
porting any use. There was no nominally significant difference
between groups (p = 1.000).

3.4 Oral hygiene and access to dental care
The results related to oral hygiene practices and dental care
access are presented in Table 4. Caregivers who reported being
able to ensure correct toothbrushing accounted for 90.90% (n
= 50) in the ASD group, compared with 54.55% (n = 12) in
the Down syndrome group (nominal p = 0.001, unadjusted for
multiplicity; OR = 7.71, 95% CI 2.32–25.69).
Difficulties with cooperation during dental visits were re-

ported by 70.91% (n = 39) of caregivers in the ASD group,
compared with 36.36% (n = 8) in the Down syndrome group
(nominal p = 0.005, unadjusted for multiplicity; OR = 4.08,
95% CI 1.47–11.36).
Regarding the frequency of routine dental check-ups, the

majority of caregivers in the ASD group reported visiting the
dentist only when a problem arises (65.45%, n = 36), while
in the Down syndrome group the majority attended every six
months (40.91%, n = 9) or once a year (45.45%, n = 10). This
difference was nominally significant (unadjusted p < 0.001;
for the dichotomized comparison of “only when a problem
arises” versus routine check-ups, OR = 10.43, 95% CI 2.95–
36.90).
Sensitivity to toothpaste or oral care products was reported

by 20.00% (n = 11) of caregivers in the ASD group and 13.64%
(n = 3) in the Down syndrome group, with no nominally
significant difference between groups (p = 0.745).

3.5 Sensitivity analysis (age- and
sex-adjusted)
To assess the influence of the observed age and sex imbalance
between groups, multivariable logistic regression models ad-

justed for age and sex were fitted for the eight binary outcomes
that showed nominal between-group differences in the unad-
justed analysis. The results are presented in Table 5. Seven
of the eight associations remained nominally significant after
adjustment, with several demonstrating larger effect estimates
compared with the crude analysis, suggesting that the observed
ASD-Down syndrome differences in these outcomes were not
primarily explained by the age and sex composition of the
groups. In contrast, the association between study group and
gingival bleeding did not remain nominally significant after
adjustment (adjusted p = 0.207, compared with unadjusted p =
0.041), and the model suggested a possible contribution of sex
to this association (aOR formale sex = 0.39, 95%CI 0.14–1.09,
p = 0.073). This finding indicates that the higher prevalence of
gingival bleeding observed in the Down syndrome group in
the unadjusted analysis may be partly attributable to the higher
proportion of female participants in this group rather than to the
condition itself, underscoring the importance of considering
age and sex as potential confounders when interpreting these
caregiver-reported associations.

4. Discussion

This study compared caregiver-reported oral health problems,
difficulties related to home oral hygiene, and barriers to ac-
cessing dental care in children and young people with ASD
and Down syndrome. The findings revealed distinct caregiver-
reported behavioral and oral health profiles between the two
groups. According to caregiver reports, participants with ASD
showed higher rates of diagnosed dental problems, tooth or
jaw pain, parafunctional oral habits, and sensory sensitivity,
as well as greater difficulties with cooperation during dental
visits and a more reactive pattern of dental care utilization.
In contrast, caregivers of individuals with Down syndrome
reported greater difficulties in ensuring correct toothbrushing

TABLE 4. Oral hygiene practices and dental care access by study group.
Answer/Study Group ASD Down p* OR (95% CI)

No. % No. %
Are you able to ensure that your child’s toothbrushing is performed correctly (with supervision or assistance when needed)?

No 5 9.09% 10 45.45%
0.001 7.71 (2.32–25.69)

Yes 50 90.90% 12 54.55%
Does your child experience difficulties cooperating during dental visits?

No 16 29.09% 14 63.64%
0.005 4.08 (1.47–11.36)

Yes 39 70.91% 8 36.36%
How often do you visit the dentist for routine check-ups?

Every 6 months 12 21.82% 9 40.91%
<0.001 - †Once a year 7 12.73% 10 45.45%

Only when a problem arises 36 65.45% 3 13.64%
Is your child sensitive to certain types of toothpaste or oral care products?

