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Objectives

To assess and compare the oral health status of children with and without autism spectrum disorders (ASD) in China.



Methods

This study recruited 144 children with ASD and 228 unrelated children with typical development (TD) aged 3–16 years from China. Data were collected using parent-reported questionnaires. Oral problems (oral symptoms and habits), oral health measures (oral hygiene practice and dental care experience), and the impact on the child's quality of life (based on a modified version of the Parental-Caregiver Perception Questionnaire) were assessed and compared between the two groups.



Results

Children with ASD had worse oral health status than children with TD. Oral symptoms were more prevalent in the ASD group, especially halitosis (p < 0.001), food impaction (p < 0.001), and oral lesions (p < 0.001), than the TD group. The rate of damaging oral habits, including mouth breathing (p < 0.001) and object biting (p < 0.05), was also high in the ASD group. Compared with the TD group, more children with ASD did not brush their teeth independently and frequently (p < 0.001), had difficulty accessing dental care (p < 0.01), and reported unpleasant dental experiences (p < 0.001). The presence of ASD was associated with decreased oral health-related quality of life (p < 0.001) in these children and their families.



Conclusion

Oral problems such as halitosis and bad oral habits are more prevalent among children with ASD. These children also lack oral hygiene practice and dental visits. This situation negatively impacts their quality of life, and must be brought to the attention of their treating dentists.
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Introduction

Autism spectrum disorders (ASD) affect one in 59 children aged 8 years in the United States, with four to five males receiving a diagnosis of ASD for every female who is diagnosed (1). A large-scale study estimated the prevalence of ASD in China was approximately 1% (2), though no official figures are currently available. This suggests there is a high possibility that dentists will encounter children with autism during their careers. ASD is a life-long heterogeneous psychiatric disorder that is characterized by impaired social behavior, communication, and language and concomitant restriction in interests and activities (3). ASD may potentially influence the oral health of affected children, and present challenges for dental care (4, 5).

Children with ASD are widely reported to have poorer oral hygiene (6–9) and worse periodontal conditions (6, 7, 9, 10) than healthy children. Damaging oral habits such as bruxism (excessive grinding/clenching of teeth), tongue thrusting, and lip biting are also common among children with ASD (6, 8, 9). Moreover, children and adolescents with ASD are regarded as a high-risk group for dental caries (6, 7, 11–13), and are prone to self-injury and dental trauma—even self-extraction of teeth (9, 14). Studies performed in American, European, and Middle Eastern countries have reported conflicting findings regarding these issues (7, 9–11, 15–20). However, the risk for oral problems among Chinese children with ASD remains unexplored. In addition, existing evidence of an increased prevalence of oral disease among children with ASD is contradictory and inadequate (21, 22). Most previous oral health data for children with ASD were derived from relatively small and often clinical samples, which have an overt bias compared with population/community-based samples.

The present study aimed to fill this gap by conducting a population-based oral health survey to explore oral problems, oral health behaviors, and the impact of oral status on quality of life among Chinese children with ASD compared with children that exhibited typical development (TD). Clarifying these issues will support dental professionals to better respond to the special needs of this vulnerable group of children.



Materials and Methods


Participants

We enrolled 144 children with ASD (mean age 8.10 ± 3.31 years, 84% boys) and 228 age-matched children with TD (mean age 8.01 ± 3.07 years, 53% boys) in this study (Table 1). Children with ASD were recruited through rehabilitation centers and non-governmental organizations for patients with autism from three areas in China (Shenzhen, Xiamen, and Shanghai). We explained the purpose of the study to the principals of the centers and invited them to participate. The inclusion criteria for children with ASD were: boys or girls younger than 16 years of age with a diagnosis of ASD from Shanghai Mental Health Center, Xiamen Children's Hospital, or Shenzhen Children's Medical Center based on guidelines set out in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition.


Table 1 | Demographic profile of children with autism spectrum disorder and those with typical development.



The exclusion criteria were: diagnosis of other mental illness (e.g., attention-deficit hyperactivity disorder, obsessive compulsive disorder, depression), other neurodevelopmental disorder, genetic metabolic disease, or severe neurological disease; history of brain injury; or history of other major physical illness. Children in the TD group were recruited from the communities in the same districts through an online forum. Inclusion criteria for the TD group were: healthy, without mental illness, and age-matched with the ASD group. The exclusion criteria were the same as for the ASD group. This study was approved by the Ethics Committee of the School and Hospital of Stomatology, Tongji University. Parents of all participating children signed an informed consent form before the study started. Efforts were made to protect participants' privacy. All study-related information was stored securely on personal computers.



Questionnaire

The questionnaire included two sections. The first section covered basic information (e.g., the child's age and gender, and family socioeconomic status), bad oral habits (eight habits: nail/pencil biting, finger/nipple sucking, tongue thrusting, mouth breathing, lip biting, unilateral chewing, drooling, and bruxism), oral hygiene measures (e.g., type and frequency of tooth brushing), and previous dental experiences (e.g., frequency and reason for visiting a dentist). The response options for the items covering the oral habits were “positive” and “negative,” whereas the other questions in this section were answered according to the specific situation (as shown in Tables 1 and 3). An “I don't know” response was also permitted, with these answers excluded from the analysis.

