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Introduction: Bruxism is characterized by repeated tooth grinding or clenching. The
condition can occur in all age ranges and in both genders, being related or not to other
oral habits.

?& br:1t:éo nathic Objective: The objective of the present study was to investigate the occurrence of
svstem: g bruxism in children with nasal obstruction and to determine its association with other
C);]ild ’ factors.

Methods: Sixty children with nasal obstruction seen at the Otorhinolaryngology
Outpatient Clinic of the University Hospital of Ribeirao Preto participated in the
study. The data were obtained using a pre-established questionnaire applied to the
person responsible and by orofacial evaluation of the patient. The participants were
divided into two groups: group with bruxism (GB) as reported by the relatives and with
the presence of tooth wear detected by clinical evaluation, and group without
bruxism (GWB), consisting of children with none of the two symptoms of bruxism
mentioned above.

Results: The presence of bruxism exceeded its absence in the sample studied
(65.22%). There was no significant difference (P < 0.05) between groups regarding
gender, phase of dentition, presence of hearing diseases, degree of malocclusion, or
child behavior.

Conclusion: Bruxism and deleterious oral habits such as biting behavior (objects, lips
and nails) were significantly present, together with the absence of suction habits, in
the children with nasal obstruction.

© 2007 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

* Corresponding author. Bruxism is a non-functiopal activ!‘ty .charac.terized
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occur during the day or more commonly at night in
an unconscious manner [1,2]. Bruxism is classified as
centric when tooth clenching occurs in centric
occlusion or in maximum intercuspation without
sliding, and as eccentric when there is tooth sliding
in protrusive and lateroprotrusive positions, causing
facet wear usually in anterior and posterior teeth
[3]. The etiology of bruxism is considered to be
multifactorial, including local [1,4], psychological
[1,5—8], and neurological factors [1].

Bruxism may be caused by allergic processes, by
asthma and by respiratory airway infection. Thus,
bruxism may be a reflex of the central nervous
system due to an increase in negative pressure in
the middle and/or inner ear caused by allergic
edema of the mucosa of the auditory tubes. The
disorder of the middle ear would induce a reflex
action in the temporomandibular joint (TMJ), sti-
mulating the nucleus of the trigeminus nerve [2].
Other investigators have mentioned the association
between bruxism and respiratory problems [5,9—
14]. Parafunctional habits have also been detected
in children with bruxism, among them suction of a
pacifier, nail biting and the habit of biting objects
[2,10].

The incidence of bruxism reported in the litera-
ture ranges from 5 to 81% of different age ranges, a
fact attributed to different methods of investigation
[1,6,8,15—18]. A previous study pointed out that
subjective symptoms and clinical signs of TMJ dis-
orders, including bruxism, were more common
among boys than girls in the 6—8 year age range
[19].

An early diagnosis should be made to avoid
damage such as dental mobility, headache and trau-
mas. Some authors believe that childhood bruxism
does not always need to be treated since the child is
in the growing process and is resistant to bruxism
[1]. However, if damage to the stomatognathic
system is present, occlusal adjustment and ortho-
dontic braces [15], an interdental splint [20], psy-
chotherapy [15,20—22], and exercise [15] are
prescribed. Additional therapeutic modalities have
been suggested, but there is no consensus about the
most efficient one [23].

The objective of the present study was to inves-
tigate the occurrence of bruxism in children with
nasal obstruction and to determine its association
with other factors.

2. Methods

The study was approved by the Research Ethics
Committee of the University Hospital, Faculty of
Medicine of Ribeirao Preto, University of Sao Paulo

(no. 1959/02) and the persons responsible for the
children signed a term of informed consent for their
participation in the study.

The study was initially conducted on 60 children
of both genders aged 2—13 years with an otorhino-
laryngologic diagnosis of nasal obstruction. The
children were followed at the Otorhinolaryngology
Outpatient Clinic of the University Hospital, Faculty
of Medicine of Ribeirao Preto (HCFMRP—USP) from
February to June 2002.

