
EuropEan Journal of paEdiatric dEntistry vol. 20/3-2019 237

Caries experience, oral 
disorders, oral hygiene 
practices and socio-
demographic characteristics 
of autistic children

Introduction

Autism—which is at the third place after mental 
retardation and cerebral palsy among the most common 
developmental disorders—is defined by communication 
difficulties, repetitive behaviours, impaired functions of 
management, delay or complete lack of attention and 
linguistic development, speech disorders and anxiety 
[Barbaresi et al., 2006; Dangulavanich et al., 2017]. This 
disorder is also characterised by learning and behavioural 
problems [Sinzig et al., 2009].  Autism influences many parts 
of the brain especially including the region responsible for 
the improvement of communication abilities. Aetiological 
factors causing autism had been reported as post-
encephalitic infection, autoimmune factors, genetic and 
vitamin D defiency [Muhle et al., 2004].  It is assumed that 
there is no relationship between having autistic children 
and the income, education and lifestyle of the family 
[Muhle et al., 2004].  It was also reported that autism is 
seen four times more in males than females [Fombonne et 
al., 2009]. The common oral and psychological problems 
associated with autistic children included bruxism, lip biting, 
aggressive behaviour, scratching and biting [Christopher et 
al., 2002; Medina et al., 2003]. The orthodontic disorders 
in autistic children also included anterior open bite, dental 
crowding, Class II molar relationship and tongue thrusting 
[Luppanapomplarp et al., 2010].

Providing autistic children with oral and dental treatment is 
often difficult for the dentists in that these children may take 
medications, have special diets and lack of communication 
[Newacheck et al., 2000; Lewis et al., 2005; Lu et al., 2013; 
Capp et al., 2010].  Autistic children prefer sweetened 
food and tend to keep it inside their mouths due to poor 
tongue coordination [Jaber et al., 2011]. Gingivitis and caries 
are predicted to be higher in autistic children due to the 
conditions described above and their unsuitable brushing 
habits. Given the literature regarding the dental health of 
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Aim The aim of the present study was to comparatively evaluate 
the oral health status and influential factors, brushing, developmental 
and orthodontic disorders, bruxism, drug intake, sweet eating habits, 
sociodemographic factors and lifestyles of autistic and healthy 
children. Participants in this study were greater in number compared 
to the previous studies investigating the same phenomenon. 
Furthermore, it was a more comprehensive study than other studies in 
the literature in terms of number of variables included. 

Methods The study was carried out with a total of 407 
participants, 285 autistic (test group) and 122 healthy children (control 
group). The ages ranged from 5 to 16. A total of 407 children were 
examined. DMFT, dmft, plaque index, dental trauma, oral symptoms, 
developmental and orthodontic disorders of these children were 
recorded. Participants were also asked to fill a two-part questionnaire. 
The first part included questions related to the child’s and parents’ 
demographics such as the child’s age, gender, number of siblings, the 
mother’s and father’s age, education, occupation and income. The 
second part included questions related to systemic diseases, drug 
intake, the dental history of children and their parents, brushing and 
nutrition habits.

Results The results from the inferential statistics showed that 
both DMFT and dmft indices values of the autistic children were lower 
than those of the healthy children. Caries prevalence of the autistic 
children was lower compared to the control group. There was also 
no difference in the plaque index values between the two groups. 
Drooling of saliva of the autistic children was higher than that of the 
healthy children. The results showed statistically significant differences 
between the two groups regarding bruxism, deep-palate and tongue 
thrusting, though no statistically significant differences were found 
between the two groups regarding open bite. However, significant 
differences were observed in terms of dental crowding between the 
two groups in that the healthy children had more dental crowding 
than the autistic children. 

