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Objectives: The study aimed to assess dental caries prevalence and its associated risk factors for 
children with Autism Spectrum Disorder (ASD) among different age groups.

Material and Methods: Forty-five children with autism aged between 3-16 years matched to 45 
healthy children were selected. Children were recruited from autistic centers/schools in Saida, 
South Lebanon. Each child assessed for caries prevalence and risk factors using DMFT/dmft indi-
ces and the WHO standardized questionnaire. Student’s t-test, Pearson’s correlation test, and One-
Way ANOVA followed by Tukey’s post hoc tests were used. Statistical significance was set at 95%. 

Result: DMFT/dmft scores in non-ASD group were 0.85±1.53 and 2.15± 3.03 respectively and 
in ASD group were 0.72±1.34 and 1.87±3.09 respectively with no significant difference in both 
groups (p>0.05). 
 
Conclusion: Preventive dental programs targeting autistic children and their parents/caregivers are 
needed to enhance their oral health status and general well-being.
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ÉVALUATION DE L’HYGIÈNE BUCCALE, DE L’ÉTAT GINGIVAL ET DES 
FACTEURS DE RISQUE ASSOCIÉS CHEZ UN GROUPE D’ENFANTS LI-
BANAIS ATTEINTS DE TROUBLES DU SPECTRE AUTISTIQUE : UNE 
ÉTUDE CAS-TÉMOIN.

Objectifs: Cette étude visait à évaluer la prévalence des caries dentaires et leurs facteurs de risque 
associés chez les enfants atteints de troubles du spectre autistique (TSA) dans différents groupes 
d’âge.

Matériel et méthodes: Quarante-cinq enfants autistes âgés de 3 à 16 ans, appariés à 45 enfants en 
bonne santé, ont été sélectionnés. Les enfants ont été recrutés dans des centres et des écoles pour 
autistes à Saida, dans le sud du Liban. Chaque enfant a été évalué pour la prévalence des caries et 
les facteurs de risque à l’aide des indices DMFT/dmft et du questionnaire standardisé de l’OMS. Le 
test t de Student, le test de corrélation de Pearson et l’ANOVA à un facteur suivie des tests post hoc 
de Tukey ont été utilisés. La significativité statistique a été fixée à 95 %.

Résultat: Les scores DMFT et dmft dans le groupe non-TSA étaient respectivement de 0,85 ± 1,53 
et de 2,15 ± 3,03, et dans le groupe TSA, ils étaient respectivement de 0,72 ± 1,34 et de 1,87 ± 
3,09, sans différence significative entre les deux groupes (p > 0,05).

Conclusion: Des programmes dentaires préventifs ciblant les enfants atteints de TSA et leurs par-
ents/aidants sont nécessaires pour améliorer leur santé bucco-dentaire et leur bien-être général.

Mots-clés: Trouble du spectre autistique, Caries dentaires, Besoins spéciaux en matière de soins 
de santé.
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Introduction

Oral diseases such as dental car-
ies and poor oral hygiene can have a 
negative impact on the life of healthy 
children as well as children with 
special health care needs (CSHCN) 
[1]. One such disability affecting the 
world population at a dramatic level 
is Autism Spectrum Disorder (ASD) 
[2]. Autism was described in 1943 
by the US psychologist Leo Kanner 
[3]. ASD is a lifelong heterogeneous 
psychiatric disorder characterized 
by impairments in communication 
and social relationships and restrict-
ed, repetitive, and stereotyped ac-
tivities, behaviors and interests [4]. 
It is estimated that autism occurs in 
all racial, and ethnic groups equally 
but is four times more prevalent in 
males than in females [5].

ASD is a major public health con-
cern affecting children worldwide 
with a tremendous increase in its 
prevalence in the last decade ac-
companied by advances in the di-
agnostic capabilities and awareness 
of the disorder. According to the 
World Health Organization (WHO), 
the worldwide prevalence of ASD is 
about 1 in 100 children [6]. Few stud-
ies in the Middle East and North Af-
rica (MENA) region have evaluated 
the prevalence of ASD ranging from 
1.4 to 29 per 10,000 children [7]. In 
Lebanon, ASD prevalence is 1 in 66 
children [8]; relatively higher than 
elsewhere in the MENA region [9]. 

People with ASD generally have 
oral health-related problems com-
parable to the general healthy 
population. However, poor dietary 
preferences and behaviors, the in-
ability to take care of themselves in-
dependently, drug use and self-inju-
rious behavior put these vulnerable 
children at a high risk of developing 
chronic non-communicable oral 
health conditions [10]. 

