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Abstract 
 
Aim: The purpose of this study was to evaluate the effect of attention 
deficit hyperactivity disorder on children's caries indices, plaque scores, 
and brushing habits in children aged 5-17 years. 

Methodology: A total of 100 children (39 children with attention deficit 
hyperactivity disorder and 61 healthy children) were included in the study. 
The plaque index, decay-missed-filled primary tooth (dmf-t) index, and 
decay-missed-filled permanent tooth (DMF-T) index values were evaluated 
by clinical examination. The plaque was evaluated using the Silness and 
Loe Plaque Index. Patient forms were examined to evaluate brushing 
habits. 

Results: When the survey data was examined, the number of healthy 
children who brushed their teeth was higher than that of children with 
attention deficit hyperactivity disorder (p<0.05). The dental visit and 
dental treatment rates were similar in both groups (p>0.05). There was no 

significant difference between the two groups in terms of plaque index and 
dmf-t and DMF-T scores (p>0.05). 

Conclusion: Children with attention deficit hyperactivity disorder were 
observed to neglect oral care routines more than their healthy 
counterparts; however, this did not affect plaque and caries index values. 

 
Keywords: attention deficit hyperactivity disorder, dental caries, dental 
plaque score, oral health 

Introduction 
 

 Attention deficit hyperactivity disorder (ADHD) is 
a common childhood disorder characterized by 
inattention and hyperactivity (1, 2). Other symptoms 
include difficulty in sustaining attention on 
tasks/homework, learning difficulties, school failure, 
and poor peer relationships. Basic symptoms are 
defined as moving too much or with over-mobility; 

carelessness, impulsivity, and restlessness by the 
International Classification of Diseases (ICD-9) 
classification of the World Health Organization (WHO) 
(3). It is accepted to be a neurological disorder caused 
by more than one unknown factor (4). It can be seen 
with or without hyperactivity. It is believed that 
smoking and using alcohol during pregnancy, problems 
before, during, and after birth, toxins, and genetic 
factors are causes of ADHD (4). Children with ADHD 
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(CADHD) are unable to complete responsibilities, 
perform daily activities, and maintain attention to 
homework and play (1). 

The accumulation of bacterial biofilm increases 
the probability of caries and periodontal diseases (5). 
Tooth brushing is fundamental to prevent the 
occurrence of these periodontal problems (6). Oral 
health education programs that incorporate supervised 
brushing and the use of toothpaste with fluoride are 
effective in children (7). However, oral hygiene 
education for CADHD is complex for both family and 
dentists (8, 9). It is also difficult for children to follow 
instructions due to their reduced attention. The dentist 

should make great efforts to communicate with these 
patients and to instruct in oral hygiene (9). 

Some studies show that dietary supplements, 
artificial dyes, and artificial sweeteners may be related 
to attention deficit behavior disorders (10). In the 
literature (11), it is stated that reducing the intake of 
the child's cariogenic diet can be a treatment method. 
Therefore, the purpose of the present study is to 
evaluate the effect of ADHD on caries indices, plaque 
scores, and toothbrushing habits of children aged 5-17 
years. 

 

Materials and Methods 

 
A total of 100 children aged 5-17 years (39 CADHD 

and 61 healthy children) were included in this 
retrospective study. Children who used medication for 
any systemic diseases were excluded from the study in 
order not to affect the study results. Full accordance 
with ethical principles was achieved, including the 
World Medical Association, revised in 2013. An ethical 
clearance certificate was obtained from the 
Institutional Ethical Committee of the İzmir Democracy 
University (ethical code 2020/09-6). The oral 
examinations of the children were performed with a 
dental mirror and a dental probe, considering the 
principles of the WHO. The plaque index, decay-
missed-filled primary tooth (dmf-t) index, and decay-
missed-filled permanent tooth (DMF-T) index values 
were evaluated from clinical examination records. The 
plaque was scored using the Silness and Loe Plaque 

Index (11) in Ramfjord index teeth (12). The medical 
and dental histories of all individuals were reviewed. 
Patient brushing habits were also evaluated. 

 
Statistical analysis 

 
All data obtained from the patients were 

statistically evaluated using an analysis program (SPSS 
Inc. version 21 IBM, Chicago, USA). The distribution of 
the data was confirmed by the Shapiro-Wilk normality 
test. Differences between the groups were determined 
by an independent sample t-test for the age variable, 
which was found to be parametric. Nonparametric data 
such as the plaque index, DMF-T, and dmf-t index 
values were determined by the Mann–Whitney U test. 
In nominal data, the chi-squared test was used for 
comparisons between groups. All analyses were 
performed in a 95% confidence interval, and p<0.05 was 
determined as the significant difference threshold. At 
the end of the study, it was concluded that the sample 
size was sufficient for this study since the power 
analysis performed using an analysis program (G * 
Power: Statistical Power Analyzes for Windows, 
Dusseldorf, Germany) yielded over 95% power. 

 
Results 

 
The plaque and caries index scores of 39 CADHD 

and 61 healthy children aged 5-17 were evaluated in 
the study. In demographic data, the gender distribution 
and age means were found to be similar (p>0.05) (Table 
1). It was determined that children who did not have 
ADHD brushed their teeth significantly more than 
children with CADHD (p<0.05) (Table 2). Both healthy 
children and CADHD did not brush their teeth regularly. 
All the children brushed their teeth either irregularly 
or not at all. Both groups had similar family monthly 
income, dental visit status, and dental treatment 
(p>0.05) (Table 2). Considering the clinical 
examinations, no significant differences were found 
between the groups in plaque index, dmf-t, and DMF-T 
index values (p>0.05) (Table 3). 

