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Abstract
Bruxism, a parafunctional habit often linked to stress, anxiety, or medical conditions, causes
various symptoms such as jaw pain, headaches, tooth wear and potentially

temporomandibular joint disorders. While bruxism is prevalent in children, the literature
remains unclear on its characteristics in this age group, prompting further review and
investigation.

The prevalence and onset of bruxism in children varies greatly between different studies and
populations, with rates ranging from 6.5% to 88% and while most studies do not report a
significant difference between boys and girls, some have found higher rates in one gender or
the other. Bruxism has multiple causative factors including dental malocclusion,
temporomandibular joint problems, emotional and psychological disorders, sleep disorders,
nutritional deficiencies, medical problems, stress and heredity. However, the correlations
between these factors and bruxism are multifactorial and sometimes contradictory. Bruxism
diagnosis relies on patient history, clinical examination and diagnostic criteria, with
polysomnography for nocturnal cases and BiteStrip® devices as alternatives, while diagnosing
children presents challenges due to the lack of valid diagnostic means and the inadvisability of
polysomnography.

The recognition of stressors and application of psychological stress reduction methods have
also been found to have a significant effect in reducing or eliminating the signs of bruxism in
children.

Treatment approaches for childhood bruxism vary and may include dental information,
correction of malocclusion, occlusal splints, drugs and psychological methods. The use of hard
occlusal splints has been found to prevent dental wear and reduce the frequency of bruxism in
some studies, but further research is needed. The aim of this review is to summarize the

characteristics of bruxism in childhood.

Introduction

Keywords: Bruxism, Children, Diagnosis, Etiology, Treatment

Bruxism is a condition affecting many people by causing a variety of symptoms, such as jaw pain, headache and tooth wear. In

some cases, bruxism can also lead to Temporomandibular Joint (TM]) disorders. The exact cause of bruxism is not yet known,

but it is believed to be related to stress, anxiety, or certain medical conditions [1]. Bruxism is considered a parafunctional habit
as it is a repetitive, unconscious behavior that occurs outside of the normal functions of the jaw, such as chewing, speaking, or

swallowing [1].
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Bruxism can occur while the patient is awake mainly as clenching of the teeth and/or during sleep as clenching or grinding of
the teeth. The majority of bruxists display this parafunctional activity during sleep. The mode, timing and duration of bruxism
varies between individuals and has been associated with emotional, physical stress and overstimulation [1-3].

Bruxism is one of the causes of dental wear. The characteristic flat, worn areas on the chewing surfaces of teeth that result from
bruxism range from mild to severe and may be localized or extend throughout the dental arch. Other symptoms that may appear
in dental tissues as well as in the maxillofacial system are: sensitivity to thermal stimuli, mobility of the teeth, injury to the
periodontal tissues, pulpal necrosis, displacement of the vertebral discs and tension-type headache [1-4]. Despite the fact that
bruxism is a common phenomenon in childhood, its characteristic elements in children have not been yet. The literature on
bruxism in children is confusing and there are no clear conclusions. The purpose of this review is to summarize the characteristics
of bruxism in childhood.

Epidemiology

The prevalence of bruxism is the subject of research not only in dentistry but also in other health disciplines due to various
etiological factors. The difficulty in diagnosis, the use of different recording methodology and the study of different population
groups results in the prevalence of bruxism in children varying in the different epidemiological surveys from 6.5% to 88% [2].
Seraj, et al., examined 600 children with a mean age of 7.4 years, the prevalence of parent-reported bruxism was 26.2% [5].
Cheifetz, et al., examined 154 children under the age of 17, the prevalence of parent-reported bruxism was 38% [6]. Liu, et al.,
reported a lower prevalence rate of childhood bruxism in China, with a prevalence of 6.5% in children aged 2-12 years, while in
younger children aged 3-6 years, bruxism was observed in 36.4% [7,8]. Reding, et al., reported a prevalence of bruxism of 15.1%
in their survey of American children aged 3-17 years [9]. Farsi, et al., reported a prevalence of childhood bruxism of 8.4% in Saudi
Arabia [10]. It is worth mentioning that some of these studies relied on parent-reported information, while others refer to bruxism
that is also found clinically [5-10].

