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			ABSTRACT: Autism Spectrum Disorder (ASD) presents sensory and behavioral challenges that may complicate oral care. This study evaluated biofilm accumulation and caries prevalence in children with and without ASD, enrolled in an educational center in San Luis Potosí, México. A cross-sectional study was conducted at a specialized ASD educational center in San Luis Potosí, México. Twenty children with ASD and 40 neurotypical children, matched by age and sex, underwent oral examinations assessing biofilm using the simplified debris index (DI-S) and caries using the international caries detection and assessment system (ICDAS). Participants aged 5-12 years(90%male). Caries prevalence was significantly lower in the ASD group (60%) compared with controls (95%) (p=0.01). DI-S scores indicated fair-to-poor oral hygiene in both groups, with no significant differences. Early ICDAS lesions (codes 1-2) were more common in ASF primary teeth, whereas cavitated lesions (codes 3-6) were more frequent in neurotypical children. In this study population of children with ASD demonstrated lower caries prevalence yet similar biofilm accumulation compared with neurotypical peers. 

			

			KEYWORDS: Autism spectrum disorder; Disabled children; Biofilm; Dental caries. 

			RESUMEN: El trastorno del espectro autista (TEA) presenta dificultades sensoriales y conductuales que pueden complicar el cuidado bucodental. Este estudio evaluó la acumulación de biopelícula y la prevalencia de caries en niños con y sin TEA, matriculados en un centro educativo de San Luis Potosí, México. Se llevó a cabo un estudio transversal en un centro educativo especializado en TEA, en el cual 20 niños con TEA y 40 niños neurotípicos, emparejados por edad y sexo, se sometieron a exámenes bucodentales para evaluar la biopelícula mediante el índice de residuos simplificado (DI-S) y la caries mediante el sistema internacional de detección y evaluación de caries (ICDAS). Los participantes tenían entre 5 y 12 años (90 % varones). La prevalencia de caries fue significativamente menor en el grupo con TEA (60 %) en comparación con los controles (95 %) (p = 0,01). Las puntuaciones del DI-S indicaron una higiene bucal entre aceptable y deficiente en ambos grupos, sin diferencias significativas. Las lesiones ICDAS tempranas (códigos 1-2) fueron más frecuentes en los dientes primarios de los niños con TEA, mientras que las lesiones cavitadas (códigos ICDAS 3-6) fueron más frecuentes en los niños neurotípicos. En esta población de estudio, los niños con TEA mostraron una menor prevalencia de caries, pero una acumulación de biopelícula similar en comparación con sus pares neurotípicos.

			PALABRAS CLAVE: Trastorno del espectro autista; Niños con discapacidad; Biopelícula; Caries dental.

			Introduction

			Autism spectrum disorder (ASD) is a neurodevelopmental condition that presents significant challenges in the dental setting. Children with ASD often exhibit sensory processing difficulties, behavioral inflexibility, and communication barriers, which can complicate their ability to cooperate with routine dental procedures (1). Providing effective and compassionate dental care for this patient population is critical, as poor oral health has been linked to broader systemic health issues and can negatively impact quality of life (2).

				

			The existing literature highlights the unique needs and considerations for delivering dental services to pediatric patients with ASD. Studies have shown that these children frequently experience heightened anxiety, aversion to touch, and difficulty with changes in routine, all of which can impede their willingness to undergo examinations and treatments (3,4). Additionally, the cognitive and social deficits associated with ASD may hinder their understanding of the importance of oral hygiene and their ability to effectively communicate dental concerns to their caregivers (5).

				

			Notably, research has consistently demonstrated a higher prevalence of dental caries among children with ASD compared to their neurotypical peers (6,7). This disparity can be attributed to a combination of factors, including poor oral hygiene habits, dietary preferences, and challenges in accessing and tolerating regular dental care. Studies have reported caries rates in ASD populations ranging from 30% to as high as 80%, underscoring the urgent need for targeted interventions to address this significant oral health disparity (7,8).

				

			To address these challenges, pediatric dentistry practitioners must possess a comprehensive understanding of ASD and the evidence-based strategies for managing these patients. Fundamental concepts such as sensory processing, behavioral reinforcement, and caregiver involvement are essential to developing appropriate care plans and facilitating successful dental visits (9). However, gaps remain in the literature regarding the long-term outcomes of specialized dental interventions for children with ASD and caries experience, as well as the most effective methods for training dental providers to deliver this specialized care. Clinicians must be able to detect dental biofilm in order to recommend better oral hygiene habits and lower the risk of dental caries, particularly in children who exhibit behavioral impairments (10,11). Therefore, a complete clinical examination should seek findings that are indicative of caries risk, such as visible biofilm accumulation, white spots, evident cavities, and gingivitis, considering that biofilm buildup is the first obvious indicator of risk in the progression of oral diseases (10-12). 

