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Abstract 
Objective: Unmet Dental needs and behavior of children with Autism Spectrum Disorder in Uttar Pradesh, India. 
Materials and Method: 81 children with ASD attending special children school in Noida were included.  WHO 
criteria (2013) was utilized to assess def, DMF, Dental Trauma. Oral hygiene was assessed with Plaque index 
and its modification for primary dentition. The expressed behavior of the child was noted using Frankl’s 
behavior rating scale. Data obtained was subjected to statistical analysis. Results: Our study assessed the 
Dental treatment needs that were unmet based on the observed oral health status and behavior expressed by 
children towards dental check-up. Majority (69%) of the children required prompt dental treatment, 8% 
required immediate care. Only 39.74% of children were Caries free; children had fair oral hygiene as the mean 
plaque index (PI) was 1.74.  Conclusions: Autistic Children under the sample had significantly more caries, fair 
oral hygiene and urgent treatment needs. The study highlights the prompt need of establishing measures for 
efficient oral hygiene practices. Such efforts will the disease the burden of comorbidly occurring oral diseases. 
Keywords: Autism, Dental caries, Oral hygiene, behavior, Dental Treatment needs. 
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Introduction 
 

Autism Spectrum Disorder also referred as 
Autism was described first by Leo Kanner, a 
Child Psychologist in the year 1943. It is a 
lifelong and severe neurodevelopmental 
disorder categorized by qualitative 
impairments in social interaction, 
communication ability, with stereotyped and 
repetitive patterns of behavior. [1] Peculiarities 
that aid in diagnosis are through medical, 
psychological and neurological examination 
with the fact that it starts very early in life 
(before the age of 3 years).[2] Manifestations of 

autism can be observed in the first year of life, 
but only 20% of the parents detect and report 
abnormal psychomotor development of their 
child. [3,4] The data on prevalence reported by 
Centre for disease control and prevention (US) 
is 5.7 per 1000 in National Health Interview 
Survey and 5.5 per 1000 in National Survey of 
Children’s health. [5]  Studies across the world 
reported a calculated prevalence as follows: 
Australia 6.25 in 1000, Canada 1 in 154, China: 
1.1 in 1000, Denmark nearly 9 in 1000, Finland: 
1 in 833, Iceland: 1 in 769, India 1 in 250, 
Japan: nearly 3 in 1000, Mexico: 2 to 6 per 
1000, Philippines: 500,000 total children, 
Sweden: 1 in 188, US: 1 in 110.[6,7] There exist
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 gender predilection where males are being 
affected more than females in the ratio of 4:1. [8] 
Although the prevalence of autism is rising 
globally, there is great disparity in published 
data regarding its prevalence in India. Recent 
researches put emphasis on the environmental 
factor and consider them to be as important as 
the genetic factors which was the only 
hypothesized etiology so far.[9] Studies report 
[10,11] no exclusive oral manifestation in children 
with autism, however their oral cavity presents 
some particular characteristics due to the 
behavioral issues, limited communication , 
personal negligence, self-injurious habits, eating 
preferences, effects of medication, resistance to 
oral hygiene practices, and hyposensitivity to 
pain. It has been observed that children prefer 
sweet, soft and sticky food and therefore have 
more susceptibility to dental caries.[9] Limitation 
in performing effective tooth brushing and oral 
hygiene measures due to weak oral musculature 
complicates the situation and predisposes these 
children to dental caries and poor oral health 
status.[12,13] With no published study about the 
oral health status of children with autism in 
sample population , this study was planned and 
conducted to assess the unmet Dental needs 
based on evaluating the oral health and 
behavioral attitudes of children with autism 
spectrum disorder. This information would 
enable pediatric dentists to plan and provide 
prompt preventive and appropriate therapeutic 
approaches for such children. 

