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Neurological disorders, oral health, and bullying: A cross-sectional analysis in pediatric patients



Abstract
Aim: This cross-sectional study aimed to assess the prevalence of bullying and to identify sociodemographic and oral health-related factors independently associated with bullying among children with neurological disorders. 
Study design:  Cross-sectional observational  study.
Methodology: The study included 196 children aged 3 to 14 years with clinically diagnosed neurological disorders. Data were collected through caregiver- reported questionnaires, which assessed exposure to bullying, sociodemographic characteristics, the presence of dental caries experience (caries and/or restorations), and the caregiver-perceived need for orthodontic treatment. Descriptive statistics and multivariable logistic regression analyses were performed to investigate associations between bullying and the explanatory variables.
Results: The findings revealed a high prevalence of bullying (71.9%) among children with neurological disorders. Bullying was significantly associated with reduced daily time spent with caregivers (<12 hours; p = 0.003, and 12–18 hours; p = 0.011), older age groups (6–10 years; p = 0.017, and 11–14 years; p = 0.014), and diagnoses of Autism Spectrum Disorder (p = 0.012), Attention-Deficit/Hyperactivity Disorder (p = 0.026), and Intellectual Disability (p = 0.023). In addition, a history of dental caries treatment was independently associated with a higher likelihood of bullying (p = 0.037).
Conclusion: These findings demonstrated a substantial burden of bullying among children with neurological disorders and identify specific sociodemographic, clinical, and oral health–related factors that increase vulnerability. The results reinforce the need for integrated, multidisciplinary strategies, encompassing family support, healthcare, and educational settings—to prevent bullying and promote psychosocial well-being in this high-risk population.
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[bookmark: _Toc146665975]INTRODUCTION
Children with neurological disorders are at a higher risk of experiencing bullying compared to their typically developing peers, with a higher prevalence observed in this group.(Iyanda 2022) This vulnerability is particularly evident in children diagnosed with Autism Spectrum Disorder (ASD), which is often associated with difficulties in social interaction,(Maïano, Normand et al. 2016, Lung, Shu et al. 2019) as well as those with Attention Deficit Hyperactivity Disorder (ADHD),(Fredrick, Nickerson et al. 2023) and motor coordination problems.(Hennig, Jaya et al. 2017) These neurodevelopmental challenges amplify the risk of bullying, leading to significant emotional and social consequences.
The impact of bullying extends beyond the individual, profoundly affecting families and social dynamics. Effective prevention strategies involve understanding the child's developmental processes, identifying risk factors, and providing training for caregivers (Törn, Pettersson et al. 2015)7]. Since the manifestation of bullying varies by social context and individual characteristics, addressing neurodevelopmental and social interaction challenges through medical treatment and specialized therapies is critical for mitigating these risks.(Törn, Pettersson et al. 2015, Rizeq, Kennedy et al. 2022)
In addition to neurodevelopmental factors, oral health issues such as malocclusion and visible dental anomalies can predispose children to bullying, significantly impacting their quality of life, self-esteem, and confidence. These challenges often lead to long-term repercussions, affecting both social interactions and academic performance.(Törn, Pettersson et al. 2015, DiBiase, Cox et al. 2024) Factors such as the color, shape, and position of teeth, bone structures, and facial characteristics (e.g., texture, size, and shape of the lips, nose, and chin) associated with malocclusions can provoke verbal aggression. This verbal aggression significantly lowers self-esteem, reduces social-emotional quality of life, and leads to both immediate and lasting psychological issues.(Rizeq, Kennedy et al. 2022)
Children and adolescents with neurological disorders often exhibit poorer oral health, including higher dental plaque scores, more severe periodontal conditions, and a greater incidence of caries in permanent teeth than their neurotypical peers.(Zhou, Wong et al. 2017) For example, children with ASD frequently show resistance to dental treatments due to interaction difficulties,(Seehra, Fleming et al. 2011) while those with Cerebral Palsy (CP) may experience neuromuscular dysfunction, hypotonia, and other conditions that impair oral hygiene and contribute to oral health problems.(Moreira, Alcântara et al. 2012)
Bullying, bruxism, and emotional factors like sadness and cyberbullying are significantly linked, especially in adolescents with visible oral health issues, emphasizing the need for early social and dental health interventions.(Figueirôa, Raposo et al. 2024)
To date, no studies have definitively examined the relationships between factors such as family and social context, the presence of dental caries, malocclusion, and the incidence of bullying in children with neurological disorders. Therefore, this study aimed to assess the prevalence of bullying and its association with sociodemographic and oral health factors, including the need for orthodontic treatment and the presence of dental caries, among children with neurological disorders. Accordingly, this study addressed the following research questions: (1) What is the prevalence of bullying among children with neurological disorders? (2) Are sociodemographic characteristics associated with bullying victimization in this population? (3) Are oral health conditions, including dental caries experience and perceived orthodontic treatment need, associated with bullying prevalence? (4) Does bullying prevalence differ according to neurological diagnosis? The null hypothesis tested was that no significant differences exist between sociodemographic data, oral conditions, and diagnosis groups regarding the prevalence of bullying.