No 44 80.00% 19 86.36%
0.745 1.44 (0.39–5.33)

Yes 11 20.00% 3 13.64%
*Fisher’s exact Test; - †: Not a 2 × 2 comparison. OR: Odds ratio; CI: Confidence interval (ASD vs. Down syndrome); ASD:
autism spectrum disorder.
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TABLE 5. Age- and sex-adjusted sensitivity analysis for key binary outcomes.
Outcome Crude OR (95% CI) Adjusted OR (95% CI)† Adjusted p
Dentist-diagnosed dental problem 4.67 (1.29–16.87) 5.56 (1.33–23.23) 0.019
Tooth or jaw pain 3.85 (1.37–10.87) 4.12 (1.33–12.81) 0.014
Parafunctional oral habits 3.20 (1.14–8.94) 4.27 (1.34–13.57) 0.014
Sensitivity to touching/cleaning 3.06 (1.10–8.56) 3.68 (1.20–11.27) 0.023
Cooperation difficulties 4.08 (1.47–11.36) 3.61 (1.22–10.74) 0.021
Gingival bleeding 0.34 (0.12–0.93) 0.49 (0.17–1.48) 0.207
Correct toothbrushing ensured (unable vs. able)‡ 0.13 (0.04–0.43) 0.12 (0.03–0.46) 0.002
Routine check-up only when problem arises (vs. routine)‡ 10.43 (2.95–36.90) 14.69 (3.29–65.68) 0.0004
†Adjusted for age (continuous, standardized) and sex; Wald 95% confidence intervals. ‡Dichotomized comparison, as defined in
Section 3.4. OR: Odds ratio; CI: Confidence interval.

and higher rates of gingival bleeding, alongside more regular
attendance for routine dental check-ups. These differences
suggest that, although both conditions are associated with
significant oral health needs, the underlying challenges may
differ in nature, being predominantly behavioral and sensory
in ASD, and more functional and hygiene-related in Down
syndrome.
The comparative analysis of these two conditions was mo-

tivated by both clinical and scientific considerations. From
a clinical perspective, ASD and Down syndrome are among
the most frequently encountered neurodevelopmental disor-
ders in pediatric dental practice, and both are associated with
increased oral health needs and a high degree of dependence
on caregiver support [14]. Despite this, the two conditions
present distinct clinical challenges: ASD is predominantly
characterized by behavioral and sensory difficulties that affect
cooperation and tolerance to dental procedures, whereas Down
syndrome is primarily associated with functional limitations
that impact self-care abilities and oral hygiene performance
[15, 16]. From a scientific perspective, although the oral health
status of individuals with ASD and Down syndrome has been
investigated in numerous separate studies, direct comparative
data between these two groups remain scarce [14].
For this study, a questionnaire comprising only 15 items was

developed, with response options kept as simple as possible.
This approach was chosen because parents and caregivers of
children with neurodevelopmental disorders face a substantial
daily caregiving burden, which limits the time available for
completing research instruments [17, 18]. A concise ques-
tionnaire was therefore considered more appropriate than a
lengthy or psychometrically complex one, with the primary
aim of maximizing participation and minimizing respondent
fatigue. The relatively small sample size and the unequal
distribution between the two groups reflect the real-world con-
straints of recruiting within specialized educational institutions
serving populations with a relatively low prevalence of these
conditions, and are consistent with recruitment and sample-
size constraints reported in other studies involving populations
with special healthcare needs recruited through specialized
institutions [19, 20].
Despite the relatively small sample size, the study yielded

