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Abstract

According to HWO 2013 data, the prevalence of autism was 160:1 (WHO, 2013), and currently this proportion has changed 
significantly at the expense of increasing the number of patients and ratio is 59:1. Due to the increase in the number of autisms, 
dental services have also moved forward. Therefore, the reductive factors for preventing the development of caries and periodontal 
diseases should be determined. 322 patients were examined, age ranged from 3-18 years. 249 male and 73 female were included in 
the study. The research tool for the analytical component of the study was a questionnaire with 46 questions. Research has shown 
that to prevent caries and periodontal disease, children with ASD should have preventive visits to dental clinics every 6 months, 
which can be funded mainly by state insurance, which will have a positive effect on the timely diagnosis of diseases, reducing early 
extractions and avoiding jaws-system disorders.

Background
The health of teeth and gums is associated with several factors. In 
the European region, the burden of oral diseases and other chronic 
diseases can be significantly reduced by correctly and purposefully 
implemented preventive measures, in the implementation of these 
measures it is important to identify common risk factors. Well-
planned and implemented preventive interventions and policies 
are important for increasing quality life-years (QALYs). based on 
scientific studies, oral health indicators in patients with autism 
spectrum disorder and their correlation with social conditions of 
patients with ASD have not been evaluated. Correlation of these 
data with oral disease (caries-K02, gingivitis and periodontal 
diseases-K05) and correlation of obtained data with hygiene index. 
Accordingly, it is not known specifically which risk factors influence 
the oral health status of dental patients aged 3 to 18 years with 
ASD, namely the development of caries and periodontal diseases, 
and preventive measures for oral diseases in patients with autism 
spectrum disorder have not been developed.

Methods

Our research methodology provided for the study of the main 
group according to various factors (gender, age, etc.), therefore the 
number of respondents to be investigated was 322 patients. Age 
ranged from 3-18 years. Of the individuals included in the study, 
249 (77.3%) were male, and 73 (22.7%) were female.

Results

Caries was detected in 65% of the investigated contingent. The 
presence of concomitant diseases was found to be an important 
factor in tooth damage. 87.7% of the interviewed children with 
ASD who had co-morbidities had DMF, and 61.5% of those who did 
not. Taking medication was also found to be an important factor in 
the development of caries, in children with ASD, the average DMF 
index was 8.6 when taking medication, and 5.9 when not taking it. 
Also, factors which are important to develop caries are foods and 
oral care.
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Conclusions

Reduction factors were identified that would have a positive 
and/or negative effect on the oral health of the contingent included 
in our study. It was determined that the spread of oral diseases 
is facilitated by improper hygienic cleaning at home, the type of 
food products consumed, the presence of concomitant diseases, 
the effects of medications taken in the presence of concomitant 
diseases, and the presence of harmful habits.
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Introduction

The etiology of autism is multifaceted. There is no specific 
causative factor. Autism Spectrum Disorder (ASD) is a condition 
characterized by impaired social communication as well as restricted 
and repetitive behaviors. It is considered a neurodevelopmental 
disorder because it is associated with neurological changes that 
may begin prenatally or early postnatally, alter the typical pattern 
of child development, and produce chronic signs and symptoms 
that typically appear in early childhood and have potential long-
term consequences [1,2]. The oral health care of such patients can 
be difficult because they cannot analyze any kind of dental problem, 
in most cases they cannot convey to their parents/guardians what 
they are worried about, what kind of pain they have, etc. Autistic 
spectrum patients, as children with special needs, constitute a small 
percentage of the population and require unique management due 
to their behavioral characteristics [3,4]. According to literature 
data, dental diseases are frequent in patients with autism spectrum, 
in particular - caries, periodontal diseases and, depending on their 
behavior - self-injuries, both in the oral cavity and outside the 
mouth. The above-mentioned diseases have a negative impact on 
the life of both healthy children and children with autism spectrum 
disorder [5]. As mentioned above, dental problems in children with 
autism spectrum disorder are difficult to manage, which is reflected 
in their oral health status. Autistic individuals with higher rates of 
periodontal problems were found to have lower caries rates. A low 
caries prevalence was reported in a study by Kamen and Skier [6]. 
Low and Lindemann evaluated the primary dentition of patients 
with autism spectrum disorder, examining the DMF index (caries, 
extracted and impacted teeth). During the initial examination, 
the DMF index was quite high and was reduced based on follow-
up observations. which was caused by the inclusion of preventive 
measures and appropriate education of dentists. Autistic children 
have impaired tongue movement, so they prefer soft foods that 
they swallow without chewing. Gingival hypertrophy induced by 
medication was detected in children with ASD. Also, according to 
studies, it is established that in this population, a high amount of 
sugar was used. A comparison was made between patients with 
ASD and patients with typical development, and the proportion 
of sugar consumption was very high in patients with ASD, which 
certainly affects the oral status, plaque formation and caries 
development. The author explains the difference in percentage 
by the fact that sugar has a calming effect, so parents try to meet 
the child’s requests for sugary foods, especially when managing 
a certain situation becomes problematic [7]. Dental injuries are 