[bookmark: _Toc146665976]MATERIAL AND METHODS
Study design and ethical aspects
This study was approved by the Human Research Ethics Committee of the University under protocol no. 64150722.3.0000.0020. A cross-sectional observational study was conducted, adhering to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines.
The sample size was calculated using the proportion sampling method with a 95% confidence interval (CI), assuming P = Q = 0.5 due to a lack of prior data on the proportion of favorable outcomes. 
The final sample included 196 children aged 3–14 years, receiving care at child neurology outpatient clinics at the Waldemar Monastier Children’s Hospital and the Wallace Thadeu de Mello e Silva Regional University Hospital, Paraná, Brazil. Both institutions provide free services through the Unified Health System (SUS) and are state reference centers for child neurology. Participants had at least one of the following diagnoses: Autism Spectrum Disorder (ASD), Attention Deficit Hyperactivity Disorder (ADHD), epilepsy, Cerebral Palsy (CP), Intellectual Disability (ID), or Oppositional Defiant Disorder (ODD).
Exclusion criteria included caregivers with significant cognitive impairment, children receiving enteral feeding, and cases in which informed consent was not obtained from caregivers. Caregivers completed a questionnaire electronically via Google Forms after providing written informed consent.
Sociodemographic Data
The questionnaire included 18 structured items covering caregiver-related characteristics (bond with the child, age, time spent with the child, education level, and family income), child related variables (sex, age, ethnicity, housing type, and neurological diagnosis), as well as caregiver-reported bullying experiences, oral health conditions, and perceived orthodontic treatment need. (Du, Yiu et al 2020) The average completion time was approximately 10 minutes.
Bullying
Bullying was assessed using three items adapted from the teasing/bullying domain of the validated Brazilian version of the Kidscreen-52.(Guedes and Guedes 2011) Responses on a 5-point Likert scale were dichotomized (Ramos, Nabarrette et al. 2022)[18], with bullying considered present when at least one item received a positive response.
Oral Health variables
Dental caries were assessed using two caregiver-reported questions about prior history and treatment. The need for orthodontic treatment was evaluated using questions addressing previous history of dental caries and receipt of restorative treatment. The perceived need for orthodontic treatment was evaluated through questions regarding prior orthodontic treatment, caregiver-perceived need for braces, and chewing discomfort.
Statistical Analysis 
Associations between bullying and independent variables were tested using the Chi-square test and bivariate Poisson regression with robust variance. Variables with p<0.20p in the bivariate analysis were included in a multivariate regression model, following a hierarchical analytical framework. Variables with p<0.05p were retained. All analyses were performed using SPSS software (version 25.0; SPSS Inc., Chicago, IL, USA).
[bookmark: _Toc146665977]RESULTS
Sociodemographic Data
Regarding the first research question (prevalence), bullying was reported in 71.9% of children with neurological disorders. Parents or caregivers of 196 children participated, with 141 (71.9%) reporting bullying (Table 1). Caregivers were predominantly mothers (80.1%), aged 18–44 years (77.6%), and spent 18–24 hours daily with the child (64.3%). Most caregivers had completed elementary or high school (43.4%), and family income ranged between one and three minimum wages (61.2%). The children were predominantly male (67.3%), aged 6–10 years (39.3%), and Caucasian (74%).