The second section comprised a modified version of the Parental-Caregiver Perception Questionnaire (P-CPQ) and the Family Impact Scale (FIS), which aimed to assess parents' perceptions of their children's oral health-related quality of life and its effect on the family (23). The P-CPQ has been validated in English (23) and Chinese (24). Given that the Early Childhood Oral Health Impact Scale and the P-CPQ have similar properties but differ in the applicable scope for age (25), we combined these questionnaires (mainly based on the P-CPQ for 8–10-year-olds). We also presented the FIS as part of this scale (26). Therefore, the modified P-CPQ developed for this study had 27 items on five subscales: oral symptoms, functional limitations, emotional wellbeing, social wellbeing, and the FIS. We used the FIS to roughly evaluate parental emotions and family finances. All items were scored on a 5-point Likert-type scale: never=0, once or twice=1, sometimes=2, often=3, and every day/almost every day=4. The mean scores for all domains and the overall P-CPQ were obtained, with high scores denoting oral conditions had a negative impact on the children's quality of life (Table 4). The questionnaires for the ASD group were completed by the children's parents (mothers) when they accompanied their children to the rehabilitation centers. Questionnaires for the TD group were completed online.



Statistical Analysis

Student's t-tests were used to determine the significance of the differences in continuous variables between the two groups. Continuous variables were presented as means and standard deviations, and the outcomes were checked for a normal distribution using a Kolmogorov–Smirnov test. Variables that were not normally distributed were analyzed using a non-parametric Mann–Whitney U test. Categorical data were compared using chi-square tests. Fisher's exact test was used if the observed frequency in a single cell was below 5. We calculated the Cronbach's alpha to show the reliability of the modified P-CPQ, and used the Kaiser-Meyer-Olkin test to show its validity. Multiple linear regression analysis was used to assess the effect of sociodemographic factors, with P-CPQ items as dependent variables. A p-value <0.05 was considered statistically significant. All statistical analyses were performed using SPSS version 21.0 (IBM corp. Armonk, NY, USA).




Results

We collected 372 eligible questionnaires from a pool of 445 questionnaires completed by parents of children with ASD and TD. Figure 1 presents a flow diagram of the screening and identification process. The ASD group comprised 144 children aged 3–16 years (mean age 8.10 years) (Table 1). The majority of the children with ASD were boys (84%), with a male to female ratio of 5:1. The TD group included 228 children aged 3–16 years (mean age 8.02 years), with a male-to-female ratio of 1:1 (Table 1). In both groups, approximately half of the children were in the 7–11-year age group (47% of the cases and 54% of the controls). Table 1 presents participants' demographic characteristics.




Figure 1 | Flow diagram of included and excluded questionnaires.



We investigated the frequencies of oral problems in all participants (e.g., halitosis, dental caries, bleeding gums, food impaction, oral pain, and oral lesions) along with various oral habits. We considered that a particular symptom that sometimes, often, or frequently occurred as positive, and one that never or rarely occurred as negative (25). Although most participants generally experienced oral symptoms to some degree, children with ASD experienced significantly more symptoms (99.2%; 118/119) than those in the TD group (94.1%, 206/219; p < 0.001) (Table 2). Specifically, 95.6% of the ASD group experienced halitosis, with this noticeably and significantly more common than in the TD group (69.9%; p < 0.001). The rate of food impaction was the second most prevalent symptom, and was also higher in the ASD group (79.4%) than in the TD group (69.5%; p < 0.001). In addition, oral lesions, pain, and bleeding gums were more prevalent in children with ASD than those with TD (oral lesions: 62.5 vs. 17.4%, p < 0.001; pain: 47.9 vs. 30.3%, p < 0.01; bleeding gums: 41.9 vs. 30.9%, p < 0.05). These findings indicated there was an association between ASD and poor oral health. However, parents of children in the ASD group reported similar rate of tooth decay in their children compared with the TD group (Table 2). Overall, the five most prevalent oral symptoms in children with ASD were halitosis (95.6%), food impaction (79.4%), oral lesions (62.5%), dental caries (56.4%), and oral pain (47.9%).


Table 2 | Comparison of oral problems between the autism spectrum disorder group and the typical development group.



In terms of bad oral habits (Table 2), mouth breathing was markedly more common in children with ASD (34%) than in children with TD (16.7%), with the difference being highly significant (p < 0.001). Biting hard objects (i.e., nails, pencils, and toys.) was also more prevalent in the ASD group (31.3%) than in the TD group (20.6%; p < 0.05). Moreover, children in the ASD group showed a much higher rate of unconsciously drooling and lip biting compared with the TD group (drooling: 17.4 vs. 9.7%, p < 0.05; lip biting: 9.7 vs. 4.3%, p < 0.05). The prevalence of other bad oral habits, such as finger sucking, bruxism, tongue thrusting, and unilateral chewing showed no significant differences between children with and without ASD. Only 12.5% of parents of the ASD group reported no bad oral habits, compared with 37.7% of those in the TD group (p < 0.001). The five most prevalent bad oral habits in children with ASD were mouth breathing (34%), biting hard objects (31.3%), drooling (17.4%), bruxism (16.7%), and finger sucking (15.3%).

The results for items covering oral hygiene and dental experiences are shown in Table 3. There were significant differences in the frequency of tooth brushing (p < 0.001) and independent tooth brushing (p < 0.001) between the ASD and TD groups. In the ASD group, 57/144 (39.6%) of children brushed their teeth twice per day and 58/144 (40.3%) brushed once per day. In contrast, 139/228 (61%) of children with TD brushed twice and 85/228 (37.3%) brushed once per day. Out of those who were brushing, only 23/142 (16.2%) of children with ASD brushed their teeth autonomously, versus 166/221 (75.1%) of controls (p < 0.001). A majority of the former underwent fully assisted brushing or required the help of their parents/caregivers. Toothpaste is another important consideration when comparing routine tooth brushing; the use of fluoride toothpaste was slightly lower in the ASD group (49.5%) compared to the TD group (53.1%).