Conclusion One of the main findings of the study was observed 
in relation to caries prevalence in that autistics had lower caries 
prevalence values than controls. Another main finding was that no 
statistically significant differences were found in terms of plaque index 
values when the groups were compared. When the findings related to 
deep palate, open bite and dental crowding were examined, it was 
seen that deep palate was higher but dental crowding was lower in 
the autistic children. However, in this study there were no statistically 
significant differences between the two groups in terms of open bite. 

Abstract KEYWORD Autism, Caries experience, Oral disorder, Oral 
hygiene practice
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autistic children, though not sufficient in number, there 
is some evidence for the oral health status of the autistic 
children. However, the results from these studies provided 
some contrasting pieces of evidence about the caries 
incidences and periodontal disease when autistic and healthy 
children were compared. For example, a few researchers 
reported no significant differences in the prevalence of caries 
degree, oral hygiene and gingivitis [Backman and Pilebro, 
1999; Fahlvik and Herrstrom, 2001; Desai et al., 2001]. 
Some other researchers, on the other hand, reported lower 
incidences of dental caries [Loo et al., 2008; Kedzierawski 
and Auinger, 2008; Namal et al., 2008], but a higher rate 
of periodontal diseases for the autistic children [Vajawat 
and Deepika, 2012]. Therefore, it is seen that the literature 
provided inconclusive answers concerning whether autism 
is a risk factor for oral, gingival and dental health status of 
children. Thus, this study aimed to investigate brushing, oral 
symptoms, dental trauma, developmental and orthodontic 
disorders, bruxism, drug administration, sweet eating 
habits, sociodemographic factors and lifestyles of autistic 
children that would be included greater in number for the 
purposes of the current attempt compared to the previous 
studies conducted with the same group of participants.

Materials and methods

The study was carried out with a total of 407 children, that 
is 285 autistic and 122 healthy children were included, and 
their ages ranged from 5 to 16 years. All of the participants 
were examined and were given questionnaires, which 
were answered by the help of the parents of the children 
participating in this study. However, from the autistic group, 
187 questionnaires were returned.

Study population
Autistic children attending schools composed the 

test group (A) and healthy children (H) of similar ages 
and sociodemographic characteristics composed the 
control group. The age-matched controls, with similar 
socioeconomic status, were selected from regular schools. 
Test and control groups were separated into two categories 
based on the kind of dentition present as mixed dentition 
(5–11 years) and permanent dentition (12–16 years). This 
categorisation was performed to effectively examine the 
caries indices of the children.

Oral examination 
Children were accompanied by their parents and all 

examinations were carried out in the classrooms by one 
paedodontist using a dental mirror and explorer. DMFT 
[decayed extracted filled permanent tooth], dmft [decayed 
missed filled primary tooth], plaque index [Silness and Loe, 
1964], dental trauma, oral symptoms, developmental and 
orthodontic disorders were examined. Exfoliated teeth 
in the primary dentition were not included in the index.  
Plaque Index was evaluated via Sillness & Loe Index [Silness 
and Loe, 1964].

Questionnaires
The questionnaires consisted of two parts. The first 

part was related to the child’s and parents’ demographics 
including child’s age, gender, number of siblings, the 
mother’s and father’s age, education, occupation and 

income. The second part was related to systemic diseases, 
drug intake, the dental history of children and their parents, 
brushing and nutrition. 

Ethical approval for this study was obtained from the 
Institutional Ethical Committee of the Unıversity Izmir 
Demokrasi (Turkey) (Decision number:2019/05-02) and the 
Ministry of Health Provincial Health Directorate, Education 
Dental Hospital Chief. 

Statistical methods
The data were evaluated by a researcher blinded about 

the groups. The data were summarised and described using 
frequencies and percentages for categorical variables and 
means for the interval scaled variables. When the outcome 
variables were categorical, chi-squared test were used 
to examine differences between the groups for statistical 
significance. Data were analysed using SPSS 18 (SPSS Inc, 
Chicago, USA) and the alpha level was set at p < 0.05.

