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Bruxism in children and transverse plane of 

occlusion: Is there a relationship or not?

Ana Carla Raphaelli Nahás-Scocate1, Fernando Vusberg Coelho2, Viviane Chaves de Almeida3

Objective: To assess the occurrence of bruxism in deciduous dentition and a potential association between the habit and 
the presence or absence of posterior crossbite. 

Methods: A total of 940 patient files were assessed. They were gathered from the archives of University of São Paulo 
City - UNICID; however, 67 patient files were dismissed for not meeting the inclusion criteria. Therefore, 873 chil-
dren, males and females, comprised the study sample. They were aged between 2-6 years old and came from six different 
public primary schools from the east of the city of São Paulo. Data were collected through questionnaires answered by 
parents/guardians and by clinical examinations carried out in the school environment in order to obtain the occlusal char-
acteristics in the transverse direction. First, a descriptive statistical analysis of all variables was performed (age, sex, race, 
posterior crossbite, bruxism, headache and restless sleep); then, the samples were tested by means of chi-square test with 
significance level set at 0.05%. A logistic regression model was applied to identify the presence of bruxism. 

Results: The prevalence of this parafunctional habit was of 28.8%, with 84.5% of patients showing no posterior cross-
bite. Regarding the association of bruxism with crossbite, significant results were not found. Children with restless sleep 
have 2.1 times more chances of developing bruxism, whereas children with headache have 1.5 more chances. 

Conclusion: Transverse plane of occlusion was not associated with the habit of bruxism.
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iNTroducTioN

Bruxism is a parafunctional activity of the masti-
catory system characterized by clenching or grinding 
the teeth with rhythmic muscular contractions more 
frequent during sleep.28 While this parafunctional 
activity is performed, nearly entirely in the subcon-
scious level, neuromuscular protection mechanisms 
are absent,19 thereby changing the masticatory sys-
tem and causing temporomandibular disorders.29

Clinically, bruxism in children not only causes dif-
ferent levels of tooth surface wear, but also provides 
patients with muscle and joint discomfort. Further-
more, due to axial forces generated in patient’s teeth, it 
can act as an adjuvant in the progression of destructive 
periodontal disease in children,2 in addition to con-
tributing to the development of false Class III, acceler-
ated root resorption of deciduous teeth, changes in the 
chronology of permanent teeth irruption and promo-
tion of dental crowding.15 Thus, this habit should be 
diagnosed and managed as early as possible.15

There have been only a few published studies 
conducted to assess the prevalence of bruxism in 
children. This limitation prevents scientific param-
eters and association of bruxism with etiological 
factors to be established. The literature appears to 
be contradictory regarding the etiology of this para-
functional habit in childhood, thereby characteriz-
ing its origin as multifactorial, involving heredity, 
psychological and behavioral factors as well as occlu-
sal interferences and certain pathologies.4,14,17,18,20,21,28 
Some authors report that occlusal factors such as 
overjet, overbite, molar and canine relationship, 
open bite and crossbite might play an important role 
in the development of this habit in children.12,26,29

Bruxism in children is also diagnosed with painful 
symptoms of Temporomandibular Disorders (TMD) 
of which it can be considered a possible causal fac-
tor.26 Additionally, frequent headaches and restless 
sleep are associated with this habit.3

Thus, in this context, this study aimed at in-
vestigating the prevalence of bruxism in deciduous 
dentition, trying to relate it to occlusal factors, spe-
cifically the transverse plane of occlusion, so as to 
establish a causal factor alone, since several nuances 
are present in scientific research. In addition, the as-
sociation of this parafunctional habit with restless 
sleep and headaches was also verified.

maTerial aNd meThods

Ethical aspects

This study was funded by the Brazilian National 
Council for Scientific and Technological Devel-
opment - CNPq (Undergraduate Research) from 
2008 to 2009. It is part of a project developed to 
assess the association between bruxism in children 
and posterior crossbite, conducted in accordance 
with the rules and principles adopted by Ethics and 
Research (13355774).

Sample selection

Clinical records of Brazilian children, males and 
females, aged between 2 years and 1 month old and 
6 years and 11 months old, enrolled in 2005 in prima-
ry public schools located in the east of the city of São 
Paulo, were assessed. The initial sample comprised 
940 children; however, 67 records were excluded for 
not meeting the inclusion criteria. Therefore, the fi-
nal sample comprised 873 children of which 37.3% 
and 38.7% were 4 and 5 years old, respectively.

Inclusion criteria

The medical records of children included in 
this sample met the following inclusion criteria: 
Informed consent form signed by parents/guard-
ians; questionnaire properly answered; children 
aged between 2 years and 1 month and 6 years and 
11 months; complete deciduous dentition with-
out erupted or erupting permanent teeth; absence 
of carious lesions or extensive loss of structure that 
compromised coronary occlusion; lack of early loss 
of deciduous teeth; absence of any kind of trauma; 
absence of visual and/or hearing and/or mental im-
pairment; no previous orthodontic treatment and/or 
speech therapy.