The age of onset of bruxism and its prevalence may vary depending on the study and population being studied. The age of onset
of bruxism is defined as 3.6 years by Cheifetz, et al., while another study finds its onset at 4.9+2 years [4]. In addition, other
studies have reported a decrease in the prevalence of bruxism with increasing age, which may be related to changes in sleep
patterns or other factors [10,11]. Regarding gender differences, most studies do not report a significant difference between boys
and girls in the prevalence of bruxism [5,8,9,12]. However, some studies have reported higher rates of bruxism in boys, while
others have found higher rates in girls [6,13-15]. When the two main features of bruxism were studied separately, adolescent
girls reported significantly more frequent teeth grinding than boys of the same age [16]. Teeth clenching did not seem to have a
difference between the two sexes [17].

Diagnosis

The diagnosis of bruxism is mainly achieved through the evaluation of patient's history and clinical examination. When taking
the patient's dental history, information is requested regarding the existence and nature of the sounds produced during the
clenching or grinding of the teeth, as these are reported by the patient's relatives [11,12,18]. Questions regarding the presence of
maxillofacial pain, especially in the morning, or headaches are also enlightening. Dental abrasion, receding gums, hypertrophy
of the masticatory muscles, the presence of sounds from the TMJ and sensitivity of the teeth when taking hot or cold can
sometimes be observed to a different extent during the clinical examination in case of bruxism. Even though dental attrition is
the result of many factors, it is considered the most differential diagnostic element for the existence of bruxism [1].

Kato, et al., suggest the following diagnostic criteria for the diagnosis of bruxism and its differential diagnosis from other
conditions of the maxilofacial system:

® Report of teeth grinding or grinding noise during sleep, occurring at least 3 to 5 nights per week over a 6-month period

® Presence of dental attrition

* Discomfort or feeling of fatigue coming from the masticatory muscles in the morning

e Hypertrophy of the masticatory muscles [3]

In case of nocturnal bruxism, polysomnography examination could be added to the diagnosis. It is the most reliable method of
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bruxism diagnose during sleep. Includes recordings from electroencephalogram, electroophthalmogram, electromyogram and
electrocardiogram. The patient's symptoms, behavior and possible awakenings during sleep are analyzed and the possible
presence of bruxism is documented. Even though the technique is considered reliable, it is a high-cost procedure and often causes
discomfort to patient, due to monitoring within a hospital environment [17]. As an alternative to polysomnography, BiteStrip®
devices are used in adults. These are diagnostic devices for recording the activity of maxilofacial system at home, mainly during
night. They, also, detect the existence and record the frequency and duration of bruxism episodes [19].

There are no valid diagnostic means to detect bruxism in children [1]. Existing studies are based either on parent or caregiver
reports or on a combination of questionnaires and clinical examination. The diagnosis of bruxism in children requires a complete
patient's dental history, with child's parent or caregiver help, along with a thorough clinical examination [11,12,18]. Even though
polysomnography test is particularly useful for confirming the presence of bruxism during sleep, it is not recommended for
children due to its complexity and cost. The difficulties in bruxism diagnosis are barrier to its correct diagnosis in children. Worth
to mention though, that systems similar to BiteStrip® device can also be used in children. Its sensitivity and predictive value
make it an acceptable mean of diagnosing bruxism [19].

