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Accepted: 10 Mar 2025 neurological disorders in children, and due to its symptoms, patients might be unable to
Published: 01 Apr 2025 : maintain proper oral health.

Objectives: In this study, the correlation between ADHD and oral health was investigated.

Methods: In the current analytic cross-sectional study, 36 children with ADHD aged 12-14 years
and 36 healthy children of the same age were clinically examined regarding decay-missed-filled
teeth (DMF) index and the gingival bleeding index (GBI). Two bitewing radiography images
were acquired from each subject; additionally, the parents completed questionnaires regarding
oral habits. To analyze the data, independent t-test, chi-squared test, and the Fisher test were
employed, and for calculating the values, the SPSS software, version 16.0, was used.

: Results: The mean DMF index in test and control groups was 7.19+3.76 and 4.97+2.37,
Key Words: : respectively, which was statistically significant (P=0.004). The mean GBI in the test and control
: groups was 35.05+30.69 and 30.88+21.04, respectively. Regardless of the higher mean GBI in

Attention deficit - e 8 ;

hyperactivity disorder Fhe test group, the_ dlf'fer_ence was not S|gn|ﬁc_ant (P=0:50.4.). Meanwhile, bruxism was detected
(ADHD), Bruxism, : o in 16.7% of the children in the test group, which was significant (P=0.025).

Permanent dentition, . Conclusion: Children diagnosed with ADHD had a higher DMF index and poor dental hygiene.
Dental caries, Oral health : Bruxism was also more commonly detected in these patients.
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Introduction

ttention deficit hyperactivity disorder (ADHD)

is one of the most common psychiatric

disorders in children [1, 2]. The number

of children with ADHD has continuously

increased over the past 20 years; accordingly,
4% to 9% of children in the United States, 10% to 12% in
Iran, and 8% to 12% worldwide are diagnosed with ADHD
[3-6]. According to the American Dental Association
(ADA), the prevalence of ADHD in children was reported
to be 6% to 11%.5-6 ADHD diagnosis in boys is 3 to 6
times higher compared to girls [2, 7].

ADHD children are not capable of performing some dai-
ly activities, such as brushing their teeth. Thus, poor oral
hygiene is common in these children [7, 8]. They are also
more likely to develop unhealthy habits leading to dental
caries; i.e., using drugs, tobacco, and alcohol, and eating
meals more frequently due to binge eating [1, 9, 10].
Decay-missed-filled teeth (DMFT) index is one of the best
epidemiological indices to indicate oral hygiene [3, 11].
Drugs suppressing ADHD symptoms, for instance, meth-
ylphenidate and dextroamphetamine, may cause gingival
overgrowth, xerostomia, and bruxism [12, 13]. Involun-
tary grinding or clenching in sleep is called bruxism, which
is a multifactorial condition [7, 10, 13]. Studies claim that
occlusal interferences and the abnormal anatomy of the
temporomandibular joint, along with psychological fac-
tors, such as stress, anxiety, and individual features like
ADHD, lead to bruxism [13-17].

Grooms et al [17] found there to be more primary cari-
ous lesions in children with ADHD compared to the con-
trol group. Broadbent et al [18] stated that ADHD is a
risk factor for high dental caries among children aged 11
to 13 years, whereas Blomquvist et al. [19] claimed that
the relation between ADHD and increased dental caries
is not significant.

Due to the divergent results of the previous studies
and the absence of similar ones in Iranian populations,
the present study was conducted to discuss the oral
health condition and habits of children with ADHD.

Methods

This analytic cross-sectional study was carried out in the
Pediatric Department of the Dental Faculty of Guilan Uni-
versity of Medical Sciences from 2021 to 2024. This study
evaluated the oral health and oral habits of 36 children
diagnosed with ADHD and 36 children without ADHD
(control group). The ADHD of children was diagnosed by
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one of the authors, who is a psychiatrist. Children 12 to
14 years old who had lost all of their primary teeth were
included in the study. Patients who had any other medi-
cal conditions, consumed medicine for ADHD, and were
undergoing orthodontic treatment were excluded. Writ-
ten consent was obtained from the parents. The study is
reported according to the strengthening the reporting of
observational studies in epidemiology guidelines.