The relationship between ASD 
and dental caries remains contro-
versial. Some studies reported no 
significant difference in caries prev-

alence between autistic and non-au-
tistic children [14, 15, 16, 17] others 
found lower caries prevalence in 
autistic children [13, 18, 19, and 20] 
yet others found higher prevalence 
in autistic children [12, 21, 22], thus, 
the need for more exploration into 
the relationship between oral health 
status and ASD.

To the best of the authors’ knowl-
edge, there has been no data 
available on this topic in Lebanon. 
Therefore, the current study aims 
to assess the oral health status of 
autistic children aged 3 to 16 years 
in Lebanon assuming that there is 
no significant difference in the oral 
health status between children with 
or without ASD.

Materials and Methods

This is a case-control study of 
the oral health status of a group of 
children with ASD. The study was 
carried out in different centers for 
children with ASD matched with 
their healthy peers in Saida, South 
Lebanon, during February and 
June 2022. 

 
The study was approved by the 

scientific and ethical review commit-
tee and institutional review board 
at Beirut Arab University (BAU IRB 
code: 2022-H-0099-D-M0481). All 
the subjects’ legal guardians who 
agreed to participate in the study 
were asked to provide a written con-
sent. 

The inclusion criteria for the 
present study were children aged 
between 3 and 16 years, children 
with positive or definitely positive 
cooperation based on the Frankl 
classification [23], autistic chil-
dren who understand at least very 
simple instructions, children free 
from any medical condition or sys-
temic chronic diseases (classified 
as American Society of Anesthe-
sia Type 1) [24], and children with 
severity level 1 according to the 
DSM-V [25], indicating the need for 
support. On the other hand, children 

aged above 16 years old with neg-
ative or definitely negative cooper-
ation [23] and with severity level 2 
(requiring substantial support) or 3 
(requiring very substantial support) 
[25] were excluded.

 
The G* power test was used to 

calculate the sample size based on 
the mean values of a previous study 
[12] with 80% statistical power to 
detect a difference of 0.68 effect size 
with a significant level of 0.05 [26]. 
The test result was 35 participants. 
This number was increased to 45 
participants per group for more val-
id results. 

A total of 45 autistic children aged 
between 3 and 16 years were ran-
domly selected from four centers 
located in Saida - South Lebanon. 
Concerning the control group, a 
total of 45 healthy children were 
matched from 2 different public 
schools. Children were assigned to 
three age groups (3-6; 7-11; 12-16 
years). In each ASD age group, 7 
females and 8 males were enrolled 
while 8 females and 7 males were 
enrolled in their corresponding non-
ASD group. 

 Before the start of our study, a 
simple protocol was sent to the 
autistic centers explaining the ob-
jectives of the study. Following this 
step, parents were asked to come to 
the autistic centers and non-autistic 
schools at arranged intervals of time 
to have a face-to-face interview to 
fill out the questionnaire by the ex-
aminer. During the first two weeks 
of the study, the examiner visited 
the autistic centers for an observa-
tional purpose only and got more in 
contact with the autistic children by 
sharing with them their class activi-
ties. After gaining the child’s accep-
tance, the child was gently asked to 
sit on a separate chair in the pres-
ence of his/her teacher to start be-
havioral management techniques 
appropriate to child’s age and cog-
nitive development such as mod-
eling, tell-show-do, and positive 
reinforcement for any slight coop-
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eration. Subsequently, a clinical ex-
amination was done for each child 
for about 15-20 minutes. If the child 
refused to cooperate the first time, 
behavioral management techniques 
were repeated and a clinical exam-
ination was held on another day. 
The data collection phase was con-
ducted between February and June 
2022 to achieve a matching concept 
by age and gender in each group.

Clinical examination was done by 
one trained and calibrated examiner 
using a mouth mirror and CPI probe 
(κ=90%). Dental status was evaluat-
ed using DMFT/dmft index accord-
ing to the World Health Organization 
oral health surveys. Rating scores of 
dental caries were classified as very 
low<1.2, low 1.2-2.6, moderate 2.7-
4.4, and high 4.4 [27].

To identify food consumption, 
a standardized questionnaire de-
veloped by WHO was given to the 
children’s parents or caretakers. 
The questionnaire included different 
sections, personal information, food 
consumption, and parental educa-
tional level [28]. The personal infor-
mation section included information 
about the child’s gender, age, and 
location. The food consumption sec-
tion included information on how 
often children eat/drink any of the 
following foods even in small quan-
tities (fresh fruit; biscuits, cakes, 
cream cakes, sweet pies, buns; lem-
onade, carbonated drinks or other 
soft drinks; jam/honey; chewing 
gum containing sugar; sweets/can-
dy; milk with sugar; tea with sugar) 
with a 6-Likert scale ranging from 
never to several times per day. Pa-
rental education level sections in-
clude the level of education that was 
completed by each parent with a 
6-Likert scale ranging from no for-
mal schooling to college/university. 