Table 3 | Comparison of oral health behaviors between children with autism spectrum disorder and those with typical development.



The analysis of previous dental experiences showed significant differences in the recent frequency of visiting a dentist between children with and without ASD (p=0.004, Table 3). Nearly half of those with ASD had never been to a dentist, and out of the other half who had visited, 51.8% had encountered an unpleasant (or very unpleasant) experience. This rate was significantly higher than among children exhibiting TD (9.5%, p < 0.001). The top three reasons for visiting a dentist for both the ASD and TD groups were (in order): dental caries, routine examination, and surgical treatment.

To evaluate parents' perceptions of their child's oral health-related quality of life, the modified P-CPQ were involved (Table 4). The Cronbach's alpha for the modified P-CPQ was 0.88, and the Kaiser-Meyer-Olkin measure of sampling adequacy was 0.82 (p < 0.001, Bartlett's test of sphericity), indicating good internal consistency reliability and construct validity. The mean scores for oral symptoms, functional limitations, emotional wellbeing, social wellbeing, and FIS in the ASD group were 8.42, 9.66, 11.06, 5.42, and 6.47, respectively. The corresponding mean scores in the TD group were 6.04, 5.00, 4.82, 2.68, and 2.59, respectively. There were statistically significant differences between the two groups in all domains as well as in overall P-CPQ scores (all p < 0.001) (Table 4). This study showed that children with ASD had alarmingly higher scores than those with TD. Given that high scores denoted a negative impact of oral conditions on the children's quality of life, this finding indicated that oral problems had a major impact on children with ASD and their families. To minimize the bias from the wide age range, we also calculated scores for the subgroup of children aged 7–11 years, which represents the key period for tooth replacement (Table 4). The mean scores for the oral symptoms and the overall P-CPQ in this subgroup were higher compared for those calculated for all participants, and the differences were significant.


Table 4 | Impact of oral problems for children with autism spectrum disorder and typical development showing the modified Parental-Caregiver Perception Questionnaire scores.



Finally, a multiple linear regression model was used to evaluate the effect of different sociodemographic factors on parental perceptions of children's quality of life and the impact on their families in the ASD group (Table 5). The results showed that age was the only factor that had a significant and positive impact on modified P-CPQ scores. This suggested that as children with ASD grow older, they tended to have higher P-CPQ scores and oral conditions had a worse impact on their quality of life. The children's gender, annual family income, and parents' graduation level did not show significant associations.


Table 5 | Multiple linear regression with modified P-CPQ scores as dependent variable to demonstrate the sociodemographic variables on parental perceptions of oral health-related quality of life in the autism spectrum disorder group.





Discussion


Oral Problems Experienced by Children With and Without ASD

This study aimed to investigate oral health problems associated with ASD in a Chinese population. We found that 99.2% of children with ASD suffered from (at least one) oral comorbidities, including halitosis, food impaction, oral lesions, and oral pain, with rates of these symptoms significantly higher than in the TD group (Table 2). Although several prior studies have explored the oral health status of participants with ASD, none of these studies considered halitosis. We found that 95.6% of parents of children with ASD indicated their child suffered from halitosis, significantly higher than those without ASD. Halitosis is an offensive odor that originates from the oral cavity as a result of microbial metabolism on the tongue dorsum or in the saliva (27). Our previous study put forward a direct correlation between ASD and oral microbial dysbiosis (28, 29), which may directly lead to the oral malodor of these children. Various oral, systemic, and psychological diseases can be sources of halitosis (30). Intra-oral sources includes food impaction, oral lesions, poor oral hygiene, and poor gingival and periodontal condition (27, 30), all of which were observed to be prevalent in children with ASD in this study (Table 2). Impacted and residual food debris can be degraded by bacteria and produce volatile sulfur compounds that contribute to bad breath (27, 31). In addition, many studies have detected high rate of gastrointestinal comorbidities in patients with ASD, ranging from 9–70%, such as gastrointestinal disease, digestive disorders, and constipation (32). These factors may be extra-oral reasons for halitosis in children with ASD (27). Further studies investigating the occurrence and severity of halitosis in patients with ASD are warranted.

Oral pain and oral lesions are also regarded as manifestations of oral and systemic disease (33). Consistent with previous studies (9, 22, 34–36), we found that children with ASD had significantly higher rates of oral pain and lesions (Table 2), which were linked to toothache, oral ulceration, and dental and mucosal traumatisms. This may be because children with ASD are prone to repeated self-injury behaviors, and lack caution in situations of risk (7, 35). Although many studies have indicated higher amounts of dental caries in children with ASD (7, 12, 15, 19), we found a similar prevalence of caries (according to parental report) in the ASD and TD groups. No or little difference of caries risk has also been reported in studies using dental examinations conducted in Western countries and Hong Kong, which might have been due to the similar plaque pH and saliva buffering capacity in children with and without ASD (18, 20, 22, 37).

Various oral habits were also observed in most children with ASD in this study (Table 2). Recent studies reported that the prevalence of oral habits reached up to 94.3% among those with ASD aged 4–23 years and 87.3% among preschool children with ASD (38, 39). In this study, the most common oral habit was mouth breathing followed by object biting. We found the prevalence of mouth breathing in children with ASD was 34%, which was similar to previous findings of approximately thirty percent (38, 40, 41). A recent study also reported a significantly higher rate of disordered breathing in an autistic population compared with controls (41). This improper breathing pattern has an adverse effect on the tongue, jaw, and head posture during a child's development phase, and may be a predisposing factor for differences in facial growth (42). Mouth breathers were reported to show a significant increase in halitosis, probably because the oral cavity becomes dry due to the evaporation of saliva when the mouth remains open, thereby causing bad breath (43). Dental and medical specialists should recognize that normalizing the breathing pattern plays an important role in the facial development of growing individuals with ASD. Early diagnosis and treatment should be performed if possible, such as wearing an oral appliance and excising swollen adenoids.