				

			The frequency of dental caries and biofilm levels among children and young adolescents with ASD in Mexico and other Latin American countries is still poorly understood. By comparing the oral health condition of this susceptible group to that of healthy controls, our study seeks to close this knowledge gap. In this context, the primary objective of this study is to evaluate the dental biofilm accumulation and caries prevalence in Mexican children with and without ASD, enrolled in a specialized care center in San Luis Potosí, Mexico. 

			Patients and methods

			An analytical cross-sectional study was conducted from February to August 2023. The study protocol was approved by the Research Ethics Committee at the Faculty of Dentistry (CONBIOETICA-24-CEI-001-20190213) and authorized by the ASD educational center. All procedures adhered to the ethical principles of the Declaration of Helsinki and its subsequent amendments and international standards (13). Although the “Cielo Azul” educational center was randomly selected from a registry of facilities serving children with ASD, participant selection employed a convenience sampling method based on strict inclusion criteria. Written informed consent was obtained from the parents or legal guardians of all eligible participants. The consent form included a complete information sheet explaining the aims of the study and describing the different procedures to be performed and potential inconveniences.

			Study participants

			The study group consisted of 20 children (12 female and 8 male) diagnosed with ASD (according to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders – DSM-5 criteria). Exclusion criteria included dental prophylaxis within the previous 6 months, systemic conditions (e.g., diabetes), or other systemic neurological or genetic conditions, hearing problems, or physical disabilities that could influence dental caries or biofilm accumulation (e.g., Down syndrome). The control group comprised 40 cooperative, neurotypical children aged 5 to 12 years, matched by age, sex, and socioeconomic status. They were selected from relatives and friends of autistic participants and were matched by age, sex, socioeconomic status, and dental care background. Children with systemic diseases or undergoing antibiotic or anti-inflammatory therapy in the previous 6 months were excluded. The same informed consent form was used for this control group. Sample size estimation was based on different factors (8): caries prevalence among non-autistic children=40%; caries prevalence among ADS children=20%; alpha significance level=0.05; beta error=0.20.

			Before data collection, the two postgraduate students’ examiners underwent calibration through theoretical instruction and practical exercises. Inter- and intra-examiner agreement were assessed through duplicate examinations performed on 20 individuals outside the sample, yielding Kappa values ≥0.92 for caries detection and biofilm accumulation.

			Clinical examination

			Following a complete medical examination, all ASD participants were orally examined on dental chairs, laid down flat, or on special mattresses, or in a knee-to-knee position, in the presence of parents, trainers, or teachers. Oral examinations were conducted under adequate illumination, using a mouth mirror, ball-ended periodontal probe, and explorer. Psychological behavioral techniques (e.g., “tell-show-feel-do”, positive reinforcement, extensive verbal communication) were employed throughout the examination process. Extremely uncooperative ASD children received two or three previous additional sessions for desensitizing and psychological adaptation. 

			Measurements

			Two dependent variables were carefully recorded in all study children: biofilm accumulation and dental caries. 

			The Simplified Debris Index (DI-S), the debris component of the Simplified Oral Hygiene Index, was used to record the biofilm accumulation for this assessment, the mouth was divided into sextants, and six index teeth (primary or permanent) were employed (the first molar of each quadrant, the right maxillary central incisor, and the left mandibular central incisor) -were examined. The mean DI-S score across index teeth was calculated. DI-s scores were classified as good (0.0-0.6), fair (0.7-1-8), and poor (≥1.9) according to Greene and Vermillion's criteria (14,15). 

			Dental caries experience was assessed using the International Caries Detection and Assessment System (ICDAS-II) following the criteria described in the manual (16,17,18). Each dental surface was visually examined and assigned an ICDAS code: Code 0= sound, Code 1= first visible sign of non-cavitated lesion seen only when the tooth is dry; Code 2=visible non cavitated lesion seen when wet and dry; Code 3=localized enamel breakdown without visual signs of dentine involvement; Code 4=underlying dark shadow from dentine with or without localized enamel breakdown; Code 5=distinct cavity with visible dentine; Code 6=extensive cavitated lesion with exposed dentine. To ensure optical visualization, a trained dentist performed toothbrushing before the clinical assessment. The evaluations of caries and biofilm were conducted independently to avoid interference between measurements. After the oral examination, parents, guardians, or caregivers were fully informed about the oral health status of their children and the need for treatment. 

			Statistical analysis

			DI-S scores for each group were summarized as mean ± standard deviation. The distribution of quantitative data was assessed using the Shapiro-Wilk test. Because DI-S values were not normally distributed, the Mann-Whitney test was applied to compare scores between children with and without ASD. For ICDAS data, frequencies and percentages were calculated. Group differences in caries experience were evaluated using Fisher’s exact test. All data management and statistical analyses were performed using SPSS software (v. 24.0; SPSS Inc., Chicago, IL, USA), with a significance level set at 0.05.