Data were collected and tested for 
normality using Statistical Package 
for the Social Sciences version 28.0 
(SPSS software V 28.0). The tested 
data were normally distributed ac-
cording to Shapiro-Wilk test. Signif-

icance was set at p≤0.05. Student’s 
t-test, Pearson’s correlation test, and 
One Way–ANOVA test were used 
followed by Tukey’s post hoc mul-
tiple comparison test to compare 
the variables of ASD and non-ASD 
groups between three different age 
groups (3-6, 7-11, and 12-16 years).

Results  

Dental Indices  
The DMFT and dmft scores are 

presented in table 1. The mean 
DMFT and dmft scores in the non-
ASD group were 0.85± 1.53 and 
2.15± 3.03, respectively, and in the 
ASD group were 0.72±1.34 and 
1.87±3.09, respectively, with no sig-
nificant difference in both groups 
(p>0.05). Concerning the DMFT 
values in both ASD and non-ASD 
children, the level of dental caries 
is considered very low. In terms of 
dmft values, the level of dental car-
ies is considered low in both groups.

Multivariate Analysis  
As table 2 shows, in autistic chil-

dren, there is a significant difference 
between the DMFT different age 
groups with p<0.001 and 0.013 re-
spectively. While in non-ASD chil-
dren there is a significant difference 
between DMFT among the 3 age 
groups with p-values of 0.006 and 
0.012 respectively. 

Based on the multiple compari-
sons between different groups, in 
terms of DMFT scores, there is a sig-
nificant difference between the age 
groups 3-6 and 7-11, as well as 7-11 
and 12-16 with p<0.001 and 0.001 
respectively. In non-ASD group in 
terms of DMFT scores, there is a 
significant difference between the 
age groups 3-6 and 7-11, 3-6 and 
12-16, and 7-11 and 12-16 with 
p<0.001(table 3).  

   

Non-ASD/ASD n mean std. deviation p-value

DMFT
Non-ASD 45 .85 1.532

.669
ASD 45 .72 1.347

dmft
Non-ASD 45 2.15 3.036

.663
ASD 45 1.87 3.090

Table 1: Mean decayed, missing, and filled teeth (DMFT, dmft) scores of Non-
ASD and ASD children 

Table 2: DMFT among different age groups in ASD and Non-ASD groups (One-
way ANOVA test) 

One-Way ANOVA

 
Sum of 
Squares 

df 
Mean 
Square 

F Sig. 

DMFT/ASD 

Between 
Groups 

27.143 2 13.571 10.614 .000* 

Within Groups 56.261 44 1.279   
Total 83.404 46    

DMFT/Non-ASD 

Between 
Groups 

22.370 2 11.185 5.750 .006* 

Within Groups 85.588 44 1.945   

Total 107.957 46    

*. The mean difference is significant at the 0.05 level. 
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*. The mean difference is significant at the 0.05 level. 

Correlations between dental indi-
ces and associated risk factors.

There is a significant strong pos-
itive relationship between age and 
DMFT in ASD children as the Pear-
son correlation coefficient is equal 
to 0.532. No significant relationship 
between age and DMFT in non-ASD 
children as the Pearson correlation 
coefficient is equal to 0.055 (table 4).  

 

Dietary Habits
The frequency, and percentage of 

food consumption for both groups 
are shown in table 5. In terms of 
biscuits, cakes, cream cakes, sweet 
pies, buns 42.6% of the non-ASD 
children and 31.9% of ASD children 
consumed biscuits, cakes, cream 
cakes, sweet pies, buns every day. 
There is a statistically significant 
difference between both groups 
(p<0.05). In terms of lemonade and 

soft drinks, 23.4% of non-ASD chil-
dren and 55.3% of ASD children 
never consumed lemonade and 
soft drinks. There is a statistically 
significant difference between both 
groups (p<0.05). Regarding con-
sumption of jam/honey 27.7% of 
non-ASD children while only 8.5% 
of ASD children consumed jam or 
honey once a week. There is a sta-
tistically significant difference be-
tween both groups (p<0.05). Con-
cerning sugar-chewing gum, 8.5% 
of non-ASD children and 57.4% of 
ASD children never consumed sug-
ar-chewing gum. There is a statisti-
cally significant difference between 
both groups (p<0.05). Regarding 
the consumption of sweets and can-
dy in non-ASD children, 53.2% con-
sume sweets and candy every day 
however, 42.6% of ASD children 
never consume sweets and candy. 
There is a statistically significant 
difference between both groups 
(p<0.05). In terms of sweetened 
milk, 40.4% of non-ASD children 
and 66% of ASD children never 
consumed sweetened milk. There is 
a statistically significant difference 
between both groups (p<0.05). No 
significant difference was found be-
tween the two groups in terms of 
consumption of fresh fruits, sweet-
ened tea and coffee (p>0.05). 