In terms of other damaging oral habits (Table 2), we found that children with ASD were prone to bite foreign objects such as nails and pencils, which may explain the high rate of self-inflicted oral lesions (7, 44). Object biting, lip biting, and pica eating have been reported to be more commonly seen in autistic children in other studies (45, 46). A previous study also reported that unconscious drooling of saliva was more common in individuals with ASD compared with controls (9), which was consistent with our finding. Poor masticatory function, swallowing difficulties, and pouching of food in children with ASD have also been reported (9, 47). These problems may be attributable to decreased oral muscle tone and coordination (48).



Oral Health Behaviors and Dental History of Children With ASD and TD

The majority of studies unequivocally pointed to inadequate oral hygiene in children and adults with ASD compared with unaffected individuals (21, 35, 45, 47), although many individuals with ASD receive regular assistance with tooth brushing (4, 14, 35, 45). We also found that children with ASD were incapable of brushing their teeth independently (Table 3). This might be because of their limited manual dexterity and sensory issues (4, 49), which present challenges to the parents/caregivers when providing oral care for children with ASD. We observed a significantly low frequency of tooth brushing in children with ASD, and 9% of these children did not brush at all. It is necessary to raise parents' awareness of the importance of routine dental hygiene practice, and motivate them to guide their children to brush twice a day in an effective manner so that adequate oral hygiene can be achieved. It has been reported that the brushing effectiveness of children with ASD can be improved via visual pedagogy and video-modeling brushing intervention (50, 51).

We observed that 21% of children in the TD group saw a dentist once every 1–3 months (Table 3), which may reflect routine dental checkups of school children by local dental hospitals. However, more than half of the children with ASD in our study had never been to a dentist (Table 3). A recent study conducted in Pakistan reported that 81% of autistic children had never been to a dentist (19), which was a higher rate than found in this study. The main barrier to dental visits may lie in the child's behavior, cost of treatment, and lack of insurance. Of those children with ASD who had received dental care, more than half had encountered an unpleasant or very unpleasant experience (Table 3). Several prior studies also found children with ASD usually exhibited uncooperative behavior during dental procedures (9, 18, 19, 36).Children with ASD are prone to anxiety and temper tantrums when exposed to an unfamiliar dental setting and become non-compliant and uncooperative for the dental procedure (14). Other factors that may make oral health treatment unpleasant for children with ASD include: limited verbal communication, heightened sensory perception, resistance to receiving dental care, possible avoidance of social contact, and urgent need for dental treatment, along with the inexperience with ASD on part of the dental clinician (12, 19, 36, 52). Therefore, dental teams may need to predict children's behavior and apply management techniques to better deal with children with ASD (53).



Impact of Oral Problems on Quality of Life for Children With ASD

Oral health-related quality of life, reflected by oral symptoms, functional limitations, emotional wellbeing, social wellbeing, parental emotions, and family finances, was significantly lower in children with ASD than TD in this study (Table 4). This indicates that the daily life of children with ASD and their families was disturbed on account of their oral problems. Previous studies also reported that childhood autism resulted in a reduced oral and overall health-related quality of life for both the affected children and their families (54, 55). Our regression analysis (Table 5) showed that the child's age played a significant role in the model. This suggested that quality of life is likely to be more negatively impacted as a child grows older. It is known that oral diseases tend to worsen with age and seriously impair the individual's quality of life (56). Therefore, as a child grows, it becomes more important to take good care of their oral health. Proper oral healthcare, especially prevention and early treatment, may be potentially important for children with and without ASD to enhance their quality of life.



Limitations

Although this study benefited from its relatively large sample size, some limitations should be noted. First, this study covered a broad age range (3–16 years), which might have caused bias, despite allowing the explore of oral manifestations at different developmental stages. Heterogeneity in the oral health status with age was previously reported, with more caries in older children (20, 47). Oral habits were also reported to be more prevalent in preschool children (57). Therefore, further subgroup analysis by age is recommended. Second, the gender distribution in the TD group was equal whereas the male to female ratio in the ASD group was 5:1. Although consistent with national statistics for ASD of 4–5:1 (1), this gender difference might have impacted our study results. Another limitation was that no data were collected about parental income and educational level in the TD group, thereby a comparative analysis of the impact of these sociodemographic factors between groups and whether the significant role of age seen in the ASD group was also present in the TD group was not possible. In addition, as we did not capture and organize data by the severity of ASD, meaning we could not explore associations between the oral health status and type of autistic symptoms. This limited the generalizability of the results to the ASD population. Finally, using parental-reported data was also a limitation in this study, as bias might have been introduced, especially when questions were related to oral symptoms where social desirability and non-professional estimation may impact reporting. Thus, clinical oral examination is necessary to confirm the prevalence of halitosis, caries, and oral lesions, and clarify the severity of these problems in patients with ASD; this area merits further research. In addition, given that admitting bad oral habits and poor hygiene practices may cause shame, acknowledgement of these habits or practices may be greater in face-to-face interviews than in a relatively anonymous parental-report situation.