2.1. Inclusion criteria

Children who presented nasal obstruction deter-
mined by an otorhinolaryngologist were selected. A
questionnaire was applied to the persons responsible
for the children regarding breathing behavior and the
patients were submitted to otorhinolaryngologic phy-
sical examination including otoscopy, rhinoscopy and
oroscopy. For a more precise diagnosis of the causal
factor of respiratory obstruction, the children were
also submitted to flexible nasofibroscopy.

2.2. Exclusion criteria

Children with congenital or acquired craniofacial
abnormalities, genetic syndromes, neurologic dis-
orders, mental deficiency, and psychiatric disorders
of childhood were excluded from the study.

After subject selection, the persons responsible
answered a pre-established questionnaire and the
children were submitted to orofacial evaluation.
The objective of the questionnaire was to obtain
data regarding identification, gender, age, report of
bruxism, period of occurrence and frequency of
bruxism, presence of pain in the masticatory mus-
cles and/or TMJs, presence of deleterious oral
habits such as biting of lips, cheeks, objects and
nails, and suction (fingers, pacifier), and character-
ization of child behavior. Orofacial evaluation was
performed by the same professional, who recorded
type of dentition, degree of malocclusion and pre-
sence of tooth wear. The degree of malocclusion was
classified according to the classification of the World
Health Organization (WHO), the standard adopted
by Shinkai et al. [9], i.e., absent/mild (no abnorm-
ality, or mild anomalies such as one or more teeth
with giroversion or with slight overlap or spacing),
moderate-severe (anterior crossbite, open bite,
posterior crossbite, marked overbite, and marked
jutting of teeth). The presence of tooth wear was
determined by the observation of facets for atypical
wear that might characterize bruxism.

The subjects were then divided into two groups,
i.e., with bruxism (GB) and without bruxism (GWB).
Two criteria were used for inclusion in GB: the child
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should present tooth wear and the person respon-
sible should report during the interview that the
child ground his teeth. Thirty children (65.22% of the
sample) were included in this group.

Children without tooth wear and children whose
parent/person responsible denied episodes of brux-
ism were included in GWB. Sixteen of the 60 children
studied (34.78%) met the criteria for this group. The
remaining children who did not meet the two cri-
teria for inclusion in GB or GWB (N =14) were
excluded from the study.

Data were analyzed statistically using the GMC
Basic Software, version 7.3. For intergroup compar-
ison, the chi-square test was used for the variable
presence/absence of oral habits, and the Fisher
exact test was used for comparison of the following
variables: gender, phase of dentition, degree of
malocclusion, presence and absence of hearing dis-
eases, children’s behavior as reported by the rela-
tives, pain in the masticatory muscles and/or TMJs,
respiratory diseases, and deleterious oral habits.
The binomial test was used for intragroup compar-
ison to determine differences in gender and pre-
sence of allergic rhinitis and deleterious biting or
suction habits in the sample as a whole.

3. Results

Analysis by the binomial test revealed that the
presence of bruxism was significantly higher than
its absence (P < 0.05) in the study sample, i.e.,
more children met the criteria of GB (30 subjects)
than of GWB (16 subjects).

GB consisted of 21 boys (70%) and 9 girls (30%)
aged 2 years and 1 month to 10 years and 9 months.

Table 1
type of dentition

GWB consisted of 8 boys (50%) and 8 girls (50%) aged
2 years and 9 months to 12 years and 8 months.

Comparison of GB and GWB indicated a lack of
significant differences (P > 0.05) between them
regarding the following aspects: gender, age range,
dentition phase (Table 1), degree of malocclusion,
pain in the masticatory muscles and/or TMJs
(Table 2), child behavior as reported by the rela-
tives, presence and absence of hearing diseases, and
at least one deleterious oral habit (suction habits).

There was a statistically significant difference
(P < 0.05) between GB and GWB regarding the pre-
sence/absence of oral habits related to biting such
as nail, object and lip biting, with a prevalence of
biting habits in GB.