There is a significant moderate 
negative relationship between the 
level of education of the mothers 
and fathers of ASD children and 
sugar consumption as the Pear-
son correlation coefficient is equal 
to -0.473 and -0.414 respectively. 
This indicates that as the level of 
education of the mother and father 
increases there will be a decrease 
in the level of sugar consumption 
in ASD children. Non-significant 
results were seen in non-autistic 
children in terms of the correlation 
between parental educational level 
and sugar consumption (Table 6).

Dependent Variable 
(I) age 
group/ 
autistic 

(J) age 
group/ 
autistic 

Mean  
Difference 
(I-J) 

Std. Error Sig. 

DMFT/ASD 
(7-11) Years 
(12-16) Years 

(3-6) 
Years 

(7-11) 
Years 

-.18095 .38227 .884 

(12-16) 
Years

-1.89091* .44887 .000*

(7-11) 
Years

(3-6) Years .18095 .38227 .884

(12-16) 
Years

-1.70996* .42087 .001*

(12-16) 
Years

(3-6) Years 1.89091* .44887 .000*

(7-11) 
Years

1.70996* .42087 .001*

DMFT/Non-ASD 
(7-11) Years 
(12-16) Years 

(3-6) 
Years

(7-11) 
Years

-.56250 .49310 .495 

(12-16) 
Years

-1.67500* .50125 .005*

(7-11) 
Years 

(3-6) Years .56250 .49310 .495

(12-16) 
Years

-1.11250 .50125 .079

(12-16) 
Years

(3-6) Years 1.67500* .50125 .005*

(7-11) 
Years

1.11250 .50125 .079

Table 3: Post hoc Tukey’s test of ASD and Non-ASD groups

*. The mean difference is significant at the 0.05 level. 
**. Correlation is significant at the 0.01 level (2-tailed).

Non-ASD ASD

DMFT DMFT

Age

Pearson Correlation .055 .532

Sig. (2-tailed) 0.712 .000**

N 45 45

Table 4: Pearson correlation results for age DMFT in Non-ASD and ASD children 
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Table 5: Frequency and percentage of food consumption of Non-ASD and ASD children

Non-ASD/ASD

Non-ASD ASD

Frequency % Frequency % p-value

Biscuits, cakes, cream 
cakes, sweet pies, 

buns 

Never 0 0.0% 3 6.4%

.001*

Several times/month 0 0.0% 1 2.1%
Once a week 1 2.1% 5 10.6%

Several times per 
week

3 6.4% 14 29.8%

Everyday 20 42.6% 15 31.9%
Several times per day 23 48.9% 9 19.1%

Lemonade, carbonated 
drinks or other soft 

drinks

Never 11 23.4% 26 55.3%

.015*

Several times/month 7 14.9% 6 12.8%
Once a week 4 8.5% 6 12.8%

Several times per 
week

12 25.5% 4 8.5%

Everyday 11 23.4% 4 8.5%
Several times per day 2 4.3% 1 2.1%

Jam/Honey

Never 11 23.4% 28 59.6%

.003*

Several times/month 5 10.6% 5 10.6%
Once a week 13 27.7% 4 8.5%

Several times per 
week

3 6.4% 5 10.6%

Everyday 10 21.3% 3 6.4%
Several times per day 5 10.6% 2 4.3%

Chewing gum contain-
ing sugar

Never 4 8.5% 27 57.4%

.000*

Several times/month 1 2.1% 4 8.5%
Once a week 8 17.0% 5 10.6%

Several times per 
week

7 14.9% 8 17.0%

Everyday 16 34.0% 2 4.3%
Several times per day 11 23.4% 1 2.1%

Sweets/

Candy

Never 1 2.1% 20 42.6%

.000*

Several times/month 0 0.0% 4 8.5%
Once a week 8 17.0% 5 10.6%

Several times per 
week

5 10.6% 6 12.8%

Everyday 25 53.2% 8 17.0%
Several times per day 8 17.0% 4 8.5%

Sweetened Milk

Never 19 40.4% 31 66.0%

.022*

Several times/month 2 4.3% 2 4.3%
Once a week 3 6.4% 0 0.0%

Several times per 
week

3 6.4% 6 12.8%

Everyday 17 36.2% 8 17.0%
Several times per day 3 6.4% 0 0.0%
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Discussion