Conclusion

Despite these limitations, this work demonstrates that there were differences in oral health status between children with and without ASD in China. Children with ASD showed a high prevalence of halitosis, oral lesions, mouth breathing, and drooling. The main reasons for the high rate of oral problems in children with ASD may be lack of tooth brushing and dental visits. Our study suggests that ASD results in reduced oral health-related quality of life for both affected children and their families, especially for older children. Parents should be motivated and guide their children to brush their teeth more frequently. Dental teams should also be aware of this situation, and make efforts to develop novel strategies to provide proper oral care to this special-needs population.



Data Availability Statement

The datasets generated for this study are available on request to the corresponding authors.



Ethics Statement

The studies involving human participants were reviewed and approved by the Ethics Committee of the School and Hospital of Stomatology, Tongji University. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



Author Contributions

MW, YQ, and FC designed the study. YQ, HS, MW, and HW distributed the questionnaires. YQ analyzed the data and wrote the manuscript. FC, MW, and HS revised the manuscript. All authors have read and approved the manuscript.



Acknowledgments

The authors would like to thank the children and parents who participated in this study. The help of Yanhuizhi Feng, Bosheng Li, Yiting Xiong, and Wuyi Gong for collecting the questionnaires is also greatly acknowledged. This study was supported by funds from the Shanghai Municipal Health and Family Planning Commission (201640258). We also thank Audrey Holmes, MA, from Edanz Group (www.edanzediting.com/ac) for editing a draft of this manuscript.



References

1. Baio J, Wiggins L, Christensen DL, Maenner MJ, Daniels J, Warren Z, et al. Prevalence of Autism Spectrum Disorder Among Children Aged 8 Years - Autism and Developmental Disabilities Monitoring Network, 11 Sites, United States, 2014. Morbid Mortal weekly Rep Surveil Summ (2018) 67(6):1–23. doi: 10.15585/mmwr.ss6706a1

2. Sun X, Allison C, Wei L, Matthews FE, Auyeung B, Wu YY, et al. Autism prevalence in China is comparable to Western prevalence. Mol Autism (2019) 10:7–7. doi: 10.1186/s13229-018-0246-0

3. Association AP. Diagnostic and statistical manual of mental disorders (DSM-5®). Arlington, VA: American Psychiatric Association (2013).


4. Mansoor D, Halabi MA, Khamis AH, Kowash M. Oral health challenges facing Dubai children with Autism Spectrum Disorder at home and in accessing oral health care. Eur J Paediatr Dentist (2018) 19(2):127–33. doi: 10.23804/ejpd.2018.19.02.06

5. Leiva-García B, Planells E, Planells del Pozo P, Molina-López J. Association Between Feeding Problems and Oral Health Status in Children with Autism Spectrum Disorder. J Autism Dev Disord (2019) 49(12):4997–5008. doi: 10.1007/s10803-019-04211-w

6. Abdullah JM. Dental caries experience, oral health status and treatment needs of dental patients with autism. J Appl Sci (2011) 19(3):212–7. doi: 10.1590/S1678-77572011000300006

7. Al-Maweri S, Al-Soneidar W, Al-Sufyani G, Halboub E. Oral lesions and dental status of autistic children in Yemen: A case-control study. J Int Soc Prevent Community Dentist (2014) 4(Suppl 3):S199–203. doi: 10.4103/2231-0762.149040

8. Yashoda R, Puranik MP, Richa. Oral health status and parental perception of child oral health related quality-of-life of children with autism in Bangalore. India (2014) 32(2):135–9. doi: 10.4103/0970-4388.130967

9. Khatib AAE, Tekeya MME, Tantawi MAE, Omar T. Oral health status and behaviours of children with Autism Spectrum Disorder: A case-control study. Int J Paediatr Dentist (2013) 24(4):314–23. doi: 10.1111/ipd.12067

10. Fakroon S, Arheiam A, Omar S. Dental caries experience and periodontal treatment needs of children with autistic spectrum disorder. Eur Arch Paediatr Dentist (2015) 16(2):205–9. doi: 10.1007/s40368-014-0156-6

11. da Silva SN, Gimenez T, Souza RC, Mello-Moura ACV, Raggio DP, Morimoto S, et al. Oral health status of children and young adults with autism spectrum disorders: systematic review and meta-analysis. Int J Paediatr Dentist (2017) 27(5):388–98. doi: 10.1111/ipd.12274

12. Bhandary S, Hari N. Salivary biomarker levels and oral health status of children with autistic spectrum disorders: a comparative study. Eur Arch Paediatr Dentist (2017) 18(2):91–6. doi: 10.1007/s40368-017-0275-y

13. Önol S, Kırzıoğlu Z. Evaluation of Oral Health Status and Influential Factors in Children with Autism. Nigerian J Clin Prac (2018) 21:429–35. doi: 10.4103/njcp.njcp_41_17

14. Gandhi RP, Klein U. Autism Spectrum Disorders: An Update on Oral Health Management. J Evid Based Dental Prac (2014) 14:115–26. doi: 10.1016/j.jebdp.2014.03.002

15. Pi X, Liu C, Li Z, Guo H, Jiang H, Du M. A Meta-Analysis of Oral Health Status of Children with Autism. J Clin Pediatr Dentist (2020) 44(1):1–7. doi: 10.17796/1053-4625-44.1.1

16. Fahlvikplanefeldt C, Herrström P. Dental care of autistic children within the non-specialized Public Dental Service. Swedish Dental J (2001) 25(3):113–8. doi: 10.1034/j.1600-0757.2001.22250110.x

17. Duker LIS, Henwood BF, Bluthenthal RN, Juhlin E, Polido JC, Cermak SA. Parents' perceptions of dental care challenges in male children with autism spectrum disorder: An initial qualitative exploration. Res Autism Spectr Disord (2017) 39:63–72. doi: 10.1016/j.rasd.2017.03.002