common in autistic spectrum patients, due to the patient’s bad 
habits, such as biting the nails, biting the lips and cheek mucosa, 
putting, and sucking foreign objects in the mouth, etc. [8].

Materials and Methods
The research tool for the analytical component of the study 

was a questionnaire with 46 questions, through which the 
biological and social factors causing caries were revealed. The said 
questionnaire was approved by the Bioethics Council, and it fully 
met the ethical aspects of the research. The used questionnaire 
included such biological and social factors as: age of recruited 
children; gender; nationality; demographic data; socio-economic 
situation; the presence of concomitant diseases; the need for 
medication; food ration and its diversity; Harmful habits, diagnosis 
time, sensory problems, peculiarities of behavior with the doctor, 
peculiarities of oral hygiene habits; type of toothpaste used and 
frequency of use; determining the type of toothbrush used, the 
average number of teeth affected by caries; the number of extracted 
and extracted teeth; Dental visits and treatment methods. Due to 
objective reasons, the respondents could not fill in the mentioned 
questionnaire directly, so the questionnaire was filled by the parent 
and/or guardian of the children/adults. Clinical examination 
of the oral cavity of patients with ASD was performed using a 
dental mirror and a probe to detect caries. Also, counting the 
missing and extracted teeth and calculating the DMF index. Visual 
examination of the gums and evaluation of the degree of gingivitis 
was also performed. The incidence of oral diseases has significantly 
increased in recent decades for all categories of people. To find 
out the characteristics of the group with ASD, we additionally 
interviewed children and adolescents with typical development 
with approximately the same characteristics as the main research 
group, whose number also amounted to 322 patients. This method 
allowed us to strictly distinguish the features of oral diseases of 
the respondents with ASD. Based on the purpose of the research, 
several centers involved in the habilitation program for children 
with autism spectrum disorder were selected in Tbilisi, where the 
examination of children with autism spectrum disorder and the 
survey of parents/guardians were carried out. Respondents aged 
3 to 18, both female and male, were selected. The sample size of 
the research group is at least 291 pediatric individuals with ASA 
across Tbilisi. n = N*X / (X+N–1), X = Zα/22*p*(1-p) / MOE2, where 
Zα/2 is the critical value of the normal distribution at α/2 (when 
the confidence level is 95%, α is 0.05 and the critical value is 1.96); 
MOE is the margin of error, p is the sample proportion, and N is the 
population size.

Results
According to the research methodology, 322 patients with ASD, 

322 typically developing individuals, 170 pediatric dentists and 
53 dental clinic managers were included in the study. 249 of the 
patients with ASA were male and 73 were female. The research 
contingent was divided into three age groups: respondents aged 3-6, 
7-12, 13-18. The age division was determined by the particularity 
of dentition, milky, mixed, and permanent dentition period. 45% 
of all examined patients of the main group were 3 to 6 years old, 
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44% were 7-12 years old, and 11% were 13 to 18 years old. 34% of 
respondents aged 3-6 years old, 36% aged 7-12 years old, and 30% 

aged 13-18 years old of the control group [Figure 1].