several nominally significant, unadjusted differences between

the two groups, including differences in age distribution, sex
distribution, and several clinically relevant oral health vari-
ables. However, given the exploratory design and the absence
of correction for multiple comparisons, these findings can-
not be interpreted as evidence of definitive population-level
distinctions and should instead be regarded as preliminary,
hypothesis-generating observations. Given the small and un-
equal group sizes, the exploratory design, and the multiple
comparisons performed without correction, these nominally
significant findings should be interpreted with caution. The
reported p-values were not adjusted for multiple testing, which
increases the risk of type I error, and the differences in age and
sex distribution between the groups may have contributed to
some of the observed associations. The results should therefore
be regarded as hypothesis-generating rather than confirmatory.
The two groups differed markedly in terms of age distribution,
with participants in the ASD group being younger than those in
the Down syndrome group. This difference likely reflects the
epidemiological characteristics of the two conditions: ASD is
predominantly diagnosed in childhood, and specialized edu-
cational programs tend to serve younger age groups, whereas
individuals with Down syndrome are more frequently inte-
grated into long-term support services that extend into adult-
hood [6, 21]. The predominance of males in the ASD group
(65.45%) is consistent with well-established epidemiological
data showing a significantly higher prevalence of ASD in
males than in females, with reported male-to-female ratios of
approximately 3:1 to 4:1 in the general population [6]. This
pattern was similarly observed in studies examining oral health
in children with ASD, where male participants consistently
represented the majority of the study samples [22, 23]. The
higher proportion of females in the Down syndrome group is
less straightforward to interpret andmay reflect the characteris-
tics of the specific institutions included in the study rather than
a true population-level difference, given that epidemiological
data indicate a slight male predominance or an approximately
equal sex distribution in Down syndrome at the population
level [9]. Importantly, because the groups differed in both
age and sex, these factors may have confounded some of the
between-group comparisons, and the corresponding findings
should be interpreted in light of this limitation.

The observed higher prevalence of parafunctional oral habits
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in the ASD group is consistent with findings reported in the
literature. Similarly, Al-Sehaibany found that oral habits,
including bruxism, object biting, and mouth breathing, were
significantly more prevalent in children with ASD compared
to healthy controls [24]. These habits are considered closely
related to the sensory processing difficulties and repetitive
behavioral patterns characteristic of ASD, and have been asso-
ciated with an increased risk of malocclusion and other dental
complications [25]. The higher prevalence of sensitivity to
touching or cleaning the teeth in the ASD group is consistent
with the well-documented role of sensory processing differ-
ences in this population. Similarly, Khrautieo et al. [26] found
that oral sensitivity was significantly associated with reduced
toothbrushing cooperation both at home and in the dental office
in children with ASD. These findings are further supported
by a scoping review reporting that oral sensory-related issues
were unanimously identified as a significant factor influencing
toothbrushing at home in children with ASD, as reported by
caregivers [27]. From a clinical perspective, such sensitivities
have direct implications for both home oral hygiene and the
management of individuals with ASD in the dental setting.
These behavioral and sensory characteristics may have con-

tributed to the higher burden of caregiver-reported dentist-
diagnosed dental problems observed in the ASD group. In-
deed, 90.90% of caregivers in the ASD group reported a
dentist-diagnosed dental problem, a figure considerably higher
than that recorded in the Down syndrome group. This finding
is consistent with the literature, which consistently documents
a high prevalence of dental problems in children with ASD.
Similarly, Nagda et al. [28] reported that 63.3% of parents of
children with ASD noted a cavity diagnosed during a dental
visit, compared to 36.7% among typically developing peers,
although this difference did not reach statistical significance.
However, gingival bleeding and signs of gingival inflamma-
tion were nominally more frequently reported in the Down
syndrome group in the unadjusted analysis; this association
did not remain significant after adjustment for age and sex
(Section 3.5) and appeared to be partly attributable to the
higher proportion of female participants in the Down syndrome
group rather than to the condition itself, so it should be inter-
preted with particular caution. Nevertheless, this observation
is directionally consistent with the well-documented suscepti-
bility of individuals with this condition to periodontal disease.
Similarly, Amaral Loureiro et al. [29] found a prevalence
of gingivitis of 91% among children and adolescents with
Down syndrome, attributing this to a combination of impaired
immune response, difficulties in maintaining oral hygiene,
and anatomical oral characteristics specific to this population.
This increased susceptibility to gingival inflammation in Down
syndrome is further supported by a recent systematic review
confirming a higher prevalence of gingivitis in children with
Down syndrome compared to healthy peers, linked to elevated
plaque scores and systemic immunological factors [30]. Given
that the present finding did not survive adjustment for age
and sex, it should be regarded as a preliminary observation
warranting confirmation in future adjusted studies rather than
as independent corroboration of this literature. The rare use of
dental appliances in both groups likely reflects a combination
of factors, including difficulties in cooperation during dental

visits, the complexity of managing orthodontic treatment in
patients with neurodevelopmental disorders, limited referrals
to orthodontic services, and the prioritization of basic dental
needs over specialized interventions. These barriers to or-
thodontic care in patients with neurodevelopmental disabil-
ities have been previously described in the literature, with
cooperation difficulties, previous negative dental experiences,
and limited access to trained specialists identified as the main
obstacles [31].
Difficulties with cooperation during dental visits were nom-