18. Loo CY, Graham RM, Hughes CV. The Caries Experience and Behavior of Dental Patients With Autism Spectrum Disorder. J Am Dental Assoc (2008) 139(11):1518–24. doi: 10.14219/jada.archive.2008.0078

19. Suhaib F, Saeed A, Gul H, Kaleem M. Oral assessment of children with autism spectrum disorder in Rawalpindi, Pakistan. Autism (2017) 23(1):81–6. doi: 10.1177/1362361317730299

20. Bassoukou IH, Nicolau J, dos Santos MT. Saliva flow rate, buffer capacity, and pH of autistic individuals. Clin Investig (2009) 13(1):23–7. doi: 10.1007/s00784-008-0209-5

21. Bartolomé-Villar B, Mourelle-Martínez MR, Diéguez-Pérez M, de Nova-García M-J. Incidence of oral health in paediatric patients with disabilities: Sensory disorders and autism spectrum disorder. Systematic review II. J Clin Exp Dentist (2016) 8(3):e344–51. doi: 10.4317/jced.52923

22. Du RY, Yiu CKY, King NM, Wong VCN, McGrath CPJ. Oral health among preschool children with autism spectrum disorders: A case-control study. Autism (2014) 19(6):746–51. doi: 10.1177/1362361314553439

23. Jokovic A, Locker D, Stephens M, Kenny D, Tompson B, Guyatt G. Measuring parental perceptions of child oral health-related quality of life. J Public Health Dent (2003) 63(2):67–72. doi: 10.1111/j.1752-7325.2003.tb03477.x

24. McGrath C, Pang HN, Lo ECM, King NM, Hägg U, Samman N. Translation and evaluation of a Chinese version of the Child Oral Health-related Quality of Life measure. Int J Paediatr Dentist (2008) 18(4):267–74. doi: 10.1111/j.1365-263X.2007.00878.x

25. Thomson WM, Foster Page LA, Malden PE, Gaynor WN, Nordin N. Comparison of the ECOHIS and short-form P-CPQ and FIS scales. Health Qual Life Outcomes (2014) 12(1):36. doi: 10.1186/1477-7525-12-36

26. Jabarifar SE, Eshghi AR, Shabanian M, Ahmad SJDRJ. Changes in Children's Oral Health Related Quality of Life Following Dental Treatment under General Anesthesia. Dental Res J (2009) 6(1):13–6.


27. Wu J, Cannon R, Ji P, Farella M, Mei L. Halitosis: prevalence, risk factors, sources, measurement and treatment – a review of the literature. Aust Dental J (2020) 65(1):4–11. doi: 10.1111/adj.12725

28. Qiao Y, Wu M, Feng Y, Zhou Z, Chen F. Alterations of oral microbiota distinguish children with autism spectrum disorders from healthy controls. Sci Rep (2018) 8(1). doi: 10.1038/s41598-018-19982-y

29. Olsen I, Hicks SD. Oral microbiota and autism spectrum disorder (ASD). J Microbiol (2019) 12(1):1702806–1702806. doi: 10.1080/20002297.2019.1702806

30. Mokeem SA. Halitosis: a review of the etiologic factors and association with systemic conditions and its management. JCDP (2014) 15:(6):806–11. doi: 10.5005/jp-journals-10024-1622

31. van den Broek AMWT, Feenstra L, de Baat C. A review of the current literature on aetiology and measurement methods of halitosis. J Dentist (2007) 35(8):627–35. doi: 10.1016/j.jdent.2007.04.009

32. Rosenfeld CS. Microbiome Disturbances and Autism Spectrum Disorders. Drug Metab Disposition (2015) 43(10):1557. doi: 10.1124/dmd.115.063826

33. Yeoh S-C, Hua H, Yepes JF, Peterson DE. Oral Manifestations of Systemic Diseases and Their Treatments, in Contemporary Oral Medicine: A Comprehensive Approach to Clinical Practice.  Farah  CS, Balasubramaniam  R, McCullough  MJ, editors. Cham: Springer International Publishing (2019) p. 1523–639.


34. Medina AC, Sogbe R, Gómez-Rey AM, Mata M. Factitial oral lesions in an autistic paediatric patient. Int J Paediatr Dentist (2003) 13(2):130–7. doi: 10.1046/j.1365-263X.2003.00440.x 

35. Orellana LM, Silvestre FJ, Martínezsanchis S, Martínezmihi V, Bautista D. Oral manifestations in a group of adults with autism spectrum disorder. Med Patol Y Cir Bucal (2012) 17(3):e415. doi: 10.4317/medoral.17573

36. Rekha CV, Arangannal P, Shahed H. Oral health status of children with autistic disorder in Chennai. EAPD (2012) 13:(3):126–31. doi: 10.1007/BF03262858

37. Lam PPY, Du R, Peng S, McGrath CPJ, Yiu CKY. Oral health status of children and adolescents with autism spectrum disorder: A systematic review of case-control studies and meta-analysis. Autism. (2020) 1362361319877337. doi: 10.1177/1362361319877337

38. Al-Sehaibany FS. Occurrence of oral habits among preschool children with Autism Spectrum Disorder. Pakistan J Med Sci (2017) 33(5):1156–60. doi: 10.12669/pjms.335.13554

39. Orellana LM, Cantero-Fuentealba C, Schmidlin-Espinoza L, Luengo L. Oral health, hygiene practices and oral habits of people with autism spectrum disorder. Rev Cubana Estomatol (2019) 56(3):e1959.