	Table 1 Associations between bullying and sociodemographic, oral health, and neurological variables.

	Variable
	Frequency n (% total)
	Bullying
	Chi-square test p-value
	Bivariate
	Multivariate

	
	
	Present n (%)
	Absent n (%)
	
	Unadjusted
	Adjusted

	
	
	
	
	
	PR*
	PR+

	
	
	
	
	
	p-value
	(95% CI)
	p-value
	(95% CI)

	 
	 
	 
	 
	 
	
	

	Total
	196 (100)
	141 (71.9)
	55 (28.1)
	
	
	
	
	

	Caregiver bond with the child
	
	
	
	0.016
	
	
	
	

	Relatives (Grandmother/aunt)
	24 (12.2)
	18 (75)
	6 (25)
	
	0.960
	1.006 (0.785-1.290)
	0.506
	1.084 (0.854-1.377)

	Father
	15 (7.7)
	6 (40)
	9 (60)
	
	0.052
	0.537 (0.287-1.004)
	0.033
	0.525 (0.290-0.949)

	Mother
	157 (80.1)
	117 (74.5)
	40 (25.5)
	
	
	1.00
	
	1.00

	Caregiver’s age
	
	
	
	0.371
	
	
	
	

	Middle-aged or elderly adults (≥45 years)
	44 (22.4)
	34 (77.3)
	10 (22.7)
	
	0.338
	1.098 (0.907-1.328)
	-
	-

	Young adults (18-44 years)
	152 (77.6)
	107 (70.4)
	45 (29.6)
	
	
	1.00
	-
	-

	How much time do you spend with the child each day?
	
	
	
	0.038
	
	
	
	

	Less than 12 hours a day
	8 (4.1)
	7 (87.5)
	1 (12.5)
	
	0.055
	1.328 (0.993-1.776)
	0.003
	1.527 (1.154-2.020)

	>12 and <18 hours a day
	62 (31.6)
	51 (82.3)
	11 (17.7)
	
	0.011
	1.249 (1.053-1.481)
	0.182
	1.122 (0.947-1.328)

	≥18 to 24 hours a day
	126 (64.3)
	83 (65.9)
	43 (34.1)
	
	
	1.00
	
	1.00

	Caregiver’s education
	
	
	
	0.675
	
	
	
	

	> High school
	28 (14.3)
	22 (78.6)
	6 (21.4)
	
	0.337
	1.124 (0.885-1.429)
	-
	-

	> Primary education to ≤ High school
	85 (43.4)
	61 (71.8)
	24 (28.2)
	
	0.788
	1.027 (0.846-1.247)
	-
	-

	Primary education or less
	83 (42.3)
	58 (69.9)
	25 (30.1)
	
	
	1.00
	
	

	Family income (minimum wage = BRL $1,212.00)
	
	
	
	0.279
	
	
	
	

	Equal or more than 3 minimum wages
	35 (17.9)
	29 (82.9)
	6 (17.1)
	
	0.211
	1.171 (0.914-1.501)
	-
	-

	Between 1 and less than 3 minimum wages
	120 (61.2)
	83 (69.2)
	37 (30.8)
	
	0.849
	0.978 (0.777-1.231)
	-
	-

	Less than 1 minimum wage
	41 (20.9)
	29 (70.7)
	12 (29.3)
	
	
	1.00
	-
	-

	Child’s sex
	
	
	
	0.989
	
	
	
	

	Male
	132 (67.3)
	95 (72)
	37 (28)
	