Figure 1

Caries was detected in 65% of the examined contingent, 
according to age groups it was distributed as follows: 3-6 years - 
43%, 7-12 years -67%, 13-18 years -64%. The DMF index of the 
control group was 3.1, and the prevalence of caries was detected 
in 33%. Using a questionnaire as a research tool, an in-depth 
interview of the respondents’ parents/guardians was conducted. 
As a result, information about co-morbidities of the recruited 
children was obtained. 11.8% (67 cases) of respondents in the full 
study group had various chronic diseases or conditions, including 
allergic reactions. The presence of concomitant diseases was found 
to be an important factor in tooth damage. Among the identified 
comorbidities, the types of diseases are different, however, in the 
presence of comorbidities in children with ASD, the average DMF was 
equal to 6.0, in the absence - 4.5. The same rate in the control group 
was 3.5 and 1.8. Which means that the presence of diseases in ASD 
patients is an additional contributing factor to increase the rate of 
tooth damage. 87.7% of the interviewed children with ASD who had 
co-morbidities had DMF, and 61.5% of those who did not. χ²=17.5 
and P=0.001, which means that there is a statistically significant 
relationship between comorbidity and tooth damage. P=0.001 
and Cramers=0.165, which means that there is a low but reliable 
positive correlation between comorbidity and dental disease. In the 
case of concomitant disease, the chance of tooth damage is 3.13, 
and in the absence of it is 0.7, OR=4.46. That is, the comorbidity risk 
factor is important. A two-sided confidence interval of 95% was 
determined by the Mantel-Haenszel test (OR=4.46; 95% CI 2.1-9.5); 
The influence of comorbidities in relation to the risk of developing 
oral cavity pathologies was evaluated by Mentel-Haenszel stratified 
analysis. According to the obtained data, the risk of developing oral 
pathologies is 4.4 times higher in subjects who have any chronic 
or concomitant diseases, compared to those who were practically 
healthy, without any chronic or concomitant diseases (OR MH=4.4; 

95% CI OR MH =2.0-9.5). Those who had co-morbidities needed 
to take medication. In children with ASD, the average DMF index 
was 8.6 when taking medication, and 5.9 when not taking it. For 
the control group receiving 5.3, not receiving 1.6. According to the 
obtained data, the risk of developing oral pathologies is 10.1 times 
higher in subjects who used any type of medication compared 
to those who were practically healthy and did not need to use 
medication (OR MH=10.1; 95% CI OR MH 5.5-18.4). 84.9% of the 
examined patients clearly performed routine home hygiene, which 
was manifested by brushing of their teeth, 36.2% of them brushed 
occasionally and once a day, and 27.6% brushed twice a day. 41.6% 
did sometimes by themselves, sometimes with the help of their 
parents, while 29.5% brushed by themselves, in 26.5% cases oral 
hygiene was done only with the help of their parents. 8.3% did 
not use a toothbrush, which was related to their sensory problem, 
and out of 91.7% who used a brush, 69.3% of them used a manual 
brush, 22.9% an electric one, 14% both. The frequency of tooth 
brushing takes one of the leading places in the formation of tooth 
damage. ASD children who brushed their teeth twice a day had an 
average of 3.8, those who brushed once a day - 4.3, and those who 
brushed occasionally 5.1. For the control group, respectively: 0.8-
1.7-4.1 points. As the analysis showed, in both cases, the frequency 
of scratching affects the DMF coefficient, although it is more 
noticeable in the control group, because in children with ASD, other 
factors besides scratching also act at the same time. According to 
the literature, dietary diversity is closely related to oral health, 
particularly caries and periodontal diseases. This correlation was 
also revealed in the results of our research. The effect caused by 
the food factor is very high. Those whose favorite foods were baked 
goods, sweets and chips caries prevalence was in 95.7% of those 
surveyed, and those who ate mostly fruits, vegetables, meat, and 
dairy products had 58.9 percent. χ²=49.5 and P=0.001, which 
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means that there is a statistical relationship between the type of 
food and tooth damage. P=0.001 and Cramers=0.392, which means 
that there is a medium strength positive correlation between food 
type and disease. In case of eating unhealthy food, the chance of 
tooth damage is 9.43, and in case of eating healthy food, it is 0.6, 
OR=15.3. That is, the food risk factor is important. A two-sided 
confidence interval of 95% was determined by the Mantel-Haenszel 
test (OR=15.3; 95% CI 6.0-39.1) (Table 1).