Results

Results related to demographics
of the study participants, 78.3% were boys and 21.7% 

were girls. The number of boys were four times higher than 
the number of girls in the autistic group; 78.2% of the 
autistic children in the study were in the age range 12–16 
years. The mean age of the autistic children and the healthy 
children and boy to girl ratio were similar. 

In group A, 42.4% of the mothers and 45.5% of the 
fathers were aged between 40 and 49 years old; 47.2% 
of the mothers and 30.2% of the fathers of these autistic 
children had a primary school degree, while 17.0% of 
the mothers and 27.4% of the fathers reported to have a 
university diploma. Regarding the number of siblings of the 
autistics children, 18.9% of them had no sibling, 6.6% had 
1 sibling, 17% had 2 siblings, 57.5% had 3 or more siblings 
(Table 1). 

The variable of family income level in the questionnaire 
included three categories: low income (0–200 €, of monthly 
income), moderate income (201–600 €, of monthly 
income) and high income (more than 600 €, of monthly 
income). Family income levels of the autistic children were 
of moderate income families for 44.3%, of low income for 
41.5% and the remaining 14.2% of high income families. 
Details of occupational demographics show that 77.4% of 
the mothers were housewives, and 24.5% of the fathers 
had irregular jobs. The results regarding the socioeconomic 
status of the children are shown in Table 1.

Results related to health issues
in group A, 86.8% of the children were assisted by 

their mothers, 6.6% by the family elders, 4.7% by the 
school nurses and 1.9% by the caregivers. Of the autistic 
children, 26.4% had systemic diseases, 16.0% of group A 
had epilepsy, 1.9% had hypothyroidism, 0.9% had allergy, 
0.9% had heart disease and 84.9% had lack of attention. It 
was seen that 72.6% of autistics used medications, 27.4% 
of them took only risperidone and 0.9% took risperidone 
(Risperdal, Johnson & Johnson), sodium valproate (Depakin, 
Sanofi Aventis) and centraline hydrochloride (Lustral, Pfizer) 
or fluoxetine HCL (Prozac, Eli Lilly), 3.8% took aripiprazole 
(Abilify, Abdi Ibrahim). 

A chi-square test for independence was used to see if 
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autistics are more likely to self-injury behaviours than healthy 
children, and the results showed a significant difference in 
the proportion of self-injury behaviours identified in group 
A (35.8%) as compared with the value of 4.9% identified in 
group H, χ2 (1, n=407= 0.000), p<0.05.

A chi-square test for independence was used to see 
if autistics are more likely to be hyperactive than healthy 
children, and the results showed a significant difference in 
the proportion of hyperactive behaviours identified in group 

A (59.4%) as compared with the value of 15.7% identified 
in group H, χ2 (1, n=407= 0.000), p<0.05.

Results related to dental history
In group A, 43.4% of the children used fluoridated 

toothpaste and 5.7% used an electric toothbrush. The 
percentage of group A whose parents visited a dentist more 
than 3 times in two years was 29.2%. The percentage of group 
A whose parents brushed their teeth once a day was 50.9%. 
In group A, 38.1% of the subjects reported that they brushed 
their teeth once a day and the remaining 61.9% reported that 
they brushed their teeth irregularly. In group H, on the other 
hand, 85.3% reported that they brushed their teeth once a 
day and the remaining 14.7% brushed their teeth irregularly. 
Thus, irregular tooth brushing in group A (61.9%) was more 
common than in group H (14.7%) (p=0.000).

 In group A, 39.6% of the participants reported that their 
teeth were brushed by their parents; 19.8% of this group 
brushed their own teeth themselves and 40.6% reported that 
their teeth were brushed by their family elders or caregivers. 
Thus, the percentage of brushing teeth by their parents, 
elders or caregivers in group A (80.2%) was higher than that 
of group H (8.9%) (p=0.000).