	0.989
	1.001 (0.831-1.207)
	-
	-

	Female
	64 (32.7)
	46 (71.9)
	18 (28.1)
	
	
	1.00
	-
	-

	Child’s age
	
	
	
	0.012
	
	
	
	

	Between 11 and 14 years
	54 (27.6)
	43 (79.6)
	11 (20.4)
	
	0.014
	1.362 (1.066-1.741)
	-
	-

	Between 6 and 10 years
	77 (39.3)
	60 (77.9)
	17 (22.1)
	
	0.017
	1.333 (1.052-1.689)
	-
	-

	Between 3 and 5 years
	65 (33.2)
	38 (58.5)
	27 (41.5)
	
	
	1.00
	-
	-

	Child’s ethnicity
	
	
	
	0.803
	
	
	
	

	Non-White (Hispanic/African)
	51 (26)
	36 (70.6)
	15 (29.4)
	
	0.806
	0.975 (0.795-1.195)
	-
	-

	White (Caucasian)
	145 (74)
	105 (72.4)
	40 (27.6)
	
	
	1.00
	-
	-

	Who does the child live with?
	
	
	
	0.473
	
	
	
	

	Relatives (grandmother, uncles, brothers)
	23 (11.7)
	18 (78.3)
	5 (21.7)
	
	0.424
	1.101 (0.870-1.393)
	-
	-

	Parents
	173 (88.3)
	123 (71.1)
	50 (28.9)
	
	
	1.00
	-
	-

	Has the child ever had any orthodontic treatment?
	
	
	
	0.560
	
	
	
	

	Yes
	10 (5.1)
	8 (80)
	2 (20)
	
	0.496
	1.119 (0.810-1.545)
	-
	-

	No
	186 (94.9)
	133 (71.5)
	53 (28.5)
	
	
	1.00
	-
	-

	Do you think the child needs braces?
	
	
	
	0.177
	
	
	
	

	Yes
	93 (51.1)
	72 (77.4)
	21 (22.6)
	
	0.181
	1.130 (0.945-1.350)
	-
	-

	No
	89 (48.9)
	61 (68.5)
	28 (31.5)
	
	
	1.00
	-
	-

	Has the child ever felt discomfort when chewing?
	
	
	
	0.497
	
	
	
	

	Yes
	65 (33.3)
	45 (69.2)
	20 (30.8)
	
	0.509
	0.938 (0.774-1.136)
	-
	-

	No
	130 (66.7)
	96 (73.8)
	34 (26.2)
	
	
	1.00
	-
	-

	Has the child ever had dental caries?
	
	
	
	0.047
	
	
	
	

	Yes
	113 (59.8)
	89 (78.8)
	24 (21.2)
	
	0.061
	1.197 (0.992-1.445)
	-
	-

	No
	76 (40.2)
	50 (65.8)
	26 (34.2)
	
	
	1.00
	-
	-

	Has the child ever been to the dentist for any restoration or procedure to treat caries?
	
	
	
	0.008
	
	
	
	

	Yes
	84 (43.1)
	69 (82.1)
	15 (17.9)
	
	0.006
	1.266 (1.069-1.500)
	0.037
	1.188 (1.010-1.397)

	No
	111 (56.9)
	72 (64.9)
	39 (35.1)
	
	
	1.00
	
	1.00

	Autism Spectrum Disorder (ASD)
	
	
	
	0.074
	
	
	
	

	Yes
	69 (35.2)
	55 (79.7)
	14 (20.3)
	
	0.059
	1.177 (0.994-1.394)
	0.012
	1.253 (1.051-1.495)

	No
	127 (64.8)
	86 (67.7)
	41 (32.3)
	
	
	1.00
	
	1.00

	Epilepsy
	
	
	
	0.013
	
	
	
	

	Yes
	104 (53.1)
	67 (64.4)
	37 (35.6)
	
	0.013
	0.801 (0.672-0.954)
	-
	-

	No
	92 (46.9)
	74 (80.4)
	18 (19.6)
	