The intragroup analyses carried out using the
binomial test revealed a prevalence of boys in GB
(P < 0.05) and of allergic rhinitis associated with
other airway diseases present in 22 children, i.e.,
73.3% of the cases (P < 0.01), as can be seen in
Table 3. The presence of two or more deleterious
habits related to biting (P < 0.01) and the absence
of suction habits (P < 0.05) were also observed. The
same did not apply to GWB.

4. Discussion

The diagnosis of bruxism may be incomplete if only
the presence of tooth wear is considered. Tooth
wear may indicate a history of previous, and not
current, bruxism, or the habit may be recent with a
duration insufficient to cause tooth wear [9]. Thus,
the methodology employed in the present study was
based on two criteria for the definition of the occur-
rence of bruxism, i.e., clinical observation of tooth

Distribution of the groups with bruxism (GB) and without bruxism (GWB) regarding gender, age range, and

Gender Age range (m) Phase of dentition

F f (%) M f (%) Primary f (%) Mixed f (%)
GB (n=30) 9 30 21 70 2—1 to 109 13 43.33 17 56.67
GWB (n=16) 8 50 8 50 2—-9 to 128 9 56.25 7 43.75

F: Female; M: male; f (%): relative frequency; m: months.

Table 2 Description of pain in the masticatory muscles and/or temporomandibular joints by the groups with bruxism

(GB) and without bruxism (GWB)

Degree of malocclusion Pain

A/L f (%) M/S f (%) P f (%) A f (%)
GB (n=30) 17 56.67 13 43.33 3 10 27 90
GWB (n=16) 7 43.75 9 56.25 0 0 16 100

A/L: absent/low; f (%): relative frequency; M/S: moderate/severe. P: presence; A: absence.
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Table 3 General overview of upper airway diseases in the group with bruxism (GB) and the group without bruxism
(GWB)

GB HVA HAVA RA Chronic GWB HVA HAVA RA Chronic Bronchitis Septal
sinusitis sinusitis deviation
1 X X 1 X X
2 X X 2 X
3 X X 3 X
4 X 4 X
5 X X 5 X
6 X X 6 X X
7 X X 7 X X
8 X 8 X
9 X X 9 X
10 X 10 X
11 X X 11 X X
12 X X 12 X X X
13 X 13 X
14 X 14 X X X
15 X X 15 X X
16 X X 16 X X
17 X X
18 X X
19 X X
20 X X
21 X
22 X
23 X
24 X X
25 X X
26 X X
27 X
28 X X
29 X X
30 X X

HVA: Adenoid hypertrophy; HAVA: adenotonsillar hypertrophy; RA: allergic rhinitis.

wear and a report of tooth clenching and grinding by
the persons responsible for the children.

In the present sample, consisting of children with
airway diseases, there was a significant predomi-
nance of bruxism, in agreement with authors who
point out an association between airway diseases
and bruxism [9,10—14].

Intragroup analysis revealed a prevalence of
allergic rhinitis associated with other airway dis-
eases in the group with bruxism, confirming the fact
that allergic children are more predisposed to brux-
ism than non-allergic children [1]. The association of
bruxism with respiratory diseases has also been
reported by Marks [2]. In addition to the presence
of allergic edema in the mucosa of the auditory
tubes, the author suggested that allergic children
have a larger amount of saliva, which reduces the
need to swallow. This may alter the pressure in the
auditory tubes and increase the occurrence of brux-
ism. However, no reports investigating this hypoth-
esis were detected.

In the present sample there was no association
between bruxism and the presence of hearing dis-
eases, confirming the findings reported by Porto
et al. [10].

There was no difference in gender between
groups, in agreement with other studies [9,24].
However, intragroup analysis revealed a predomi-
nance of male gender in GB in agreement with other
studies [19,25].

The age range of the group with bruxism was 2
years and 1 month to 10 years and 9 months, indi-
cating that bruxism can be present among children
of different ages [19,25]. In the present study there
was no difference between groups or even by
intragroup analysis regarding dentition phase. This
result agrees with Porto et al. [10], but not with
authors who detected a relationship between brux-
ism and decidual dentition [13] or mixed dentition
[4].