In group A, 17% of the participants consumed sweets three 
or more times per day and 53.8% consumed it 1–2 times a 
day. The remaining 29.2% consumed sweets less frequenty. 
The frequencies of sweet consumption scores were 10.8%, 
57.8% and 31.4% respectively for group H. There was no 
relationship between group A and H regarding how many 
times a day sugar was consumed (p>0.05).

A chi-square test for independence was used to see if 
autistics are more likely to have dental anxiety than healthy 
children. The results showed a significant difference in the 
proportion of dental anxiety behaviours identified in group 
A (75.5%) as compared with the value of 4.9% identified in 
group H, χ² (1, n=309= 0.000), p<0.05.

A chi-square test for independence indicated there was a 
significant difference in the proportion of bruxism behaviours 
identified in group A (33.0%) as compared with the value of 
19.6% identified in group H, χ2 (1, n=309= 0.028), p<0.05.

Results of the oral examinations
dMFT±SD, dmft±SD, plaque index and caries prevalence of 

group A and H are shown in Table 2. Both DMFT and dmft 
index values of the autistic children were lower than those of 
the healthy children. The values of DMFT and plaque index 
increased in group A and group H as the ages increased, 
but the caries prevalence only increased in group A as the 
ages increased. The caries prevalence of group A was lower 
than that of group H, in both age groups. The plaque indices 
of groups are shown in Table 3. There was no relationship 
between group A and group H in terms of the plaque index, 
in both age groups. (p<0.05).

A chi-square test for independence was used to see if 
autistics are more likely to have tooth wear than healthy 
children. The results showed that there was a significant 
difference in the proportion of tooth wear behaviours 
identified in group A (31.1%) as compared with the value of 
6.9% identified in group H, χ² (1, n=407= 0.000), p<0.05.

A chi-square test for independence was used to see if 
autistics are more likely to have dental crowding than healthy 
children. The results showed that there was a significant 
difference in the proportion of dental crowding behaviours 
identified in group H (52.0%) as compared with the value of 

Mother’s age Group A (test) Group H (control)
24–29 3.7% 5.0%

30–39 36.7%  40.3%

40–49 42.4% 39.2%

50–59 14.0% 12.6%

60–↑ 3.2% 2.9%

Father’s age
30–39 19.7% 21.3%

40–49 45.5% 50.0%

50–59 27.3% 20.7%

60–66 7.5% 8.0%

Child’s age
5–11 21.8% 20.6%

12–16 78.2% 79.4%

Mother’s education 

Primary school 47.2% 55.9%

Secondary school 8.5% 12.8%

High school 27.3% 17.6%

University 17.0% 13.7%

Father’s education
Primary school 30.2% 42.2%

Secondary school 14.1% 15.7%

High school 28.3% 23.5%

University 27.4% 18.7%

Brother/sister
none 18.9%  12.7%

1 6.6% 53.9%

2 17% 19.6%

3–↑ 57.5% 13.8%

Mother’s occupation
Housewife 77.4% 71.6%

Retired 3.8% 4.9%

Teacher  9.4%  3.9%

Others 9.4% 19.6%

Father’s occupation
Retired 21.7% 11.8%

Irregular work 24.5%  26.5%

Worker 7.5% 7.8%

Driver 5.7% 5.9%

Officer 7.5%  8.8%

Teacher 2.8%  0%

Others 30.3% 39.2%

Family income
Low 41.5% 31.4%

Moderate 44.3% 58.8%

High 14.2% 9.8%

TABLE 1 Demographic findings.
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32.1% identified in group A, χ2 (1, n=407= 0.004), p<0.05.
A chi-square test for independence was used to see if 

autistics are more likely to have open bite than the healthy 
children. The results showed that there was no significant 
difference in the proportion of open bite behaviours 
identified in group H (4.9%) as compared with the value of 
5.7% identified in group A, χ² (1, n=407= 0.807), p>0.05.

