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Abstract

Background: Oral health-related quality of life (OHRQoL) is often
compromised in children with neurological disorders, yet limited evi-
dence exists on the contributing clinical and socioeconomic factors.

Methods: A cross-sectional study was conducted among 132 chil-
dren aged 6 - 14 years attending public neurology clinics. Parents
or caregivers completed the validated Parental-Caregiver Perceptions
Questionnaire (P-CPQ) and provided sociodemographic and health-
related data.

Results: Most respondents were mothers (76.5%). High rates of
bullying (78.6%) and dental caries (71%) were reported. Common
diagnoses included epilepsy (49.2%), autism spectrum disorder
(ASD) (30.3%), and attention deficit hyperactivity disorder (ADHD)
(26.5%). Poor OHRQoL was significantly associated with caregiver
type (P =0.046), low family income (P = 0.014), and living with rela-
tives (P = 0.008). Functional limitations were the strongest OHRQoL
domain (r = 0.780; P < 0.001). Children with cerebral palsy and op-
positional defiant disorder (ODD) exhibited the worst OHRQoL (P =
0.008). Although only 6.8% used orthodontic appliances, their pres-
ence negatively impacted OHRQoL.

Conclusions: Pediatric patients from lower-income families or non-
parental households are at increased risk for impaired OHRQoL, es-
pecially those with cerebral palsy or ODD. Functional limitations,
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bullying, and untreated dental caries are key targets for clinical inter-
vention in this vulnerable population.
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Introduction

The World Health Organization defines quality of life as an in-
dividual’s perception of their position in life in relation to their
goals, expectations, standards, and concerns within the context
of their culture and value systems [1]. As a multidimensional
construct, it encompasses physical, psychological, and social
dimensions of well-being.

Oral conditions such as malocclusion, dental caries, and
periodontal disease are known to have profound clinical and
psychosocial impacts, affecting essential functions like masti-
cation, esthetics, and interpersonal interactions [2, 3]. The con-
cept of oral health-related quality of life (OHRQoL) reflects
the individual’s perception of how oral health influences their
daily functioning, emotional status, and social relationships
[4].

In children with neurological or developmental disorders,
self-reports are often not feasible, and OHRQoL is typically
assessed through caregiver input. Tools like the Parental-Car-
egiver Perceptions Questionnaire (P-CPQ) are validated for
evaluating OHRQoL in children over 6 years old with psycho-
motor impairments [5, 6].

Understanding OHRQoL in this population is critical
for guiding preventive and therapeutic oral health strategies,
ensuring that care plans are responsive to the child’s broader
psychosocial needs [7]. Research indicates that children with
neurological disorders experience higher rates of dental caries,
poorer oral hygiene, and limited access to preventive dental
services compared to their typically developing peers [8, 9].
In particular, children with autism spectrum disorder (ASD)
or intellectual disability (ID) often lack consistent fluoride ap-
plications, oral hygiene instruction, or dietary counseling [10].

Although pediatric research output is increasing, studies
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focusing on quality-of-life outcomes, particularly in children
with neurological disorders, remain limited and often suffer
from methodological inconsistencies, as highlighted in recent
pediatric trial reporting guidelines [11].

Nonetheless, the relationship between OHRQoL and fac-
tors such as sociodemographic status, bullying, and clinical
oral health indicators remains underexplored. A comprehen-
sive assessment of these factors is necessary to understand the
extent to which they affect daily life and well-being in this
vulnerable group.

This study aims to evaluate the OHRQoL of children with
neurological disorders and to examine the associations between
clinical factors (e.g., caries, orthodontic needs), social determi-
nants (e.g., bullying, caregiver type, family income), and spe-
cific neurological diagnoses. The study is designed to identify
patterns and correlations among these variables without direct
intervention or experimental manipulation, providing insights
into factors that may influence OHRQoL in this population.

The study hypothesizes that clinical factors, such as dental
caries and orthodontic along with sociodemographic variables
including caregiver type, family income, and specific neuro-
logical diagnoses, are significantly associated with variations
in OHRQoL among children with neurological disorders.

Materials and Methods

This study was approved by the Human Research Ethics Com-
mittee (CEP) of the Pontifical Catholic University of Parana
(PUCPR) under protocol number 5.784.175 and conducted in
accordance with the ethical standards of the responsible institu-
tional committee on human experimentation and with the princi-
ples of the 1964 Helsinki Declaration and its later amendments.