According to WHO criteria, in the present study
there was no association between bruxism and the
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degree of dental malocclusion, in agreement with
previously reported data [7,9,24,26]. Conversely,
several authors consider occlusal abnormalities to
be among the important local factors for the onset
of bruxism [1,4].

There was no difference between groups regarding
the presence or absence of pain in the masticatory
muscles and/or TMJs. In addition, absence prevailed
in the intragroup analysis, as also reported by others
[6]. Episodes of bruxism are more occasional and
milder in children, explaining the absence of TMJ
dysfunction [1]. This symptom may possibly manifest
more frequently after childhood if there is persis-
tence of bruxism, which is an aggressive factor
against the stomatognathic system.

In the present study there was no difference
between GB and GWB regarding the behavior of
the children reported by the persons responsible.
Several authors have pointed out an intimate rela-
tionship between bruxism and psychogenic factors
[1,3,6,7]. A relationship between bruxism and
anxious behavior has been detected [5,8]. The
report of the parents about the behavior of the
children probably was not sufficient to identify
problems of behavior, or it is possible to assume
that there are different etiologies for this parafunc-
tional behavior.

Regarding the occurrence of other oral habits, a
statistically significant difference was observed
between GB and GWB. A significant presence of
habits involving biting behavior and the absence
of suction habits were detected in GB according
to intragroup analysis.

According to Ramfjord and Major [3], bruxism
may be intimately associated with oral habits of
forced biting, such as biting of objects, tongue,
cheeks and nails. Some authors associate bruxism
with habits involving object biting, tongue suction
and oral breathing [2], and sleeping with a hand
below the chin [10], or include in the same category
of bruxism repetitive grinding and clenching move-
ments and biting objects, nails, lips and cheeks, as
well as suction habits [1].

Future studies on nose-breathing and mouth-
breathing children without allergic rhinitis may bet-
ter elucidate the role of allergic rhinitis as a factor
causing bruxism.

5. Conclusion

In the sample studied here, consisting of children
with airway diseases, there was a prevalence of
bruxism, a significant presence of deleterious oral
habits such as biting (objects, lips and mails) and the
absence of suction habits.

References

[1] R. Ahmad, Bruxism in children, J. Pedod. 10 (1986) 105—126.

[2] M.B. Marks, Bruxism in allergic children, Am. J. Orthod. 77
(1980) 48—59.

[3] L.D.S. Ramfjord Siurd, N. Major, Bruxismo e habitos oclusais
correlatos: epidemiologia, etiologia e sintomatologia, in:
Oclusao, 3th ed., Guanabara, Rio de Janeiro, 1987, pp. 131—
136.

[4] S. Sari, H. Sonmez, The relationship between occlusal fac-
tors and bruxism in permanent and mixed dentition in
Turkish children, J. Clin. Peditr. Dent. 25 (2001) 191—194.

[5] M.M. Ohayon, K.K. Li, C. Guilleminault, Risk factors for sleep
bruxism in the general population, Chest 119 (2001) 53—61.

[6] A.T. Cheifetz, S.K. Osganian, E.N. Allred, H.L. Needleman,
Prevalence of bruxism and associated correlates in children as
reported by parents, J. Dent. Child (Chic.) 72 (2005) 67—73.

[7] D. Manfredini, N. Landi, M. Romagnoli, M. Bosco, Psychic and
occlusal factors in bruxers, Aust. Dent. J. 49 (2004) 84—89.

[8] D. Petit, E. Touchette, R.E. Tremblay, M. Boivin, J. Mon-
tplaisir, Dyssomnias and parasomnias in early childhood,
Pediatrics 119 (2007) 1016—1025.

[9] R.S.A. Shinkai, L.M. Santos, F.A. Silva, M. Nobre dos Santos,
Contribuicdo ao estudo da prevaléncia de bruxismo excén-
trico noturno em criancas de 2 a 11 anos de idade, Rev.
Odontol. Univ. Sao Paulo 12 (1998) 29—37.