	
	1.00
	-
	-

	Cerebral Palsy (CP)
	
	
	
	0.058
	
	
	
	

	Yes
	25 (12.8)
	14 (56)
	11 (44)
	
	0.123
	0.754 (0.527-1.079)
	-
	-

	No
	171 (87.2)
	127 (74.3)
	44 (25.7)
	
	
	1.00
	-
	-

	Oppositional defiant disorder (ODD)
	
	
	
	0.690
	
	
	
	

	Yes
	9 (4.6)
	7 (77.8)
	2 (22.2)
	
	0.656
	1.085 (0.757-1557)
	-
	-

	No
	187 (95.4)
	134 (71.7)
	53 (28.3)
	
	
	1.00
	-
	-

	Attention Deficit Hyperactivity Disorder (ADHD)
	
	
	
	0.016
	
	
	
	

	Yes
	35 (17.9)
	31 (88.6)
	4 (11.4)
	
	0.001
	1.296 (1.106-1.520)
	0.026
	1.232 (1.026-1.481)

	No
	161 (82.1)
	110 (68.3)
	51 (31.7)
	
	
	1.00
	
	1.00

	Intellectual Disability (ID)
	
	
	
	0.151
	
	
	
	

	Yes
	25 (12.8)
	21 (84)
	4 (16)
	
	0.074
	1.197 (0.983-1.458)
	0.023
	1.243 (1.030-1.500)

	No
	171 (87.2)
	120 (70.2)
	51 (29.8)
	 
	 
	1.00
	 
	1.00

	*Unadjusted Poisson regression for independent variables and impact on the presence of bullying.

	+Variables incorporated in the multivariate model (p < 0.20): “Caregiver bond with the child”; “How much time do you spend with the child each day?”; “Child’s age”; “Do you think the child needs braces?”; “Has the child ever had dental caries?”; “Has the child ever been to the dentist for caries treatment?”; “Autism Spectrum Disorder (ASD)”; “Epilepsy”; “Cerebral Palsy (CP)”; “Attention Deficit Hyperactivity Disorder (ADHD)” and “Intellectual Disability (ID).”
CI: Confidence Interval




Oral Health
Most children (94.9%) had never undergone orthodontic treatment, while 51.1% were perceived to need braces, and 33.3% reported chewing discomfort. Regarding oral health, 59.8% had dental caries, and 56.9% had not received dental treatment. Diagnoses included epilepsy (53.1%), ASD (35.2%), ADHD (17.9%), CP (12.8%), ID (12.8%), and ODD (4.6%).

Bivariate Analysis
Addressing the second and third research questions, bivariate analyses evaluated associations between bullying and sociodemographic characteristics as well as oral health conditions. Bivariate Poisson regression revealed higher bullying prevalence among children spending 12–18 hours daily with caregivers versus 18–24 hours (p = 0.011). Bullying was more frequent in children aged 6–10 and 11–14 years compared to 3–5 years (p = 0.017, p = 0.014). ADHD was associated with higher bullying prevalence (p = 0.001), while epilepsy was linked to lower prevalence (p = 0.013).

Multivariate Analysis
With respect to the fourth research question, bullying prevalence differed according to neurological diagnosis after adjustment for sociodemographic and oral health variables. Fathers reported less bullying compared to mothers (p = 0.033). Children spending less than 12 hours daily with caregivers experienced a 52.7% higher bullying prevalence than those spending 18–24 hours (p = 0.003). Children treated for dental caries had an 18.8% higher bullying prevalence (p = 0.037). Among diagnoses, ASD (p = 0.012), ADHD (p = 0.026), and ID (p = 0.023) were associated with a 25.3%, 23.2%, and 24.3% higher bullying prevalence, respectively.