Study design

A cross-sectional, observational study with a quantitative ap-
proach was conducted to assess OHRQoL in children with
neurological disorders. Data were collected via a caregiver-
completed questionnaire.

Sample size

Sample size was estimated using proportion sampling with a
95% confidence interval and P = 0.5 for maximum variability,
resulting in a required sample of 76. To increase statistical pow-
er and reliability, 132 participants were ultimately included.

Participants

Children aged 6 - 14 years with neurodevelopmental disorders
were recruited from two public neurology outpatient clinics
at the Waldemar Monastier Children’s Hospital located in
Campo Largo, Parana, and at the Wallace Thadeu de Mello ¢
Silva Regional University Hospital, located in Ponta Grossa,

Parana. Both institutions are affiliated with the Unified Health
System (SUS) and were selected for their status as regional
reference centers.

Written informed consent was obtained from all partici-
pants prior to their inclusion in the study. Caregivers received
detailed information regarding the study’s objectives, proce-
dures, and potential risks, and were given the opportunity to
ask questions before providing consent.

Inclusion criteria

Participants were children with a confirmed diagnosis of at
least one of the following: ASD, attention deficit hyperactivity
disorder (ADHD), epilepsy, cerebral palsy (CP), ID, or oppo-
sitional defiant disorder (ODD).

Exclusion criteria

Caregivers with cognitive impairments precluding question-
naire completion and children receiving enteral feeding were
excluded.

Data collection

Data were gathered using a 31-item online questionnaire
(Google Forms) completed by caregivers. The questionnaire
included demographic information, caregiver perceptions of
OHRQoL, and reports of dental caries, orthodontic needs, and
bullying. Informed consent was obtained electronically.

OHRQoL

The dependent variable was OHRQoL, assessed using the vali-
dated Portuguese short-form of the P-CPQ [12]. The 13 items
are grouped into four domains: oral symptoms, functional
limitations, emotional well-being, and social well-being. Re-
sponses used a five-point Likert scale and were dichotomized
into “no impact” (never, once or twice) and “negative impact”
(sometimes or more often) [13].

Independent variables

Dental caries

Dental caries was assessed based on caregiver responses to
two binary questions about past decay and treatment history.

Bullying

Bullying was evaluated through three Likert-scale items adapt-
ed from the KIDSCREEN-52 [14] and was recorded as present
if any item received an affirmative response.
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Orthodontic need

Orthodontic need was determined using three questions re-
garding orthodontic appliance use, caregiver perception of
need, and chewing discomfort. Responses were dichotomized,;
one positive response indicated need.

Statistical analysis

Descriptive statistics were used for sample characterization.
Associations between OHRQoL and independent variables
were tested using Chi-square analysis. Bivariate Poisson re-
gression with robust variance estimated prevalence ratios.
Variables with P < 0.20 were included in a multivariate hierar-
chical model; P < 0.05 was considered statistically significant.
Spearman’s correlation was used to evaluate domain relation-
ships. Analyses were conducted using SPSS v25.0 (SPSS Inc.,
Chicago, IL, USA).

Results

Demographics

Caregivers of 132 children participated, with most respondents
being mothers (76.5%), aged 18 - 44 years (69.7%), and re-
porting > 18 h/day spent with the child (49.2%). Most families
earned 1 - 3 minimum wages (59.8%), and 44.7% of caregivers
had elementary education or less. Children were predominant-
ly male (67.4%) and aged 6 - 10 years (58.3%), with 84.8%
living with their parents (Table 1).

Oral health and bullying

Dental caries were reported in 71% of children; 56.9% had
never received dental treatment. Although 63.4% of caregiv-
ers perceived a need for orthodontic appliances, only 6.8% of
children had received such treatment. Bullying was reported
in 78.6% of cases, including teasing (70.1%), fear of peers
(45.4%), and threats (40.3%).

Diagnoses

The most common diagnoses were epilepsy (49.2%), ASD
(30.3%), ADHD (26.5%), ID (18.9%), CP (14.4%), and ODD
(4.5%).

Statistical associations

Bivariate analysis showed significantly worse OHRQoL when
responses came from relatives (P = 0.046), for children living
with relatives (P = 0.008), and in families earning less than
one minimum wage (P = 0.014). Poorer OHRQoL was also

associated with CP, ODD (P = 0.008), and current orthodontic
appliance use (P = 0.008).