A chi-square test for independence was used to see if 
autistics are more likely to have deep-palate than healthy 
children. The results showed that there was a significant 
difference in the proportion of deep palate behaviours 
identified in group A (52.9%) as compared with the value of 
17.9% identified in group H, χ² (1, n=407= 0.000), p<0.05.

A chi-square test for independence was used to see if 
autistics are more likely to have tongue thrusting compared 
to the healthy children. The results showed that there was a 
significant difference in the proportion of tongue thrusting 
behaviours identified in group A (16.0%) as compared with 
the value of 3.9% identified in group H, χ2 (1, n=407= 
0.004), p<0.05.

A chi-square test for independence used to investigate 
if the autistics are more likely to have drooling of saliva 
compared to their healthy counterparts revealed there was 
a significant difference in the proportion of drooling of saliva 
identified in group A (26.4%) as compared with the value of 
7.8% identified in group H, χ² (1, n=407= 0.000), p<0.05.

A chi-square test for independence employed to see if the 
autistics are more likely to experience dental trauma than 
the healthy children, and the results showed a significant 
difference in the proportion of dental trauma identified 
in group A (4.7%) as compared with the value of 1.0% 
identified in group H, χ2 (1, n=407= 0.000), p<0.05.

No statistically significant differences were found between 
the two groups regarding hypodontia, delayed eruption and 
soft tissue trauma (p>0.05).

Discussion

In the literature, oral manifestations of autistic children 
have not been completely described. Some researchers 

found that dental caries experience of autistic children was 
higher than that of healthy children [Marshall et al., 2010, 
Jaber et al.,2011]. Some researchers have reported that the 
incidence of caries was lower in autistic children compared 
to healthy children [Vajawat and Deepika,  2012; Loo et al., 
2008; Kedzierawski and Auinger, 2008; Namal et al., 2008]. 
Shapira et al. [1989] also stated that the dental caries values 
were similar between autistic and healthy children. The 
current study included more autistic children than previous 
studies and DMFT and dmft values of the autistic children 
were lower than those of healthy children in this study. 
Vajawat and Deepika [2012] reported that DMFT value 
increased in the autistics as the ages increased, however, 
this value showed no statistically significant increase in 
healthy children [Vajawat and Deepika,  2012]. However, it 
was found that DMFT values increased in both groups as the 
ages increased in this study.

Prevalence of caries was significantly lower in the autistic 
children than the healthy children in this study. This result 
was consistent with the results from other authors [Namal 
et al., 2008; Jaber et al., 2011; Loo et al., 2008; Vajawat and 
Deepika, 2012]. Lower caries prevalence in autistics could be 
related to the assistance by the parents and caregivers and less 
snacking. Although the plaque index value and periodontal 
disease of autistics were frequently found to be statistically 
higher compared to healthy children in the previous studies 
[Vajawat and Deepika, 2012; Luppanapomplarp et al., 
2010], this study found no statistically significant differences 
between the groups. 

Self-injurious behaviour prevalence of the autistics ranged 
from 4.9% to 60% in several studies in the literature 
[Medina et al., 2003; Baghdadli et al., 2003; Orellana et al., 
2012; Vajawat and Deepika, 2012] and this value was found 
as 35.8% in this study. These self-injurious behaviours could 
affect parts of body, especially the neck and head region 
and teeth [Medina et al., 2003]. Oral injuries can occur as 
gingival disorders and dental trauma [Medina et al., 2003]. 
In this study, 4.7% of the autistics had dental trauma and 
7.5% of the autistics had soft tissue trauma.