 

Materials and Methods 
 

This cross-sectional study was planned in 
Department of Pediatrics and Preventive 
Dentistry, I.T.S Dental College, Greater Noida 
and conducted in randomly selected three 
special schools of Uttar Pradesh. Schools were 
exclusively catering to children having Autism 
for seeking education and behavioral therapy. 
An ethical clearance was obtained from an 
independent ethical committee of ITS Dental 
College, Greater Noida (ITSDCGN/2018/001) 
and Permission was obtained from the 
Principals of selected schools. SAMPLE 
SELECTION: Children in the age group 2–17 
years with a confirmatory diagnosis of autism in 
the school records were enrolled. A total of 81 
children participated in the study, of which 
examination of 78 children could be performed. 

There were 67 boys and 14 girls. Training and 
calibration of investigators was done in 
Department of Pediatrics and Preventive 
Dentistry, ITS Dental College, Greater Noida. 
Agreement for the examination amongst 
investigators was found to be good (Kappa 
values > 0.70). 
 

Inclusion Criteria  
1. Autistic children present on the day of 

examination were included in the study. 
2. With parent’s consent and assent obtained 

from children/Individual. 
 

Exclusion Criteria  
1. Those who were not willing to participate or 

unwell were excluded. 
2. Children with the effects of long-term 

medications. 
 

Dental Examination The oral examination was 
conducted by trained pediatric dentist by seating 
them on the school chair under daylight. 
Protective cross infection control measures such 
as disposable gloves and masks, sterile mouth 
mirror and CPITN probe was used for checkup. 
Help of teachers/caregiver were utilized for 
communication with the children. During 
examination, the ‘Tell-show-feel and do’ 
technique was employed.[11] 
For Oral Health assessment, WHO Oral Health 
Assessment Form (2013), modified version of 
original 1997 was used.[14] Information collected 
through this form included general information 
pertaining to participant’s name, date of birth, 
age, and gender. 
 

Clinical assessment included  
1. Recording of dentition status for caries (the 

deft/DMFT index), Dental trauma. 
2. Plaque Index (Silness and Loe 1964) was 

recorded on six indexed teeth. [15] 
3. Frankel behavior Rating Scale was assessed 

towards dental check-up. [16] 
4. Intervention urgency / treatment needs were 

also mentioned according to the type of 
treatment required for an individual. 

After the examination, children in need of dental 
treatment were referred to the Hospital. A copy 
summarizing the child’s oral health and advised 
treatment was given to the 
Parents/Caregivers/Teacher. 
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Data Analysis 
Data was entered into Microsoft Excel 
spreadsheet and then checked for any missing 
entries. It was analyzed using Statistical 
Package for Social Sciences (SPSS) version 21. 
Categorical variables were summarized as 
absolute & relative frequencies and continuous 
variables were summarized as mean and 
standard deviation. Normality of the continuous 
variables was checked by Shapiro Wilk test. 
Thus, inferential statistics were performed using 
parametric tests of significance. The level of 
statistical significance was set at 0.05. 
 

Results 
 

The sample comprised 67 boys (82.7%) and 14 
girls (17.3%) diagnosed with Autism spectrum 
disorder with the mean age of 13.4 yrs. Our 
sample was distributed among gender in the 
ratio of 6.2:1. Investigators were able to 
examine oral cavity of 78 children as 3 children 
were noncompliant. 
 

Dental Caries among the children with Autism 
Spectrum Disorder 
Table 1 shows mean deft/DMFT across different 
age group, which describes that females in the 
age group (0-5yrs) had higher def of 1.66 than 
males (0.2). The mean caries (deft & DMFT) 
accounts to be 1.72.  
 

Table 1: Mean and Frequency of def/DMF across gender and age 
group. 

The deft distribution across age group was 
statistically significant (p =0.001) (Table 1) & 
DMFT distribution was also statistically 
significant (p = 0.020) across age depicting 
caries experience of children increased as the 
age progress both in primary & permanent 
dentition. (Table 1). 
 Dental Trauma among children: Trauma to 
dentition was noted as per to WHO criteria i.e, 
Number of teeth affected with traumatic injury 
to dentition. 2 males and 2 females (6.15%) had 
traumatic experience affecting their permanent 

dentition (Table 2). The cases of trauma 
observed was independent of age-distribution of 
the children included in the study (p= 0.935).  
 