Multivariate analysis confirmed CP as a significant pre-
dictor of worse OHRQoL (P = 0.008). The average P-CPQ
score was 12.48 + 9.39 (range: 0 - 46) (Table 2). Spearman’s
correlation showed that functional limitations had the strong-
est association with overall OHRQoL (r = 0.780, P < 0.001).
All four domains were strongly intercorrelated (r= 0.60 - 0.90)
(Table 3).

Discussion

This study assessed the impact of sociodemographic and oral
health factors on OHRQoL in children aged 6 - 14 years with
neurological disorders, using the validated short version of the
P-CPQ questionnaire. To our knowledge, this is the first study
to employ a hierarchical analytical approach linking OHRQoL
to variables such as bullying, dental caries, and orthodontic
treatment needs in this population.

Moreover, no eligible participants were lost or declined
participation. All caregivers of children who met the inclu-
sion criteria completed the questionnaires, ensuring full data
coverage for the target population. This complete participation
reduces concerns regarding potential bias related to caregiver
engagement or willingness to participate.

Findings indicated that caregiver type significantly influ-
enced OHRQoL, with non-parental caregivers (e.g., grandpar-
ents or aunts) reporting worse outcomes. Other predictors of
poorer OHRQoL included low family income, non-parental
living arrangements, and current orthodontic treatment.

Although dental caries and bullying were not statisti-
cally associated with lower OHRQoL scores, their preva-
lence exceeded 70%, considerably higher than in populations
of typically developing children [15, 16]. This reinforces the
disproportionate burden faced by children with neurological
conditions.

The relationship between oral health and OHRQoL in chil-
dren with neurodevelopmental disorders has been extensively
explored over the last decade [2, 16-18]. For example, Abanto
et al [19] demonstrated a significant negative impact of dental
caries on OHRQoL among children with CP. In contrast, our
findings did not show a statistically significant association be-
tween caries and OHRQoL, likely due to differences in meas-
urement approaches, our study relied on caregiver-reported
data rather than clinical assessments.

It is important to emphasize that using parents’ or caregiv-
ers’ perceptions to evaluate children’s health is valid, particu-
larly in populations with neurological disorders where children
may face communication barriers or lack a full understand-
ing of their health status [20]. Given the outpatient neurology
setting of this study, direct clinical examinations were not
feasible, making caregiver-reported questionnaires the most
practical and appropriate method for data collection. However,
this study identified notable differences in reported OHRQoL
when responses came from grandparents or aunts compared to
parents, suggesting variation in caregiver perceptions.

Furthermore, family income and living arrangements
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Table 2. Prevalence of Negative Impacts on OHRQoL and Descriptive Statistics of P-CPQ Total and Domain Scores

. Confidence Minimum - Median Possible Observed

Domains Mean score = SD . 3

interval maximum +IQR range range
Oral symptoms domain 2.35+£2.69 1.88 - 2.81 0-12 2+4 0-12 0-12
Functional limitations domain 5.56 £4.00 4.87-6.25 0-16 5+6 0-16 0-16
Emotional wellbeing domain 3.02+3.22 2.46 - 3.57 0-12 2+5 0-12 0-12
Social wellbeing domain 1.55+2.79 1.07 - 2.04 0-12 0+2 0-12 0-12
P-CPQ total score 12.48 £9.39 10.85 - 14.10 0-46 10+ 13 0-52 0-46

OHRQoL: oral health-related quality of life; P-CPQ: Parent-Caregiver Perception Questionnaire; SD: standard deviation; IQR: interquartile range.

were key determinants of OHRQoL. Children residing with
extended family members (e.g., grandparents, siblings, uncles)
experienced worse outcomes than those living with their par-
ents. Similarly, families earning less than one minimum wage
reported significantly lower OHRQoL than those earning be-
tween one and three minimum wages. These results are con-
sistent with existing literature showing that family structure,
economic stability, and social support systems are important
contributors to children’s perceived well-being [21].

Socioeconomic status was a consistent determinant of
OHRQoL. Children from low-income households and those
living with extended family members had significantly worse
quality of life, consistent with findings in previous studies [5,
19, 22]. Limited financial resources may restrict access to pre-
ventive dental care, oral health education, and follow-up treat-
ment [5].