[10] ER. Porto, L.R. Machado, I.C.G. Leite, Variaveis associadas
ao desenvolvimento de bruxismo em criancas de 4 a 12 anos,
J. Bras. Fonoaudiol. 1 (2000) 73—79.

[11] T.T. Sjoholm, A.A. Lowe, K. Miyamoto, J.A. Fleetham, C.F.
Ryan, Sleep bruxism in patients with sleep-disordered
breathing, Arch. Oral Biol. 45 (2000) 889—896.

[12] A. Oksenberg, E. Arons, Sleep bruxism related to obstructive
sleep apnea: the effect of continuous positive airway pres-
sure, Sleep Med. 3 (2002) 513—515.

[13] F.C. Valera, L.V. Travitzki, S.E. Mattar, M.A. Matsumoto, A.M.
Elias, W.T. Anselmo-Lima, Muscular, functional and ortho-
dontic changes in pre school children with enlarged adenoids
and tonsils, Int. J. Pediatr. Otorhinolaryngol. 67 (2003) 761—
770.

[14] R.C. DiFrancesco, P.A. Junqueira, P.M. Trezza, M.E. de Faria,
R. Frizzarni, F.E. Zerati, Improvement of bruxism after T & A
surgery, Int. J. Pediatr. Otorhinolaryngol. 68 (2004) 441—
445,

[15] R.C. Cash, Bruxism in children: review of the literature, J.
Pedod. 12 (1988) 107—127.

[16] G.R. Reding, W.C. Rubright, S.0. Zimmerman, Incidence of
bruxism, J. Dent. Res. 45 (1966) 1198—1204.

[17] B. Bharti, P. Malhi, S. Kashyap, Patterns and problems of
sleep in school going children, Indian Pediatr. 43 (2006) 35—
38.

[18] X. Lui, Y. Ma, Y. Wang, Q. Jiang, X. Rao, X. Lu, et al., Brief
report: an epidemiologic survey of the prevalence of sleep
disorders among children 2—12 years old in Beijing, Pedia-
trics 115 (2005) 266—268.

[19] U.M. Ettala-Ylitalo, T. Laine, Functional disturbances of the
masticatory system in relation to articulatory disorders of
speech in a group of 6—8 year-old children, Arch. Oral Biol.
36 (1991) 189—194.

[20] M.A. Ommerborn, C. Schneider, M. Giraki, R. Schafer, J.
Handschel, M. Franz, et al., Effects of an occlusal splint
compared to cognitive-behavioral treatment on sleep brux-
ism activity, Eur. J. Oral Sci. 115 (2007) 7—14.

[21] C.C. Restrepo, E. Alvarez, C. Jaramillo, C. Vélez, |. Valencia,
Effects of psychological techniques on bruxism in children
with primary teeth, J. Oral Rehabil. 28 (2001) 354—362.



396 T.H. Grechi et al.

[22] A. Hachmann, E.A. Martins, F.B. Araujo, R. Nunes, Efficacy of 19-year-old Turkish children, Angle Orthod. 74 (2004)
the nocturnal bite plate in the control of bruxism for 672—676.
3 to 5 year old children, J. Clin. Pediatr. Dent. 24 (1999) [25] S.R. Shetty, A.K. Munshi, Oral habits in children: a
9—15. prevalence study, J. Indian Soc. Pedod. Prev. Dent. 16
[23] E.K. Tan, J. Jankovic, Treating severe bruxism with botuli- (1998) 61—66.
num toxin, J. Am. Dent. Assoc. 131 (2000) 211—-216. [26] A.P. Vanderas, K.J. Manetas, Relationship between maloc-
[24] A. Demir, T. Uysal, E. Guray, F.A. Basciftci, The relationship clusion and bruxism in children and adolescents: a review,
between bruxism and occlusal factors among seven- to Pediatr. Dent. 17 (1995) 7—12.

Available online at www.sciencedirect.com

ScienceDirect