Table 2: Children experiencing trauma in the 
sample studied. 
 Autistic Children (N = 78) 

Age 
(in 
years) 

Total No teeth 
affected 

1 teeth 
affected 

2 teeth 
affected 

0- 5 8 8 0 0 

6 – 8 10 10 0 0 

9 – 11 17 16 1 0 

12 and 
above 

43 40 2 1 

(WHO form 2013 accounts the number of teeth 
affected with trauma irrespective of the extent of 
trauma to individual teeth) 
 

Oral hygiene assessment (By Plaque Index) 
A relatively simpler technique of assessing oral 
hygiene is evaluating Dental Plaque. Plaque 
index (Silness and Loe 1964) was assessed on 
the six indexed teeth & their modification. No 
teeth were substituted.  The mean Plaque score 
in autistic children was 1.76. Estimated Plaque 
score was significantly associated across age-
groups formulated for the study (p = 0.001). 
Boys under the age group 12 & above had 
poorer plaque score as compared to the peer 
girls.  
 

Table 3: Plaque score in children ( N=78) 
Age(in 
years) 

Total Good Fair Poor 

0 – 5 8 0 6 (75%) 2 (25%) 
6 – 8 10 1 (10%) 8 (80%) 1 (10%) 

9 – 11 17 0 6 (36%) 11 (64%) 

12 and 
above 

43 0 11 (26%) 32 (74%) 

Behaviour exhibited by children for Dental 
Check-up. The behaviour towards the Dental 
Examination was noted with Frankel’s 
Behaviour Rating scale. However, the expressed 
behaviour is independent of the age distribution 
(p =0.698). 

Age category Mean def Mean DMF 

Years Total Male Female 
Freque
ncy 

Mal
e 

Female 
Frequenc
y 

0 to 5 
8 

0.2 1.66 
2 
(25%) 0 0 

0 

6 to 8 
10 

0.43 1 
6 
(60%) 0 0 

0 

9 to 
11 

17 
0.61 0.5 

10 
(59%) 0.5 0 

9 (53%) 

12 & 
above 

43 0.03 0 
0 
(0%) 

0.6
3 

0.4 
26 
(60%) 
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Figure 1: Frankl’s behavior rating noted for 
dental examination. 

 
Majority (34.5%) of the children expressed 
Definitely Negative behavior towards dental 
checkup (Figure 1). 
Treatment Needs of the children under study 69 
% of the children required prompt treatment 
such as Prophylaxis, Restoration. 22 % of the 
participants required Preventive Treatment. 
Only 1% of the children in the study showed no 
treatment was required as described in the chart 
below. 
 

Figure 2: Treatment needs of the children 
examined in the sample. 

 
 

Discussion 
 

Our study assessed the Dental treatment needs 
that were unmet based on the observed oral 
health status and behavior expressed by children 
towards dental check-up. Children aged 2 to 17 
years were included in the study seeking 
therapies and education in a special school 
exclusively dealing with children with ASD in 
Noida. A relatively easy and simple method to 
assess child’s behavior was noted at the time of 
dental check-up by means of the Frankel’s 