Etiology

The etiology of bruxism is multifactorial, while relevant studies results are conflicting [1]. Causative factors responsible for
bruxism include local, psychological, systemic and genetic factors. According to Lobbezzo and Naeije, the appearance of bruxism
is regulated by the central nervous system and influenced with physiological and psychological factors. Problems such as
occlusal disharmony, parafunctional oral habits, illness and stress act as a trigger in the central nervous system which in turn
causes a change in dopamine neurotransmission. Clenching and grinding of teeth is caused in response to this change [20]. A
number of studies support the association of dental malocclusion and bruxism. Nilner studied the relationship between occlusion
and bruxism in 440 children aged 7-14 years old. He showed a statistically significant correlation between Angle class II and III
occlusion and bruxism [21]. Carlsson, et al., examined 402 children aged 7, 11 and 15 years, focusing on dental wear, occlusion
and maxillofacial system function. 20 years later, the same subjects (94%) were clinically re-examined. It was found that the
existence of Angle class II and dental wear in childhood is a predictive factor of dental wear in adulthood [22]. Ghafournia and
Hajenourozali-Tehrani studied 400 children aged 3-6 years old. They showed that mesial step and flush terminal plane occlusion
of primary molars have a statistically significant correlation with bruxism [23]. Lindqvist found more frequent presence of
occlusal interference in children who grind their teeth [24]. Sari and Sonmez studied 182 children with a mixed dentition and
212 children with permanent dentition. A statistically significant correlation was found between bruxism and dental
malocclusions such as 6mm horizontal overjet as well as overbite [25]. Occlusal changes during the mixed dentition period are
also a causative factor that may be associated with bruxism in children [2]. On the contrary, other researchers did not find any
statistically significant correlation between various occlusal abnormalities and bruxism [26-29].

Temporomandibular Joint (TM]) problems have been claimed to be associated with bruxism in children in several studies
[4,30,31,32,33]. Specifically, Seraj, et al., examined 600 children aged 4-12 years. 63.6% of the participants with TM] problems
were bruxists. The corresponding percentage of bruxism in children who did not have TMJ problems was 24.7% and that was a
statistically significant result [5]. Winocur, et al., in their research on 323 girls aged 12-15 years found a statistically significant
association of bruxism with TMJ problems such as sounds, pain and trismus [34]. On the contrary, Cheifetz, et al., found no such
correlations in their study of children aged 8 years on average [6].

It is argued that caries, toothache and sharp teeth, are also related to bruxism [23]. Nutritional deficiencies, along with other
medical problems including allergies, hyperthyroidism and asthma have also been linked to bruxism [35,36]. It has been reported
that bruxism is more frequent in children with cerebral palsy, intellectual disability and Down syndrome [9,37]. Bruxism has
been associated with emotional disorders such as anxiety, depression and anger. Serra-Negra, et al., used questionnaires in 652
children aged 7-10 years and they found a strong correlation of bruxism with high levels of anxiety [18]. Stress was also found
to be a causative factor in the study of Monaco, et al., on bruxism in children [38]. A pilot study, conducted using
polysomnography in 10 children with bruxism, supports that these children present higher levels of arousal during sleep, which
may be associated with behavioral problems and ADHD [39]. Cheifetz, et al. and Agargun, et al.,, found a relationship between
bruxism and psychological disorders as well as ADHD [6,39]. Themessl-Huber reports that bruxism is related to child's emotional
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problems, however they did not find any relationship with depression [13]. Stressful situations in the child's life such as parents’
divorce, environment change or even death in the family can be causal factors of bruxism [5].

In addition, the literature reports a correlation between bruxism and sleep disorders [6,13]. Weideman, et al., specifically argue
that children who drooled or sleep talk were more likely to exhibit bruxism [40]. In another study, 25.8% of children who exhibit
bruxism were drooling during sleep, while 3.2% had frequent episodes of sleepwalking [13]. Lam, et al., in their study of 6389
children with an average age of 9.2 + 1.8 years, found a correlation between bruxism and parasomnia activities, with sleep talking
being more frequent [11].

Various socio-demographic and socio-economic factors have been implicated as causative factors of bruxism. However, the
correlations are multifactorial and sometimes contradictory. Themessl-Huber study 1674 children aged 7-11 years. Children from
very low economic backgrounds as well as those from very high economic backgrounds exhibited bruxism more frequently than
those whose families were less extreme financial profiles [13]. Finally, heredity contributes to the appearance of bruxism. In the
study by Seraj, et al., bruxism was 2.6 times more common in children whose parents were bruxists than in children with no
family history of bruxism [5]. Similarly, Cheiftez, et al., argue that if one parent had a history of bruxism, their children were 1.8
more likely to bruxism [6].