DISCUSSION
In relation to the tested null hypothesis, the findings of this study indicate that the hypothesis was rejected, as significant differences in bullying prevalence were observed according to sociodemographic characteristics, oral health conditions, and neurological diagnoses.
This cross-sectional observational study investigated bullying victimization and its association with sociodemographic characteristics and oral health factors among preschool and school-aged children diagnosed with neurological disorders in a hospital outpatient setting.
The findings revealed that 71.9% of children experienced bullying, aligning with other studies that reported 67% of schoolchildren with Autism Spectrum Disorder (ASD),(Park, Gong et al. 2020) 42% with epilepsy (Hamiwka, Yu et al. 2009)[20], 55% with Cerebral Palsy (CP),(Whitney, Peterson et al. 2019) and 46.9% with Attention Deficit Hyperactivity Disorder (ADHD) also faced bullying.(Cuba Bustinza, Adams et al. 2022) This indicates a significantly higher prevalence of bullying victimization among these children compared to the average 20% occurrence in those.(Hamiwka, Yu et al. 2009, Whitney, Peterson et al. 2019)
The relationship between sociodemographic factors and bullying shows that the amount of time children spend with their parents significantly impacts victimization. Children who spend more than 18 hours daily with their parents are less likely to experience bullying compared to those with less parental presence. Age also plays a role, as school-age children are more prone to bullying due to increased social interactions during adolescence, when peer relationships gain importance and family time decreases.(Törn, Pettersson et al. 2015) This shift can lead to academic, behavioral, and socio-emotional difficulties for victims. Social skills problems are directly associated with bullying victimization.(Törn, Pettersson et al. 2015, Morgan, Farkas et al. 2023)
Oral health is a critical factor in child development and social interactions, especially in children with neurological disorders who often exhibit worse oral health indices, including dental plaque, periodontal issues, and cavities.(Zhou, Wong et al. 2017) These conditions result in a poorer oral health-related quality of life compared to peers with typical development.(Du, Yiu et al. 2020, de Castelo Branco Araújo, Nogueira et al. 2022) Children with ADHD, regardless of age, pacifier use, or mouth breathing, show a higher prevalence of malocclusion than those without neurodevelopmental disorders.(Mota-Veloso, Ramos-Jorge et al. 2021) Additionally, Angle Class II malocclusions, anterior open bites, and increased overjet are more common in individuals with ASD and CP.(Bensi, Costacurta et al. 2020, da Motta, Owens et al. 2022) Bullying is closely linked to oral health issues, with increased overjet and orthodontic needs identified as significant risk factors. These traits negatively impact self-esteem and quality of life, increasing vulnerability to verbal aggression and social exclusion.
In this study, 59.8% of children reported having cavities, but only 43.1% sought dental treatment, with those seeking care experiencing higher rates of bullying victimization. This suggests a difference in perceptions between individuals who seek specialized care and those who do not, with care-seekers potentially being more sensitive to bullying. Santos et al.,(Santos, Evangelista et al. 2023) found that untreated dental caries contributed to verbal bullying, highlighting the need to further explore family perceptions of oral health and its association with bullying in different social contexts.
Oral health changes in children with neurological disorders can compromise general health and quality of life, affecting physical, social, and psychological well-being.(Murray 2010, Du, Yiu et al. 2020) Studies often rely on parental assessments due to communication challenges with neurodevelopmentally disordered children.(Cuba Bustinza, Adams et al. 2022, de Castelo Branco Araújo, Nogueira et al. 2022) This study used self-administered questionnaires for caregivers, capturing their perceptions alongside sociodemographic and family context data.
Individuals with multiple neurodevelopmental problems, although categorized as distinct conditions in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), frequently exhibit a high degree of symptom overlap. This overlap means that many children present with a combination of characteristics that span multiple diagnostic categories, making "pure" or isolated conditions relatively uncommon.(Murray 2010, Hatch, Kadlaskar et al. 2023) For example, a child diagnosed with ADHD may also exhibit traits associated with autism spectrum disorder (ASD) or intellectual disability (ID), complicating the diagnostic process.
Research indicates that these overlaps necessitate a more integrated approach to assessment and treatment. Traditional diagnostic systems, which often focus on identifying a singular condition, may fail to address the complexities of co-occurring symptoms. Instead, studies advocate for a comprehensive framework that considers the broad spectrum of challenges faced by children with multiple neurodevelopmental disorders, enabling more effective and individualized interventions.(Gillberg 2010, Törn, Pettersson et al. 2015)