behavior rating scale. As experienced in the 
present study 53 out of the 78 children required 
prompt treatment (Fig 4). Heterogenous 
responses to varied expression by children 
renders the management therapy ineffective 
which yielded positive outcome in another child. 
Also, scarcity of literature has addressed 
behavior and procedural modification with 
regard to dental treatment for such children. The 
requirement of immediate/ emergency treatment 
though less (1%) may become a challenging 
task to the clinician to manage. In this study, 
39.74% of autistic children were found to be 
free of any cavitated lesion. Mean def/DMF of 
1.74 implies that children having autism had 
higher caries may be due to their behavioral 
issues and reluctance to independent brushing. 
The examination performed was not 
supplemented by radiograph to describe the 
extent of carious involvement. The incidence of 
caries was observed more in Late mixed 
dentition. The finding of increased prevalence of 
caries in this age group may be attributed to the 
number of permanent teeth present lately 
erupted. Preventive oral health programs 
targeted at this specific age group may benefit 
the child as it enhances maturation of all the 
newly erupted teeth. Higher caries rate in 
primary dentition was found in the study 
conducted by Lowe and Lindemann.[17]  Similar 
results were found in 124 Thai children where 
more than half of them presented with poor oral 
hygiene & caries ultimately increasing the 
treatment urgency.[18]  Desai et al. also reported 
that incidence of  dental caries were higher in 
autistic children.[19]  On the contrary , Shapira et 
al. has discussed lower caries rate and severe 
periodontal problems in her sample of autistic 
children [20]. Around 6.15% autistic children 
suffered trauma to the permanent dentition and 
none of the primary teeth was affected in this 
sample. Most of the children suffered Ellis class 
I/II fracture in the maxillary anterior region. The 
occurrence of trauma was not related to the age 
distribution categorized in the present study 
stating that the results are of no significance 
statistically (p>0.05). Trauma was noted in 25.7 
% of the participants in a study conducted by 
Al-Sehaibany FS as compared to the controls. 
[21]  However, many studies have not found 
higher level of dental trauma in children with 
ASD than in children without ASD. [22-24] The
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 low percentage of trauma experienced in this 
study might be due to the small sample size and 
the parent/special educator care provided to 
them at home and at school. Oral hygiene 
assessed by plaque score reported to be fair, 
with a mean score of 1.76. Statistically 
significant result (p = 0.001) were observed 
between age groups & plaque status of children. 
The presence of more plaque in children can be 
attributed to habit of chewing the brush instead 
of act of brushing, not able to spit while 
brushing, unable to rinse the oral cavity after 
meals, also the lack of interest in effective oral 
hygiene practices amongst parents in order to 
overcome other challenges. Usually 
Parent/Guardian helps the child while brushing 
as a very few children are able to brush 
independently without supervision. This is more 
frequently seen in younger age groups. The help 
from the family member during hygiene 
practices becomes a challenge in adolescent and 
elder children as their muscular strength 
increases with ages and they turn more 
reluctance to unwanted actions as in brushing 
which severely impacts their oral health. [25] 
Thus, intervening to teach home dental care 
become utmost important as the child grows to 
improves their overall quality of life. Gender 
variation amongst various behavior pattern was 
exhibited by the children under study. However, 
the expressed behavior was found to be 
independent of the age distribution (P > 0.05) 
explaining the fact that behavior is related to the 
level of brain functioning of the child that 
depends on the severity of autism and not 
merely age. Similar result was noted in study 
conducted in Indian sample of 106 autistic 
children [26]. A recently conducted meta-analysis 
on eight case-control studies also discussed the 
high caries prevalence, lower salivary pH and 
poor oral hygiene [27]. It was reported that great 
effort is required to provide oral care for 
children with autism as compared to their 
healthy adults. Thus, this special need group 
good dental care at the earliest. The present 
study is the first amongst the population. 
Overall, India accounts very few studies on oral 
hygiene needs for ASD children. Our study 
support & promote further researches on larger 
sample that would eventually prepare a pediatric 
dentist to manage the patient encountered in 
their practice. Further, we emphasize on the 

need of collaborating with the specialized 
therapy centre/special schools to start Parent/ 
teacher training and guidance program for 
earliest intervention in children with autism. 
 

Conclusion 
 

One of the disabilities affecting the world 
population at an alarming rate is autism.  A 
Child dealing with autism faces enormous 
challenges to maintain oral health due to their 
limited ability to understand, communicate and 
participate in social interactions. India lacks 
conclusive studies in the field of Autism. The 
complexity of the behavior exhibited itself 
makes the research clinically cumbersome. This 
study highlights the frequent treatment needs 
due to fair oral hygiene, high caries experience 
and negative behavior. The results were more 
prominently observed permanent dentition as 
compared to primary dentition. 
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