Treatment

Clenching or grinding of teeth is a common activity in both adults and childhood and occasionally is considered an almost
normal activity. The therapeutic approach is often symptomatic, inhibiting to some extent the effects of bruxism on the
maxillofacial system [41]. Bruxism in childhood is argued to be self-limiting activity [42]. Kieser and Groeneveld in their study
showed that out of 126 children aged 6-9 years of age, only 17 were still bruxists 5 years later [42]. With the early diagnosis and
treatment of bruxism, oral and maxillofacial problems as well as subsequent problems in the general health of children are
prevented [15].

There are conflicting views on the need and effectiveness of therapeutic intervention in childhood bruxism. Most research on
bruxism treatment concerns adults and there is not enough research documentation on bruxism treatment in childhood [43-45].
According to the literature, the possible approaches to the bruxism treatment, vary and may include dental information to patient
and his/her parents, correction of malocclusion, use of occlusal splints, drugs and psychological methods [39-41]. The process of
balancing the occlusion, does not have sufficient bibliographic documentation [45]. Its application to children should not be
adopted as a routine therapy to treat bruxism, since it is a non-reversible approach except for few exceptions where dental
interference is particularly intense [46].

Occlusal splints are often used in adult patients with bruxism. These devices are usually manufactured by hard acrylic and
applied to the upper or lower dental arch. They prevent teeth contact as well as teeth wear and consequently, they prevent the
decrease of vertical dimension. Additionally, it has been argued that the use of these devices acts therapeutically too by reducing
the activity of bruxism [47-50]. Other studies mentioned that these devices reduce the bruxism frequency but not its duration or
intensity [45,46]. Giannasi, et al., studied 17 children with bruxism in a pilot study. In the study group where hard occlusal splints
were used a reduction of bruxism along with concomitant symptoms such as teeth grinding and headaches was observed within
90 days [47]. Cavalho, et al., studied 12 children aged 6-10 years with bruxism. They showed relaxation of mastication muscles
after 1 month of hard occlusal splint use [51]. Macedo, et al., in their systematic review found advantages of the use of these
devices in the prevention of dental wear [52]. Similarly, a decrease in dental wear in children aged 3-5 years who used hard
occlusal splints was observed [53]. On the contrary, in a survey by Restrepo, et al., 36 children aged 3-6 years, use of hard occlusal
splints for 2 years. This study group did not have any statistically significant effect on reducing dental wear and TMJ symptoms
compared to the control group [54]. It is worth to mention that child's craniofacial development follows a complex development,
with a peak at puberty. Thus, the use of occlusal splints at young ages requires frequent recalls to be subject to appropriate
modifications to bone growth [41].

Bruxism treatment associated with other health problems often lies in controlling these problems [50]. The study by DiFrancesco,
et al., included 69 children aged 2-12 years with respiratory problems who were to undergo adenoidectomy and tonsillectomy.
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45.6% of these children presented Bruxism. The percentage of children presenting with Bruxism decreased to 11.8%, 3 months
after the operation [55].

The recognition of the nature of the stressor - anger, confusion, high goals - must follow the application of specific techniques.
The application of psychological stress reduction methods in children was found to have a statistically significant effect in
reducing or eliminating the signs of bruxism [56].

Further research is needed regarding the treatment of bruxism in children as the existing literature does not provide the necessary
documentation [40].

Conclusion

Bruxism is defined as the involuntary, non-functional clenching or grinding of teeth and occurs mainly at night. It causes dental
attrition as well as other symptoms in dental and periodontal tissues. The diagnosis of bruxism in children is based on parental
reports and clinical examination. The prevalence of bruxism in children varies in different epidemiological studies and ranges
from 6.5% to 88%. The etiology of bruxism is multifactorial, while causative factors responsible for bruxism include local,
psychological, systemic and genetic factors. Evidence regarding the need for bruxism treatment in children is considered
insufficient. The therapeutic approach to bruxism in childhood includes informing the parents and monitoring the patients. In
specific cases, psychological methods and occlusal splints can be used.
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