A major characteristic of ASD 
patients is rigid and inflexible ad-
herence to routines. The severity 
and extent of oral diseases and the 
resulting changes in the patient’s 
environment may provoke an ag-
gressive outburst or tantrum [29]. 
It takes patience and knowledge of 
the patient’s degree of intellectual 
disability to provide dental care. Au-
tistic children have multiple medical 
and behavioral issues which makes 
dental treatment extensively chal-
lenging. A better understanding of 
autism’s effects on behavior helps 
dental practitioners to deliver ap-
propriate oral health care.

This study is the first attempt to 
identify the oral health status of 
autistic children in Lebanon. The 
findings indicate that both non-au-
tistic and autistic children exhibit a 
relatively low prevalence of dental 
caries, with 48.9% and 51.1% be-
ing caries-free respectively accord-
ing to the WHO classification [27]. 
The mean DMFT and dmft scores 
in non-ASD group were 0.85±1.53 
and 2.15± 3.03 respectively where-
as in the ASD group were 0.72±1.34 
and 1.87±3.09 respectively with no 
significant difference between both 
groups (p>0.05). Previous studies 
have reported significantly lower 
dmft and DMFT values in autistic 
children [13, 17]. The disparity be-
tween our results and those of pre-
vious studies may be attributed to 
the limited sample size in our study. 

On the other hand, it is important 
to highlight that Jaber and his col-
leagues demonstrated that dental 
caries levels are higher among autis-
tic children in Dubai [12]. This differ-
ence could potentially be explained 
by cultural differences, as parents in 
Dubai use sugar as a form of pos-
itive reinforcement for their autistic 
children, whereas this practice was 
not observed among the Lebanese 
parents in our sample.

Several studies confirmed a 
strong positive correlation between 
age and DMFT in autistic children as 
their compliance and cooperation 
decrease with age, particularly in 
the absence of proper child man-
agement and proper parental super-
vision leading to poor oral hygiene 
and increased risk of dental caries 
[12, 13, 16].

Diet control has a vital role not 
only in reducing hyperactive be-
havior in autistic children but also 
in preventing their risk for dental 
caries. There is a significant associ-
ation between a high-sugar diet and 
dental caries in autistic children [33]. 
Autistic children in the present study 
have a significantly lower frequen-
cy of sugar consumption regarding 
biscuits, cakes, cream cakes, sweet 
pies, buns; lemonade, carbonat-
ed drinks or other soft drinks; jam/ 
honey; sugar gum containing sug-
ar; sweets and candies, and sweet-
ened milk when compared to their 
healthy controls. Mothers restricted 
frequent sugar intake in their autistic 

children to avoid their hyperactive 
behavior. Thus, lower sugar con-
sumption explains the results of low 
levels of dental caries.

High levels of education among 
parents have been found to be asso-
ciated with reduced sugar consump-
tion [34]. The present study found 
a moderate negative correlation 
between parental education levels 
and sugar consumption, indicating 
that higher education levels in both 
mothers and fathers are associated 
with reduced sugar intake. This has 
potential implications for decreas-
ing dental caries in autistic children, 
highlighting the importance of pa-
rental influence on the oral health 
status of autistic children.

    In conclusion, as autistic chil-
dren grow older, their oral health 
status tends to decline. This deteri-
oration can be attributed to the pro-
gression of their autistic features, 
decreased compliance with den-
tal care, and diminished parental 
supervision over time. Preventive 
dental programs targeting autistic 
children and their parents/caregiv-
ers are needed to enhance their oral 
health status and general well-be-
ing. The available literature on the 
oral health status of autistic children 
is limited. Therefore, there is a need 
for further research to expand the 
relationship between different oral 
health statuses and treatment needs 
in autistic children.

Non-ASD ASD
Sugar Consumption Sugar Consumption

Mother’s Level of education

Pearson Correlation -.157 -.473

Sig. (2-tailed) .220 .001**

N 45 45

Father’s Level of education

Pearson Correlation -1.86 -0.414

Sig. (2-tailed) .210 .004*

N 45 45

Table 6. Pearson Correlation results for mother’s and father’s level of education and sugar consumption in Non-ASD and 
ASD children 
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