Moreover, children with multiple overlapping neurological, social, and motor difficulties are at a significantly higher risk of bullying victimization than those with isolated conditions. This heightened vulnerability is likely due to the combined effects of their challenges, which may impede social interactions, reduce their ability to defend against bullying, and make them more visible targets for peer aggression. Consequently, addressing bullying among these children requires an understanding that goes beyond a single diagnosis, focusing on the interplay between various neurodevelopmental, social, and behavioral factors.(Törn, Pettersson et al. 2015)
Some children in this study were prescribed anticonvulsant medications, which are generally well tolerated at therapeutic doses. However, these drugs can cause systemic and neurological side effects, including significant toxicity in some cases. One common side effect of anticonvulsants is gingival hypertrophy, a condition also associated with other systemic medications, such as calcium channel blockers and immunosuppressants.(Gallo, Bonvento et al. 2021)
This study also explored the relationship between neurological diagnoses and bullying prevalence. Interestingly, children with epilepsy experienced less bullying compared to those with other neurological conditions. This difference may be attributed to the fact that epilepsy, while treated with outpatient care and medication, is often less visibly apparent to peers compared to conditions like autism spectrum disorder (ASD), attention-deficit/hyperactivity disorder (ADHD), or intellectual disability (ID). Children diagnosed with ASD, ADHD, or ID reported significantly higher rates of bullying victimization, aligning with findings from previous studies.(Christensen, Fraynt et al. 2012, Rizeq, Kennedy et al. 2022, Fredrick, Nickerson et al. 2023)
Overall, the rejection of the null hypothesis reinforces that bullying victimization in children with neurological disorders is not randomly distributed, but rather patterned according to social context, oral health status, and specific neurodevelopmental diagnoses. These results suggest that while a specific diagnosis plays a role in vulnerability to bullying, it is not the sole factor. The visibility of symptoms, social perceptions, and broader contextual elements also contribute to the likelihood of victimization. These findings emphasize the need for comprehensive strategies that address both the medical and social challenges faced by children with neurological conditions.
This study has some limitations that should be acknowledged. First, the setting in a child neurology outpatient clinic may constrain the generalizability of the findings to broader populations. The presence of multiple neurological diagnoses in some children introduces complexity in attributing bullying experiences to specific conditions. Moreover, variations in the severity of neurological disorders were not systematically considered, which may influence the observed outcomes. 
The study's reliance on caregiver-reported data introduces potential bias, as caregivers' perceptions may not fully align with the child's lived experiences. The inclusion of preschool-aged children and those not attending school further limits the ability to comprehensively assess bullying within educational environments. 
Given the cross-sectional design, causal inferences between bullying and associated factors cannot be established. To address these limitations, future research should incorporate child self-reports whenever developmentally appropriate, systematically account for neurological disorder severity, and employ longitudinal designs to clarify the temporal pathways and causal mechanisms underlying bullying victimization in this vulnerable population.

CONCLUSIONS
This study identifies a high prevalence of bullying among children with neurological disorders, particularly among those diagnosed with Autism Spectrum Disorder (ASD), Attention-Deficit/Hyperactivity Disorder (ADHD), and Intellectual Disability (ID). Greater caregiver presence, exceeding 18 hours per day, was associated with a lower likelihood of bullying, whereas school-aged children demonstrated increased vulnerability, likely due to greater exposure to peer interactions.
Children with a history of treated dental caries report higher bullying rates of bullying, highlighting the interrelationship between oral health conditions and psychosocial well-being. These findings underscore the vital need for comprehensive healthcare approaches that address both medical and social challenges. Customized strategies targeting the specific needs of this vulnerable population are essential to reduce bullying victimization and mitigate its adverse impact on quality of life.
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