40. Williams PG, Sears LL, Allard A. Sleep problems in children with autism. J Sleep Res (2010) 13:(3):265–8. doi: 10.1111/j.1365-2869.2004.00405.x

41. Xiaojun LI, Xue LI, Liu J, Sun S, Shi L, Chen S, et al. Sleep problem and related factors in children with autism. (2018).


42. do Nascimento RR, Masterson D, Trindade Mattos C, de Vasconcellos Vilella O. Facial growth direction after surgical intervention to relieve mouth breathing: a systematic review and meta-analysis. J Orofac Orthop (2018) 79(6):412–26. doi: 10.1007/s00056-018-0155-z

43. Alqutami J, Elger W, Grafe N, Hiemisch A, Kiess W, Hirsch C. Dental health, halitosis and mouth breathing in 10-to-15 year old children: A potential connection. Eur J Paediatr Dentist (2019) 20(4):274–9. doi: 10.23804/ejpd.2019.20.04.03

44. Al-Sufyani G, Al-Maweri S, Al-Ghashm A, Al-Soneidar W. Oral hygiene and gingival health status of children with Down syndrome in Yemen: A cross-sectional study. J Int Soc Prevent Community Dentist (2014) 4(2):82–6. doi: 10.4103/2231-0762.139429

45. Subramaniam P, Gupta M. Oral Health Status of Autistic Children in India. J Clin Pediatr Dentist (2011) 36(1):43–8. doi: 10.17796/jcpd.36.1.l6287842uj536x13

46. Kopycka-Kedzierawski DT, Peggy A. Dental Needs and Status of Autistic Children: Results From the National Survey of Children's Health. Pediatr Dentist (2008) 30(1):54–8.


47. Jaber MA. Dental caries experience, oral health status and treatment needs of dental patients with autism. J Appl Sci : Rev FOB. (2011) 19(3):212–7. doi: 10.1590/s1678-77572011000300006

48. Jaber MA, Sayyab M, Abu Fanas SH. Oral health status and dental needs of autistic children and young adults. J Invest Clin Dentist (2011) 2(1):57–62. doi: 10.1111/j.2041-1626.2010.00030.x

49. Du RY, Yiu CKY, King NM. Oral Health Behaviours of Preschool Children with Autism Spectrum Disorders and Their Barriers to Dental Care. J Autism Dev Disord (2019) 49(2):453–9. doi: 10.1007/s10803-018-3708-5

50. Pilebro C, BÄCkman B. Teaching oral hygiene to children with autism. Int J Paediatr Dentist (2005) 15(1):1–9. doi: 10.1111/j.1365-263X.2005.00589.x

51. Popple B, Wall C, Flink L, Powell K, Discepolo K, Keck D, et al. Brief Report: Remotely Delivered Video Modeling for Improving Oral Hygiene in Children with ASD: A Pilot Study. J Autism Dev Disord (2016) 46(8):2791–6. doi: 10.1007/s10803-016-2795-4

52. Kuhaneck HM, Chisholm EC. Improving dental visits for individuals with autism spectrum disorders through an understanding of sensory processing. Special Care Dentist (2012) 32(6):229–33. doi: 10.1111/j.1754-4505.2012.00283.x

53. Limeres-Posse J, Castano-Novoa P, Abeliera-Pazos M, Ramos-Barbosa I. Behavioural aspects of patients with Autism Spectrum Disorders (ASD) that affect their dental management. Med Patol Cir Bucal (2014) 19(5):e467–72. doi: 10.4317/medoral.19566

54. Pani SC, Mubaraki SA, Ahmed YT, AlTurki RY, Almahfouz SF. Parental perceptions of the oral health-related quality of life of autistic children in Saudi Arabia. Spec Care Dentist (2013) 33(1):8–12. doi: 10.1111/j.1754-4505.2012.00294.x

55. Du RY, Yiu CKY, King NM. Health- and oral health-related quality of life among preschool children with autism spectrum disorders. Eur Arch Paediatr Dentist (2019). doi: 10.1007/s40368-019-00500-1

56. Jain M, Kaira LS, Sikka G, Singh S, Gupta A, Sharma R, et al. How do age and tooth loss affect oral health impacts and quality of life? A study comparing two state samples of gujarat and rajasthan. J Dentist (Tehran Iran). (2012) 9(2):135–44. doi: 10.1046/j.1365-2486.2003.00577.x

57. Kolawole KA, Folayan MO, Agbaje HO, Oyedele TA, Onyejaka NK, Oziegbe EO. Oral habits and malocclusion in children resident in Ile-Ife Nigeria. Eur Arch Paediatr Dentist (2019) 20(3):257–65. doi: 10.1007/s40368-018-0391-3



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Qiao, Shi, Wang, Wang and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Oral Health Status of Chinese Children With Autism Spectrum Disorders

      

        		

          Objectives

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Participants

          



          		

            Questionnaire

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        



        		

          Discussion

        

          		

            Oral Problems Experienced by Children With and Without ASD

          



          		

            Oral Health Behaviors and Dental History of Children With ASD and TD

          



          		

            Impact of Oral Problems on Quality of Life for Children With ASD

          



          		

            Limitations

          



        



        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Acknowledgments

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-11-00398-g001.jpg
Potentaly

renne e m——— N O ————
S i I | L >

et s = Py
st e e

s e T =y o of i . o iy v eSS 005
1\ s i e o s e y






OEBPS/Images/table2.jpg
Characteristics

Ol sympioms
Haiosis"

Food impacton’

Oral esons’

Dol caries'

Oral pais’