Although the sample was recruited from public health
centers designated as regional reference clinics, the SUS is
universally available to the entire population, regardless of
socioeconomic status. In this study, the distribution of fam-
ily income revealed comparable proportions of participants
with higher income (above three minimum wages, 18.9%) and
those with lower income (below one minimum wage, 21.2%).

Orthodontic treatment, typically associated with improved
OHRQoL in healthy adolescents [23], was paradoxically linked
to negative perceptions in this sample. This may reflect height-
ened pain sensitivity, behavioral barriers, or communication
difficulties in children with neurological conditions [24].

Among diagnoses, children with CP and ODD exhibited
the lowest OHRQoL. CP can cause spasticity and oral motor

dysfunction, impairing eating and hygiene [6], while ODD is
associated with behavioral resistance, potentially increasing
the burden of dental care [25]. These effects may be amplified
by environmental and socioeconomic inequities [26].

The average P-CPQ score (12.48 £ 9.39) was compara-
ble to studies involving similar populations [27] but higher
than in typically developing peers [6]. Common medications
such as anticonvulsants may contribute to oral issues, includ-
ing gingival hyperplasia [28], while logistical barriers - such
as transportation and appointment delays, limit access to oral
healthcare [29].

Consistent with the study hypothesis, the findings indicate
that several clinical and sociodemographic factors are associ-
ated with variations in OHRQoL in children with neurological
disorders. Specifically, non-parental caregiving, low household
income, orthodontic treatment, and diagnoses such as CP and
ODD were linked to poorer quality-of-life outcomes. In contrast,
no statistical association was observed for dental caries and bul-
lying, although their high prevalence underscores the need for
targeted preventive strategies and psychosocial support.

This study should be interpreted in light of certain inherent
limitations. It was carried out in a child neurology outpatient
clinic, where several participants presented with multiple neu-
rological diagnoses. Although this overlap is frequently ob-
served in clinical practice, it complicates the identification of
disorder-specific characteristics. Analyses involving children
with neurological conditions should therefore take into ac-
count the possibility of co-occurring diagnoses. Furthermore,
participants exhibited varying degrees of impairment, and all
were analyzed collectively without stratification by specific

Table 3. Spearman’s Correlation Coefficients Between P-CPQ Total Score and Its Domains (Oral Symptoms, Functional Limitations,

Emotional Well-Being, and Social Well-Being)

Domains Correlation coefficient (r) P value

Oral symptoms domain (Q1 - 3) 0.621* P<0.001
Functional limitations domain (Q4 - 7) 0.780* P <0.001
Emotional wellbeing domain (QS - 10) 0.745* P <0.001
Social well-being domain (Q11 - 13) 0.618* P<0.001
Functional limitations <> emotional wellbeing 0.764* P <0.001
Functional limitations <> social well-being 0.681* P <0.001
Emotional wellbeing < social well-being 0.685* P <0.001

*Spearman’s correlation; P < 0.05 indicates statistical significance. P-CPQ: Parent-Caregiver Perception Questionnaire.
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symptoms or functional profiles, which may have influenced
the interpretation of the findings.

In addition, this study relied solely on caregiver reports,
without clinical validation of caries or orthodontic needs. Al-
though this approach is suitable for outpatient settings with
limited dental infrastructure, future research should incorpo-
rate clinical examinations to corroborate these findings and
refine observed associations.

All information in the study was derived from the percep-
tions of parents and caregivers who completed the question-
naires, rather than from direct assessments or reports provided
by the children themselves. Consequently, while the caregiv-
ers’ responses are expected to provide a reliable reflection of
the children’s experiences and needs, they may not capture all
aspects with complete precision. Subjective perceptions can be
influenced by individual interpretation, recall bias, or limited
observation of certain behaviors or symptoms, which means
that the data should be considered as indicative rather than ex-
act. Despite these limitations, caregiver reports remain a valu-
able source of information, particularly in outpatient settings
where direct assessment may be constrained.

Conclusions

Socioeconomic status, caregiving structure, and specific neuro-
logical diagnoses are significant determinants of OHRQoL in
children with neurological disorders. Children living with non-
parental caregivers and those from low-income households ex-
perienced significantly worse OHRQoL. Orthodontic treatment
was also associated with poorer outcomes, particularly among
those diagnosed with CP and ODD. While dental caries and
bullying did not show statistically significant associations, their
high prevalence highlights the need for targeted oral health and
psychosocial interventions in this vulnerable population.
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