Table 1: Distribution of DMF index by age groups.

3-6 Years 4.5 Medium

7-12 Years 5.4 High

13-18 Years 5.5 High

Discussion
As a result of the research, we identified the factors affecting 

the health of the oral cavity and the status of the oral cavity, under 
the influence of which the risk of spreading caries and periodontal 
diseases was increased. Reduction factors were identified that 
would have a positive and/or negative effect on the oral health of the 
contingent included in our study. It was determined that the spread 
of oral diseases is facilitated by improper hygienic cleaning at home, 
the type of food products consumed, the presence of concomitant 
diseases, the effects of medications taken in the presence of 
concomitant diseases, and the presence of harmful habits. Also, 
because dental treatment is considered one of the most expensive 
treatments in the world, the socioeconomic status of patients with 
ASD affects oral health, as patients with low social status, along 
with other factors, do not receive proper dental treatment, which 
reflects Oral health, and not just oral health, generally affects the 
general state of human health, which consequently affects the 
public health burden.

Conclusions
The analysis of the results of the study allows us to make 

important conclusions regarding the prevalence of periodontal 
diseases and caries in patients with autism spectrum disorders, as 
well as the reception of dental services:

a)	 Due to the influence of various factors (nutrition, 
hygiene, concomitant diseases, etc.), the prevalence of caries in 
patients with ASD is twice as high as in the case of the control 
group. Along with the number, the rate of intensity of caries 
significantly prevails (5.1) and becomes severe in patients with 
ASD, which often ends with extraction instead of treatment.

b)	 Dental services are one of the most expensive procedures 
compared to other medical services. Consequently, oral health 
status in ASD patients with low social status was worse than in 
families with moderate and especially high social status.

c)	 Patients with ASD are often restricted to eating a 
homogeneous diet, which is often limited to sweet, baked, and 
porous foods, which on the one hand leads to a lack of minerals 
and vitamins, on the other hand reduces the mechanical 
gingival process and on the other hand promotes the spread of 

abnormal bacteria in the mouth. Consequently, unhealthy food 
risk factor is high in relation to healthy eating.

d)	 In patients with ASD, less oral and often inadequate 
attention is paid to the oral cavity. This is manifested in the 
practice of brushing teeth rarely, or not at all, in the ignorance 
of the mouth at least rinsing with water, and so on. Which is why 
low oral hygiene was established as a high-risk factor (OR=9.9, 
CI=4.5-21.9).

e)	 Healthy food (fruits, vegetables) (OR=15.3,95% CI=3.9-
22.6) and good oral hygiene in children and adults aged 3 to 
18 living in Tbilisi OR=9.9,95% CI=3.1-12.4) are reducing 
factors, have a positive effect on oral health and help prevent 
the development of periodontal and carious processes.

f)	 Patients with ASD often have a variety of concomitant 
pathological diseases, some of them directly (causes weakening 
of the teeth and gums, etc.), and some indirectly (causes a 
decrease in saliva secretion, deterioration of saliva quality, etc.) 
affect the formation of caries, which included the presence of 
concomitant disease in the group of significant risk factors 
(OR=4.4, CI=2.09-9.5).

g)	 The presence of comorbidities and other needs often 
requires the use of high-frequency medications. Most of them 
directly and often indirectly adversely affect the oral cavity and 
lead to the development of periodontal and carious processes. 
Accordingly, the impact of medications on oral health is a 
negative risk factor (OR=10.1, CI=5.5-18.4).
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