Autistic children need help to brush their teeth because 
of the deficiencies in their manual skills [Vajawat and 
Deepika,  2012]. Orellana et al. [2012] found that 25% of 
the autistics were able to brush their teeth without help, 
and in this study 19.8% of the autistics reported that they 
were able to brush their own teeth. The use of manual 
toothbrush was higher than the use of electric toothbrush in 
the autistic children in this study and this result was in line 
with a previous study conducted by Marshall et al. [2007]. 
Although autistic children had significantly lower frequency 
of toothbrushing without help, they had significantly lower 
caries incidence than the healthy children in this study. These 
results might be explained by the fact that caregivers and 

Plaque Index Values Autistic % Healthy %

0 0.0 1.0

1 25.5 28.4

2 45.3 41.2

3 29.2 29.4

TABLE 3 Plaque Index values in the groups (%).

Group A (test, autistic children) Group H (controls, healthy children)

dmft±SD DMFT±SD PI±SD  CP % dmft±SD DMFT±SD PI±SD CP %

5–11 years 1.66±2.07 0.52±1.21 2.60±0.48 50.00 2.8±2.45 1.14±1.48 2.66±0.56 80.47

12–16 years --------- 2.07±2.49 3.15±0.74 57.14 ---------- 3.37±2.32 3.07±0.81 79.06

DMFT:(D:Decayed, M:Missed, F:Filled T:Teeth) index for permanent dentition - dmf-t:(d:decayed, m:missed, f:filled, t:teeth) index for primary dentition  
PI: Plaque Index - CP: Caries Prevalence-  SD: Standard Deviation

TABLE 2 Intergroup distribution of oral disease.
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parents of autistic children were more careful about sugar 
consumption [Orellana et al., 2012]. It has been stated that 
soft tissue alterations could be side effects of drugs which had 
physicochemical properties [Friedlander et al., 2006]. Autistic 
children do not take specific drugs; however, medications are 
prescribed for accompanying conditions such as hyperactivity, 
anxiety and epilepsy [Rapin and Tuchman., 2008]. In this 
study, 26.4 % of the autistic children had systemic diseases 
and 72.6% used medication. Orellana et al. [2012] stated 77% 
of autistic children used drugs, the most commonly taken are 
anticonvulsants, antidepressants and antipsychotics [Rapin and 
Tuchman, 2008]. These drugs could be a reason of gingivitis 
because of their side effects. The xerostomic side effects of 
the psychoactive drugs have been found not to be a risk factor 
for caries in some studies [Marshall et al., 2010]. Furthermore, 
it was reported that there was no relationship between saliva 
flow rate, buffer capacity and caries incidence in the autistics 
compared to healthy children [Bassoukou et al., 2009]. This 
study found that drooling of saliva of the autistic children was 
higher than in healthy children and autistics had significantly 
lower toothbrushing frequency on their own compared to the 
healthy children. Therefore, the fact that autistic children had 
significantly lower caries incidence than healthy children might 
be explained by their higher drooling of saliva and the help 
received from their parents.

Bruxism and tongue thrusting could result in orthodontic 
disorders [Jaber et al., 2011] and it was previously found 
that open bite and deep palate were higher in autistics 
[Luppanapomplarp et al., 2010]. There were significant 
differences between the autistic and the healthy children 
regarding bruxism, deep palate and the tongue thrusting, 
though no statistically significant differences were found 
between the two groups related to the open bite in this study. 
Moreover, dental crowding in the healthy children was more 
common than in the autistic children in this study. Thus, the 
results from this study appear to corroborate and at the same 
time contrast with the results from previous research. In this 
regard, Delli et al. [2013] stated that there were small sample 
sizes, lack of control groups and insufficient interpretation 
of the results in previous studies and therefore these studies 
provided contrasting evidences about the open bite and dental 
crowding.

Conclusion

One of the main results of the study was observed in relation 
to caries prevalence in that autistics had lower caries prevalence 
than the healthy children. Another main finding was that there 
was no statistically significant difference in plaque index values 
between the healthy and the autistic children. When the 
findings related to deep palate, open bite and dental crowding 
were examined, it was seen that deep palate was higher but 
dental crowding was lower for the autistic children. However, 
there was no statistically significant difference between the 
autistics and the healthy children in terms of open bite in 
this study. 
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