To determine the sample size for the two groups of
test and control, the following formula was used, con-
sidering a statistical power of 80%, an error rate of 0.05,
standard deviations equal to 9.2 and 33.5, and d=16.3.
The sample size was calculated at 35.61 minimum,
which was rounded up to 36 for both groups [3].

The DMFT and the gingival bleeding index (GBI) were
measured in both groups. To measure the DMFT, den-
tal surfaces, pits, and grooves were explored; any tooth
with unsupported enamel and softened enamel around
a lesion or treated with the provisional filling was de-
clared as decayed. To make a careful diagnosis of proxi-
mal caries, two bitewing radiographs were obtained
from each patient with their parents’ consent using
the Minray/ Soredex/ Finland radiography device on a
70 kVp/ 7 mA/ 0.2 s setting. The extracted teeth were
counted as “missing,” and the restored teeth as “filled.”

To determine the periodontal condition, the GBI index
was measured using the Michigan O, marking William’s
probe at 6 points (i.e. mesial, middle, distal portions in
both buccal and lingual sides) around each tooth. The
bleeding status of each point was recorded, and ulti-
mately, the number of bleeding points was divided by
the total number of assessed points, and the percent-
age was then calculated.

Parents filled out the questionnaires regarding the in-
formation about their education level and the oral hab-
its and oral health of the child.

The first five questions were about the oral habits of
the children. The questions asked that if their children
had experienced nail-biting, thumb-sucking, teeth-
grinding, placing foreign objects between teeth, or any
trauma to the head, face, or neck area. The answers
were “yes” or “no.”

Questions 6 to 8 focused on the children’s oral health.
They asked: “Does your child brush their teeth at night?”,
“Does your child brush their teeth in the morning?”, and
“Does your child use dental floss?”. Each question had
two possible answers: “Yes” or “No.”
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To analyze the data, the SPSS software, version 16
(SPSS Inc., Chicago, IL, USA) was used, and the indepen-
dent t-test, the analysis of variance, the Fisher test, and
linear regression test were applied at the significance
level of 0.05.

Results

In the current study, 72 children (40 boys and 32 girls)
aged 12-14 years were selected and allocated into two
groups of 36, then examined and assessed. The distri-
bution data regarding gender, age, mothers’ educa-
tion level, and fathers’ education level are presented in

Table 1. Demographic data of patients

April 2025, Volume 13, Issue 2, Number 39

Table 1. The distribution of patients according to gen-
der, age, mothers’ and fathers’ education level was not
significantly different (P=0.999, P=0.959, P=0.057, and
P=0.147, respectively).

Using the independent t-test, DMFT and GBI were
compared in the two groups (Table 2). Accordingly,
DMFT was significantly higher in the ADHD group than
non-ADHD group (P=0.004). GBI was not significantly dif-
ferent between the two study groups (P=0.504).

No. (%)
Characteristic P
Non-ADHD ADHD
Female 16(44.4) 16(44.4)
Gender 0.999
Male 20(55.6) 20(55.6)
12 10(13.88) 11(15.28)
Age group (y) 13 12(16.67) 12(16.67) 0.959
14 14(19.44) 13(18.06)
llliterate 0(0)
Diploma 15(41.7) 19(52.8)
Mother’s education level 0.147
Bachelor’s degree 12(33.3) 5(13.9)
Others 8(22.2) 12(33.3)
Illiterate 0(0)
Diploma 24(66.7) 15(41.7)
Father’s education level 0.057
Bachelor’s degree 8(22.2) 9(25)
Others 4(11.1) 12(33.3)
Journal of Pediatrics Review
Table 2. DMFT index and GBI in non-ADHD and ADHD patients
MeantSD
Variables t P
Non-ADHD (n=36) ADHD (n=36)
DMFT 4.97+2.37 7.19+3.76 3 0.004
GBI 30.88+21.04 35.05+30.69 0.67 0.504

Journal of Pediatrics Review

Abbreviations: SD: Standard deviation; DMFT: Decay-missed-filled teeth index; GBI: Gingival bleeding index; ADHD: Attention deficit hy-

peractivity disorder.
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To analyze the data from the questionnaire about oral
habits, the Fisher exact test was applied. According to
Table 3, tooth grinding, brushing in the morning, and
flossing were significantly different between the groups
(P=0.025, P=0.033, P=0.042, respectively).