Informed consent form and questionnaire

Parents/guardians were given detailed explana-
tion about the objectives and design of data col-
lection in the schools. Subsequently, an informed 
consent form was sent so as to notify them about 
the research, its importance and objectives. A ques-
tionnaire on parafunctional habits and other char-
acteristics related to the overall health of children 
was also sent. The examiner did not interfere during 
questionnaire completion.
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Examiner calibration

Three examiners were properly calibrated prior 
to clinical examination. The calibration process 
included the examination of occlusion in 24 chil-
dren, performed twice with a 15-day interval in 
between. Data were subjected to Kappa statistics 
(K) for analysis of reproducibility. An index great-
er than 0.81 K and Pearson correlation coefficient 
(Rs > 0.90) were calculated. Results revealed excel-
lent intra and inter-examiner reliability.

Clinical examination

All clinical examinations were performed in the 
school environment with the children sitting com-
fortably and facing abundant source of artificial 
light. First, they were asked to perform maximum 
mouth opening and then occlude in maximum in-
tercuspation (MIH) for data collection.

To assess transverse posterior relationship between 
upper and lower dental arches, the following criteria 
were applied: Absent posterior crossbite (when the 
palatal cusps of upper posterior teeth occluded in the 
groove of mandibular posterior teeth), and presence 
of posterior crossbite (when the buccal cusps of up-
per posterior teeth occluded in the central sulcus of 
lower teeth, thereby establishing a transverse or in-
verted cross relationship on the back). Subsequently, 
both unilateral crossbites, whether with shift or true, 
as well as bilateral ones, were included.

Questionnaire

A questionnaire13 comprising standardized ques-
tions about patient’s history was answered by par-
ents/guardians.17 Based on the questionnaire, the 
presence of bruxism (yes or no), the period in which 
the child presented the parafunctional habit (day-
time, night time or both), and the variables related 
to the presence of restless sleep (yes or no) as well as 
headaches (yes or no) were investigated. It is worth 
mentioning that the examiners did not interfere 
while the questionnaires were being filled out.

Data analysis

First, a descriptive statistical analysis of all vari-
ables (age, sex, race, posterior crossbite, bruxism, 
headache and restless sleep) was carried out. Sub-
sequently, analyses of statistical significance were 

conducted by means of chi-square test in order to 
investigate possible associations between bruxism 
and other characteristics (sex, race, posterior cross-
bite, headache and restless sleep). The same test in-
vestigated a potential association between posterior 
crossbite, headache and restless sleep. At last, a lo-
gistic regression model was applied for the presence 
of bruxism, thus presenting the Odds Ratio (OR). 
The level of significance was set at 5%, i.e., test re-
sults were not statistically significant when P-value 
was less than or equal to 0.05.

resulTs

Descriptive analysis of variables in the sample

Sample distribution according to age was pre-
dominantly composed of children between 4 
and 5 years old (37.3% and 38.7%, respectively). 
Regarding patients’ sex, the sample was very well 
divided and comprised 434 females (49.7%) and 
439 males (50.3%). As for race, most children had 
brown skin (pardo) (58%), whereas only 0.4% had 
yellow skin.

The minority showed posterior crossbite, total-
ing 15.5% (n = 135) as distributed in Table 1. As for 
the prevalence of the parafunctional habit of brux-
ism, 26.5% of children had the habit at night, 2.2% 
during the day and 0.1% during the night and dur-
ing the day, thereby representing a total of 28.8% 
of children with bruxism. Out of the total sample, 
21.8% (n = 190) reported having headaches while 
36.1% (n = 315) claimed to have restless sleep.

Association between bruxism and other variables

To assess a potential association between the pres-
ence of bruxism and other variables, the sample was 
divided as follows: “No” (when the child did not 
have bruxism) and “Yes” (when children showed 
signs of bruxism at night and/or day). The variable 
posterior crossbite was also treated in a similar way: 
“Absent” (when the child did not have posterior 
crossbite) and “Present” (when the child presented 
any type of posterior crossbite).

According to Table 2, the prevalence of brux-
ism was higher for males (30.5%) in comparison to 
females (27%). Likewise, black-skin children had 
higher prevalence (36.1%) when compared  to oth-
er races. Among children with no posterior crossbite, 
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Table 1 - Sample distribution according to posterior crossbite (PCB)

Table 2 - Sample distribution according to the presence of bruxism and variables of sex, posterior crossbite, headache, restless sleep and race.