 

 

Table 1. Comparison of demographic data between groups 

 

Attention deficit 

hyperactivity disorder group 

n=39 

Healthy group 

n=61 

Test 

statistic 

value 

p value 

Age (years) 

(mean.± SD) 
11.54 ± 2.07 12.64 ±2.92 -1.804 0.071 

Gender (n) (boy/girl) 9/30 20/41 0.472 0.492 
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Table 2. Survey data comparison between groups 

 

Attention deficit 

hyperactivity 

disorder group  

n=39 

Healthy 

group 

n=61 

Test 

statistic value 
p value 

Family monthly income (n) 

(low/mid/high) 
9/24/6 25/32/4 2.101 0.350 

Status of seeing the dentist (n) 

(yes/no) 
24/15 45/16 0.789 0.499 

Status of dental treatment (n) 

(yes/no) 
12/27 24/37 0.335 0.755 

Toothbrushing Habits (n) 

(none/irregular) 
15/24 7/54* 5.744 0.017 

 
         * p<0.05 statistically significant difference between groups 

 

 
       Table 3. Clinical data comparison between groups 

 Attention deficit 

Hyperactivity 

disorder group 

n=39 

 

Healthy group 

n=61 

Test  

statistic 

value 

 

p value 

Plaque Index (1-5)  1.50±0.65 1.17±0.68 -0.785 0.435 

dmf-t Index 

(median(Q1-Q3)) 

1.00(0.00-5.50) 3.00(1.00-5.00) -1.016 0.309 

DMF-T Index 

(median(Q1-Q3)) 

2.00(0.50-3.50) 0.50(0.00-3.25) -0.290 0.772 

        
       dmf-t: decay-missed-filled primary tooth 
       DMF-T: decay-missed-filled permanent tooth  

       * Unless otherwise stated, values in the table were given as mean±SD 

 

Discussion 
 
ADHD, which is the most common and frequently 

diagnosed childhood behavioral disorder, is more 
common in boys than girls (13,14). These children are 
in the high-risk group in terms of oral and dental health 
and are included in the patient group that needs special 
attention in pediatric dentistry due to behavioral 
problems caused by this disorder (15,16). It has been 
reported that they are in the high caries risk group 
because they are not able to perform effective tooth 
brushing and therefore do not perform ideal oral 
hygiene and do not have ideal dietary habits (17). ADHD 
is accompanied by hyperactivity in some children and 
is recommended drug treatment by physicians (9). 
Amphetamine, one of the recommended medications 
for this disorder, causes gum growth, and 

methylphenidate and dexamphetamine cause severe 
atypical caries (9,10). Additionally, these types of 
medications cause dry mouth, and these children are 
more susceptible to caries due to increased 

consumption of sugary foods and beverages (9,10). 
Children who used any medications were not included 
in the present study to prevent the side effects from 
influencing the study results. 

It was observed that the functional skills of CADHD 
were 25-30% less than their peers (18); therefore, they 
couldn’t perform activities such as toothbrushing 
effectively (19, 20). Hidas et al. reported that the 
frequency of toothbrushing of CADHD was the same as 
other peer children; however, their plaque scores were 
higher (21). It has been stated that this result may be 
due to an ineffective and inadequate toothbrushing or 
giving wrong information about brushing by their 
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parents. CADHD have more difficulty with learning and 
performing motor skills (22). Motor coordination 
problems affect daily activities such as toothbrushing 
skills (23). It was observed that CADHD were not 
statistically different from healthy children in terms of 
plaque index scores. Because, both CADHD and healthy 
children did not regularly brush their teeth.  

It is unclear whether the factors associated with 
CADHD, such as poor diet and poor oral hygiene, are 
risk factors for dental caries. Some studies have been 
shown that CADHD consumed more sugar and sugary 
beverages than their peers and also that their parents 
of CADHD were rewarded with more sugar (3, 20). 

Furthermore, the literature is inconclusive concerning 
dental caries prevalence of CADHD. Some researchers 
reported that the caries scores of healthy children and 
CADD were similar (16, 17, 24).   Some studies showed 
higher caries scores of CADHD than those of healthy 
children (25). No difference was observed between the 
CADHD and healthy children in terms of caries scores in 
this study. 

A comprehensive evaluation of oral hygiene, 
nutritional habits, anamnesis from the parents of 
CADHD are of great importance in terms of ensuring 
oral and dental health (20). It is important to improve 
their oral hygiene by reducing the consumption of 
sweetened food and informing them about it (20). 

Although it was stated that the dental anxiety 
level was not higher in this group of children, 15% of 
children who applied to private clinics for dental 
treatment were reported to be children with attention 
deficit problems (26, 27). One of the most challenging 
aspects of dental treating of CADHD could be 
behavioral management because of the inability to 
focus on the treatment and difficulty in establishing 
communication (6, 8, 28). That all instructions are 
simple and repeated numerous times are recommended 
(27). It was stated that ‘Tell-Show-Do’ was effective 
because it was focusing their attention on the 
procedures. It was also shown that it would be more 
appropriate to prefer multiple short-term sessions 
rather than a long and single session (2, 8, 9). It is 
recommended regular follow-up appointments because 
of the challenging to treat and susceptibility to dental 
caries (28). The fissure sealant applications, fluoride 
treatments, oral hygiene education, and dietary advice 
are very important to prevent dental caries in the 
CADHD (25). 
 
 

Conclusions 
 

Dentists need to learn about the oral health and 
behavioral status of CADHD and the strategies required 
for successful dental care in their dental practices due 
to the high prevalence of CADHD in the population. It 
was determined that CADHD neglected oral care more 
than healthy counterparts in the study. However, it was 
observed that these deficiencies in toothbrushing did 
not affect the plaque and caries index values.   
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