Discussion

Children and teenagers diagnosed with ADHD cannot
focus on their daily activities, such as brushing their teeth,
and lack integrity, therefore, they have poor oral hygiene
[5]. Other factors, for example, being more prone to use
alcohol, tobacco, and drugs, [6, 7] ineffective brushing,
and snacking frequently, are definite determinants for
the development of dental caries in these patients [9,
10]. Moreover, as children and teenagers grow older,
their responsibilities increase and parental supervision
decreases, so ADHD is exacerbated, which may majorly af-
fect the future dental needs of the patients [3]. The pres-
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ent study investigated the DMFT and GBI indices through
clinical and radiographical examination and assessed
bruxism using a questionnaire. The results showed that
DMFT was higher in ADHD patients.

Similarly, in a study by Broadbent et al [18], it was in-
dicated that the DMFT index in children with ADHD was
higher and ADHD was a factor for tooth decay in the
age range of 11 to 13 years old. Additionally, the con-
sumption of drugs and sweet beverages to compensate
for xerostomia was considered an important factor for
tooth decay [18, 20]. Grooms et al. [17] and Kohlboeck
et al. [21] also reached similar findings.

However, Blomqvist et al. [1] found conflicting results.
In 2006, a total of 25 children with ADHD and 58 healthy
11-year-olds were studied, and due to unhealthy diets,
ineffective brushing, and lack of focus, DMFS was sig-
nificantly higher in the test group. However, in another

Table 3. Oral habits comparison in non-attention deficit hyperactivity disorder and attention deficit hyperactivity disorder patients

No. (%)
Habit p
ADHD Non-ADHD
Yes 13(36.1) 7(19.4)
Nail biting 0.114
No 23(63.9) 29(80.6)
Yes 1(2.8)
Finger sucking 0.999
No 4(94.4) 35(97.2)
Yes 6(16.7) 0(0)
Teeth-grinding 0.025"
No 30(83.3) 36(100)
Ye 7(19.4 3(8.3
Placing foreign objects e ( ) (8:3)
0.173
between teeth
No 29(80.6) 33(91.7)
Yes 6(16.7) 8(22.2)
Trauma 0.551
No 30(83.3) 28(77.8)
Yes 22(61.1) 24(66.7)
Brushing at night 0.624
No 14(38.9) 12(33.3)
Yes 12(33.3) 21(58.3)
Brushing in the morning 0.033"
No 24(66.7) 15(41.7)
Yes 4(11.1) 10(30.6)
Flossing 0.042"
No 33(88.9) 25(69.4)

ADHD: Attention deficit hyperactivity disorder.

“Fisher exact test.
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study in 2007, a test and control group of 13-year-old
children, including 21 and 79 subjects respectively, were
investigated, and despite their poor hygiene, the DMFS
index was not statistically significant [19].

Accordingly, to inspect the relationship between
ADHD and oral hygiene in permanent dentition, Chau
et al. [22] conducted a study and reported no significant
difference between the ADHD and control groups. As
for the mean GBI index, despite it being higher in the
test group, the existing mean difference was not statis-
tically significant; this is consistent with the findings of
the study carried out by Kohlboeck et al. [21] Chau et al.
[22] stated that the gingivitis in ADHD patients was high-
er than the control group; however, in the case of peri-
odontal disease, the differences were not significant.

As the results demonstrated, bruxism was significantly
higher in the test group, and the results of studies car-
ried out by Mota-Veloso et al. [23] and Chau et al. [22]
were consistent with the current study’s findings. It is
suggested that future studies be conducted with more
subjects and older age groups. Also, it is suggested to
compare the oral health and oral habits of ADHD chil-
dren who are consuming medicine and are not consum-
ing medicine. One of the limitations of this study was
not considering the diet of children.

Conclusion

Children diagnosed with ADHD had poor oral hygiene
and increased dental caries compared to the non-ADHD
children. DMFT index and bruxism were significantly
higher, and although the GBI index difference in the two
groups was not statistically significant, it was indeed high-
er in ADHD patients. With regular dentist appointments,
prevention, education, and proper brushing, children’s
oral and dental problems will decrease. As a result, regu-
lar appointments and proper health education for this
group of children should be in the dentist’s schedule.
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