			Results

			The outcomes obtained in the present study come from a pediatric sample comprised of 60 participants. Twenty were ASD patients and 40 matched non-autistic or neurotypical individuals (controls). Both study groups were homogeneous concerning gender (90% male and 10% female) and age (mean age=7.5±2.15 years old); the ages varied between 5 and 12 years. 

			Biofilm accumulation

			According to the DI-S scores, the range of values in ADS patients was between 1.3 and 3.0, which means they had fair oral hygiene. The DI-S mean value was around 1.9, which means there was moderate biofilm or debris accumulation. The DI-S values in the neurotypical group were between 1.2 and 2.8 (p>0.05; not different from the ASD group), and the DI-S mean value was 2.0 (p>0.05). Only three participants of the non-autistic group showed a good rate of DI-S score, whereas none of the children with ASD achieved this level; all were classified as having poor oral hygiene (p>0.54, Fisher’s exact test) (Table 1).

			Caries prevalence

			Of the 6726 tooth surfaces that were clinically examined, 2070 were from children with ASD, and 4656 were from children without autism. Globally, it was determined that the dental caries prevalence in the ASD group was 60%, while 95% of the non-autistic group (38 participants) exhibited at least one evident carious lesion. This difference was statistically significant (p=0.01, Fisher’s exact test) and was particularly marked in the primary dentition.

			 

				According to the ICDAS system, both study groups had the highest frequency of code 0 (sound tooth surface), with 85.9% of surfaces in ASD children and 93.3% in the non-autistic group classified under this category. Table 2 shows the appearance of every ICDAS code in primary and permanent dentitions in the two study groups. Early enamel changes (Code 1-2) were more frequent in the ASD primary dentition, whereas cavitated lesions (Code 3-6) occurred proportionally more often in the non -ASD group, particularly in permanent teeth. Nonetheless, the ASD group also exhibited a notable number of enamel and dentine lesions in primary teeth (Code 4-6). Overall, the neurotypical group concentrated most surfaces in Code 0, with fewer progressing to cavitated stages. 

			Table 1. Comparison of Clinical Biofilm Accumulation according to the DI-S scores in Children with ASD and without ASD.

			
				
					
					
					
					
				
				
					
							
							Study group

						
							
							DS-I 

						
							
							n

						
							
							%

						
					

					
							
							Non-autistic

							n=40

						
							
							Good

						
							
							3

						
							
							7.5

						
					

					
							
							Fair

						
							
							37

						
							
							92.5

						
					

					
							
							Poor

						
							
							0

						
							
							0

						
					

					
							
							ASD

							n=20

						
							
							Good

						
							
							0

						
							
							0

						
					

					
							
							Fair

						
							
							20

						
							
							100

						
					

					
							
							Poor

						
							
							0

						
							
							0

						
					

				
			

			

			Table 2. Frequencies and percentages of tooth surfaces classified by ICDAS caries severity across primary and permanent dentition in children with ASD and without ASD.
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			Discussion

			This study revealed distinct patterns between children with and without ASD. Despite similar biofilm levels, caries prevalence was significantly lower in ASD children, while neurotypical peers presented more cavitated lesions (19,20). This result presents a compelling clinical paradox: children with ASD exhibited a "protective" caries profile despite having universally poorer oral hygiene status than the control group (20). While 92.5% of neurotypical children and 100% of ASD children fell into the "fair" or "poor" hygiene categories, the progression to cavitated lesions was markedly less frequent in the ASD group. This apparent contradiction of higher biofilm accumulation but lower caries prevalence challenges the linear assumption that poor hygiene automatically translates to higher caries rates in this specific population (19). This suggests that the disease process in these children is characterized by a prolonged stage of initial demineralization rather than rapid cavitation (21). This distinction is vital for clinicians, as it indicates a window of opportunity where preventive interventions such as fluoride varnish and remineralization therapies could be highly effective before lesions progress to stages requiring invasive restoration (22,23).

			Our results align with findings by Loo et al. (19) and Nunes-Da Silva et al. (24), who also reported lower caries experience in children with ASD. A plausible explanation for this phenomenon in our sample is the controlled environment of the "Cielo Azul" educational center. Unlike the general population, these children participate in a structured institutional routine that may limit ad libitum snacking and exposure to fermentable carbohydrates during the day, effectively acting as a dietary protective factor that mitigates the risk posed by plaque accumulation. In contrast, the neurotypical controls, recruited from the general community, may have unrestricted access to a more cariogenic diet, explaining their higher rate of cavitation (95%) despite having marginally better hygiene scores. Our findings contrast with some literature reporting higher caries prevalence in ASD populations, yet agree with others indicating similar or lower prevalence (3,4). Differences in diagnostic indices (ICDAS vs DMFT), examiner calibration, and population-specific behaviors complicate direct comparisons. Age ranges and ASD severity levels not assessed in this study may further influence reported variability.