inally more frequently reported in the ASD group, a finding
consistent with the extensive literature documenting behav-
ioral and sensory barriers to dental care in this population
[32]. Of particular clinical relevance is the markedly different
pattern of dental care utilization between the two groups: the
majority of caregivers in the ASD group reported visiting
the dentist only when a problem arose, whereas those in the
Down syndrome group attended more regularly. This reactive
approach to dental care in the ASD group has been previously
described in the literature, with studies reporting low rates of
preventive dental visits and a high frequency of emergency-
based interventions in this population [33]. These findings col-
lectively underscore the need for proactive and individualized
preventive strategies for children with ASD in pediatric dental
settings.
The present study has several strengths. First, it provides

a direct comparison between two of the most frequently en-
countered neurodevelopmental conditions in pediatric dental
practice, addressing a gap in the existing literature. Second,
data were collected in a real-world context, during oral health
education sessions organized within specialized institutions,
which facilitated access to a population that is typically dif-
ficult to recruit. Third, the questionnaire was intentionally
designed to be brief and easy to complete, to maximize par-
ticipation among caregivers experiencing a high caregiving
burden.
Several limitations should also be acknowledged. Most

importantly, the two groups differed markedly in age and sex
distribution, with the ASD group being younger and predom-
inantly male, whereas the Down syndrome group was older
and had a higher proportion of females. These imbalances
represent a major limitation, as age and sex may independently
influence oral health status, oral hygiene practices, and pat-
terns of dental care utilization. Consequently, the observed
between-group differences cannot be attributed solely to the
underlying condition, and the possibility of confounding by
age and sex cannot be excluded. To address this concern, a sen-
sitivity analysis using logistic regression models adjusted for
age and sex was performed for the key binary outcomes (Sec-
tion 3.5); most associations persisted after adjustment, whereas
the association with gingival bleeding did not, suggesting
that some observed differences may be relatively robust to
adjustment, while others, such as gingival bleeding, should be
interpreted with particular caution. Given the small and un-
equal group sizes, however, the adjusted models yielded wide
confidence intervals, and residual confounding or model over-
fitting cannot be entirely excluded; the comparative findings
should therefore still be interpreted cautiously. The relatively
small sample size and the unequal distribution between the
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two groups may limit the statistical power and generalizability
of the findings. The use of convenience sampling within a
limited geographic area restricts the representativeness of the
results. Data were based exclusively on caregiver reports,
without objective clinical examination, which may introduce
reporting bias. The cross-sectional design does not allow
causal inferences to be drawn. The questionnaire was not
formally psychometrically validated. Finally, the study was
conducted in a single county in Romania, which limits the
applicability of the findings to other cultural and healthcare
contexts.

5. Conclusions

This study identified differing caregiver-reported oral health
patterns in children and young people with ASD and Down
syndrome, based on unadjusted, exploratory comparisons. As
an exploratory study based exclusively on caregiver reports
rather than direct clinical examination, the findings should be
interpreted as describing caregiver-perceived oral health pro-
files rather than clinicallymeasured outcomes. Given the small
and unequal group sizes, the multiple unadjusted comparisons
performed, and the marked imbalance in age and sex be-
tween groups, these findings should be regarded as hypothesis-
generating rather than as evidence of robust, condition-specific
clinical profiles. Caregivers of participants with ASD re-
ported a higher burden of diagnosed dental problems, greater
prevalence of parafunctional habits and sensory sensitivity,
more frequent difficulties cooperating during dental visits, and
a predominantly reactive pattern of dental care utilization.
In contrast, caregivers of individuals with Down syndrome
reported greater difficulties in ensuring correct toothbrushing
and more regular attendance for routine dental check-ups. A
higher prevalence of gingival bleeding was also observed in
this group in the unadjusted analysis, although this specific
association did not persist after adjustment for age and sex
and should be interpreted with particular caution. These pre-
liminary, caregiver-reported findings suggest that condition-
specific preventive strategies and individualized clinical man-
agement may be warranted in pediatric dental practice, with
particular emphasis on early preventive intervention and care-
giver education in both populations. Confirmation in larger,
adjusted studies is needed before these observations can inform
definitive clinical recommendations.
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