Bloadig gums’
None

Oal natits

Mouth broatring
Na¥Penci bitng
Orooing’

Brudsm’
FingerNpple sucking”
Tongue thsting”

Up bitng’

Untatra chewing
None

450, autsm spactm dsorr; TO, typal coveopmen."Catasated using th chisauere tost. “Dfrences sgnicant ot p < 0.05; “Dilronces sgnicantat p < 001

St e 5 < 8004,

ASD group (n=144)

1307136
104131
85136
70140
57119
7136
1o

aanas
54
25148
20144
22144
194
14nas
1144
184

9556%

250%
5640%
a7.%0%
aton
o085

2a06%
s1.25%
17:36%
1667%
1528%
1319%
072%
764%
1250%

151222
1537219
o224

1367240

13219

a2
27228
si228
2228
10228
10228
141228

7O group (n=228)

60875
0.47%
.41%
5625%
2026%
0015%
591%

1667%
20615%
065%
237%
1000%
83%%
430%
614%
ar.72%

palve.

<0001
<005
<005
o
014
o018
<005
057
<0001

‘Doronces






OEBPS/Images/table4.jpg
Characteristics No of items Al participants 711 years old participants

Mean score (= SD) palue Mean score (= S0) palue
ASD group (n=144)  TD group (n=226) ASD group (1=67) D group (n=129)
Modod P-CPQ" 27 411251802 210521213 4191+ 1200 2106 141
Oral symptoms' s 8122212 6042273 9132370 6312282
Functona intaton 5 9661283 5002301 0251400 425127
Emotonal wet-bong 8 11062358 4822507 1057668 am2s48
Socal viel-beng’ 5 5421405 2682281 6392448 266269
s’ 4 6472380 2502265 6772308 238246

450, autsm spectrm dsorr; T ypcl dolopment; S, stancar dovation;P-GPO, Paontal- Carogver Prcepton Questonnase; 5, Fay gt Sca. Calcuted usng
et “"Oifrences sloniioant ot p < R.001.





OEBPS/Images/table3.jpg
Characteristics

Oral hygne practices

Recont dental sxporience

Typo of brushing?
‘Autoromous
Assited
Eon

Brushing frequency’
Never
‘Sometimes.

Once aday
Tuico a day
T timos or more

Uso offouride toothpaste’
Yes
No.

Recent requency to 560 a dentist
Oncein 1 montn
Once in months
Once in monhs
Oncein 1 yoar or more
Never

The previous dental expericnce’
Very pleasant
Pleasant
Nomal
Unpasant
Vory unplasant

Reason for the cental vist
Rouino examination’
Donta caros’
Bloading gus'
Sugial veatment’
Otner reason’

2wz
wa
ea1az

e
16144
sataa
s7144
onas

547100
55/100

11135
12135
16185
26135,
7035,

5110
2110
2110
a1mo
16110

18108
327108
4108
16108
21108

1620%
3380%
i6as%

903%
1%
028%
3058%
000%

s0545%
5046%

B15%
880%
11.76%
1926%
s185%

455%
2182%
2182%
arar%
16.55%

1667%
2063%
370%
1481%
19.44%

T group (n=228)

n %
166221 71%
11221 498%
aorz21 217%
1128 oaas
11228 044%
857228 a728%
1597228 096%
2228 088%
oarrz7 sa.11%
a7 659%
2220 1256%
20228 B7%
7228 21.08%
677228 3004%
61228 27.35%
78169 615%
567169 3.14%
191169 2%
11169 651%
5169 206%
a6 1898%
o216 3102%
216 1.85%
216 1667%
216 1991%

palue

<0001

<0001

03

0004

<0001

45D, autsm spectm dsorr; TO, typal devsopment. *Coloato usingch-squar fest; “Catouatd using Mane Ahiney U e, “Difronces sgfcartal p < 0.05; “Dfrences

S e

s e St (001





OEBPS/Images/fpsyt.2020.00398_cover.jpg
, frontiers
in Psychiatry

Oral Health Status of Chinese
Children With Autism Spectrum
Disorders





OEBPS/Images/logo.jpg
, frontiers
in Psychiatry





OEBPS/Images/table1.jpg
Characteristics

Patient's age (vs)'
36
711
12-16

Patient's gender*
Male
Female.

Parent’s education level, n (%)
Postgraduate
‘CollegelUniversity
Junior college
High school
Midde school
Elementary school

Famiy annwal income, n (%)
Upper
Upper middie
Lower middie.

Upper lower
Lower

ASD group
(n=144)

" %
53 3655%
67 4658%
24 1667%
121 8403%
28 1597%
14 o2
58 4028%
a7 2569%
26 1806%
8 ss6%

1 06e%
10 694%
29 2014%
48 3333%
% 2500%
21 1458%

0 group
(n=228)
"%
76 3333%
123 53.95%
29 1272%
121 53.07%
107 a6.92%

pvalue

066

<0001°

ASD, autsm spectrum dsorder; TD, typical development; ‘Calculted contnuousy using
“Diferences significant at p < 0.001.

e Ldeat: TCakudaledt usihoy ohacuare lest.





OEBPS/Images/table5.jpg
Modified P- Unstandardized  Standardized  t  Sig.

cPa coeficionts cofficient
Model
B st B
error

(constant) 126 7797 4633 000
Gendor 7001 3e7t 143 1763 080
Age 1407 443 259 3177 o2
Educaton level 1103 1507 067 732 465
Arulincome 1842 1450 116 1263 200

ASD, autism spectrum isorder; P-CPO, Parental-Caregiver Porcoption Questonnare.
~Oifersnces sionificant at p < 0.01.