				

			Importantly, ICDAS severity profiles varied by dentition: early lesions predominated in ASD primary teeth, whereas advanced lesions were more evident in control permanent teeth. The elevated early ICDAS scores in children with ASD align with challenges related to sensory sensitivity, motor coordination, tolerance to brushing (documented in similar populations), food selectivity, and atypical eating behaviors, such as holding food in the mouth for extended periods can increase exposure to fermentable carbohydrates and extend their contact with dental surfaces (1,2,15,23,24). These factors may influence plaque removal but do not necessarily predict more advanced lesion progression, as observed here. The higher rate of cavitated lesions in neurotypical children may reflect reduced caregiver supervision as children age, highlighting behavioral independence without consistent brushing habits. This developmental transition may predispose to lesion progression despite lower biofilm scores.

				

			Regarding biofilm accumulation, our data confirm that maintaining adequate oral hygiene remains a critical challenge for children with ASD. Not a single participant in the ASD group achieved a "good" score on the Simplified Debris Index (DI-S) (6). This ubiquitous plaque accumulation is likely driven by the well-documented sensory sensitivities and motor coordination deficits associated with the spectrum, which complicate mechanical plaque removal (7). The aversion to the sensory inputs of toothbrushing (taste, texture, vibration) often results in ineffective cleaning, leading to the chronic presence of biofilm noted in our study.

				

			Biofilm levels were similar between groups despite behavioral challenges typically associated with ASD. Previous studies indicate that decreased motor coordination and heightened sensitivity to toothpaste flavor often hinder toothbrushing and flossing in this population (25-27). Additionally, this may reflect structured routines within educational centers or increased caregiver involvement. Dietary habits also play a key role in oral health. Children with ASD often favor diets high in sugar, which, combined with challenges in daily oral hygiene, may predispose them to gingivitis and dental caries (1,7,27-31). Moreover, stimulant medications commonly prescribed for managing ASD symptoms have been linked to an increased risk of dental caries, potentially through xerostomia or altered salivary composition (32-35). These findings underscore the importance of reinforcing daily oral hygiene routines in ASD children, with repeated instruction and active caregiver involvement (36-39). However, without dietary or behavioral data, causal interpretations cannot be made.

				

			Overall, all these results emphasize the importance of individualized preventive strategies based on dentition stage and behavioral characteristics.

			Limitations and future research

			The interpretation of these findings must consider study limitations, primarily the use of a convenience sample from a single specialized center, which restricts generalizability to the broader ASD population. Additionally, while diet and saliva buffering capacity are hypothesized as key modulators of the observed outcomes, they were not quantitatively measured in this protocol. ASD severity levels (DSM-5) were not recorded by the educational institution and were therefore not available for analysis; future studies should evaluate whether ASD severity modulates cooperation during examination and influences oral health outcomes.

			 

			Future longitudinal research should assess dietary patterns and salivary properties to fully elucidate the biological mechanisms protecting these children from cavitation despite their high biofilm loads. Nevertheless, the evidence suggests that for this population, oral health strategies should prioritize the management of early biofilm-induced lesions and the maintenance of strict dietary routines (40-44).

			Conclusion

			In this study population from San Luis Potosí (México), children with ASD exhibited lower caries prevalence yet similar biofilm accumulation compared with neurotypical peers. Differences in ICDAS severity profiles suggest distinct lesion progression patterns. These findings underscore the need for tailored preventive approaches rather than generalized assumptions about ASD oral health.
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Evaluation of Dental Caries Experience and Biofilm Accumulation in Mexican Pediatric Patients
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mexicanos con trastorno del espectro autista (TEA): estudio transversal
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ABSTRACT: Autism Spectrum Disorder (ASD) presents sensory and behavioral challenges that may
complicate oral care. This study evaluated biofilm accumulation and caries prevalence in children with
and without ASD, enrolled in an educational center in San Luis Potosi, México. A cross-sectional study
was conducted at a specialized ASD educational center in San Luis Potosi, México. Twenty children with
ASD and 40 neurotypical children, matched by age and sex, underwent oral examinations assessing
biofilm using the simplified debris index (DI-S) and caries using the international caries detection and
assessment system (ICDAS). Participants aged 5-12 years(90%male). Caries prevalence was significantly
lower in the ASD group (60%) compared with controls (95%) (p=0.01). DI-S scores indicated fair-to-poor
oral hygiene in both groups, with no significant differences. Early ICDAS lesions (codes 1-2) were more
common in ASF primary teeth, whereas cavitated lesions (codes 3-6) were more frequent in neurotypical
children. In this study population of children with ASD demonstrated lower caries prevalence yet similar
biofilm accumulation compared with neurotypical peers.
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