PCB Absent Bilateral Unil. shift R Unil. shift L Unil. true. R Unil. true. L Total

n 738 19 53 28 21 14 873

% 84.5 2.2 6.1 3.2 2.4 1.6 100

B
ru

x
is

m

Sex Posterior crossbite Headache Restless sleep Race

Female Male Absent Present No Yes No Yes Yellow White Black Brown

n % n % n % n % n % n % n % n % n % n % n % n %

No 317 73 305 69.5 510 69.1 112 83 505 73,9 117 61.6 432 77.4 190 60.3 4 100 225 74.5 39 63.9 354 70

Yes 117 27.0 134 30.5 228 30.9 23 17 178 26.1 73 38.4 126 22.6 125 39.7 0 0 77 25.5 22 36.1 152 30

Total 434 100 439 100 738 100 135 100 683 100 190 100 558 100 315 100 4 100 302 100 61 100 506 100

Table 3 - Chi-square test results.

Chi-square test

Comparison with bruxism P-value 

Sex 0.2762

Race 0.1592

Posterior crossbite 0.0015*

Headache 0.0012*

Restless sleep ‹ 0.0001*

Table 4 - Sample distribution according to the presence of posterior crossbite 
associated with headache and restless sleep.

Posterior

crossbite

Headache Restless sleep

No Yes No Yes

n % n % n % n %

Absent 579 84,8 159 83,7 471 84,4 267 84,8

Present 104 15,2 31 16,3 87 15,6 48 15,2

Total 683 100 190 100 558 100 315 100

*Significant at 5%.

Table 5 - Sample distribution according to the presence of headache and 
restless sleep.

Headache

Restless sleep

Absent Present

n % n %

Absent 468 83.9 215 68.3

Present 90 16.1 100 31.7

Total 558 100 315 100

Table 6 - Chi-square test results.

*Significant at 5%.

Chi-square test

Comparison P-value 

PCB X headache 0.7997

PCB X restless sleep 0.9671

Headache X restless sleep ‹ 0.0001*

the percentage of bruxism (30.9%) was higher than 
children with posterior crossbite (17%). As for head-
aches, 38.4% reported headache and showed signs of 
bruxism, whereas 26.1% reported having no head-
ache even though they showed signs of bruxism. 
Children with restless sleep presented a higher per-
centage of bruxism (39.7%) in comparison to those 
who did not report restless sleep (22.6%).

Table 3 presents the results of the chi-square test 
with significance level set at 5%. Results show a 
significant association between posterior crossbite 
(p = 0.0015), headache (p = 0.0012) and restless 
sleep (p < 0.0001).

Association between posterior 

crossbite, headache and restless sleep

Table 4 shows the result of sample distribution 
according to the presence of posterior crossbite, 
headache and restless sleep. Table 5 shows the result 
of sample distribution according to the presence of 
headache and restless sleep. A total of 31.7% of chil-
dren who had restless sleep also had headaches. This 
represents nearly the double if compared to children 
who did not have restless sleep (16.1%). The chi-
square test showed that there was only significant 
association between headache and restless sleep with 
p < 0.0001 (Table 6).

Logistic regression model for 

the presence of bruxism

A logistic regression model was applied for the 
presence or absence of bruxism (Table 7). Chil-
dren without posterior crossbite were 2.2 times more 
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likely to have bruxism in comparison to children with 
posterior crossbite. Children who complained of hav-
ing headaches were 1.5 times more likely (50% more) 
to develop bruxism, in comparison to those who did 
not have headaches. Children with restless sleep have 
2.1 more chances to develop bruxism, in comparison 
to children with peaceful sleep.

discussioN

The prevalence of the parafunctional habit of 
bruxism in deciduous dentition has been the subject 
of some recent epidemiological studies. However, 
lack of uniformity and standardization of criteria to 
assess bruxism in children have resulted in a wide 
variation of its prevalence.17,22,25,28

The actual occurrence of bruxism in children can-
not be easily registered because the presence of wear 
facets observed during clinical examination may in-
dicate only a history of bruxism which may no lon-
ger be occurring at the time of evaluation. On the 
other hand, the beginning of the habit may not yet 
have caused the tooth to show signs of wear. Thus, 
although being subjective, the method of interview-
ing the children’s parents is considered trustworthy 
to assess the prevalence of this habit, as it reflects the 
existence of dental noises produced by the child and 
which are actually perceived by parents. Therefore, 
even though prevalence was underestimated, the oc-
currence of false-positives is almost eliminated.29

The methods employed herein included a 
questionnaire answered by parents and/or guard-
ians and followed a similar standard used in oth-
er  studies.5,13,14,17,30 The difficulty in diagnosing this 

parafunctional disturbance is widely known29 even 
when diagnosis is based on polysomnography exams 
which were not performed in this sample. Such an 
exam becomes even more limited when dealing with 
children at the stage of primary dentition.

Results obtained herein showed a high prevalence 
of the parafunctional habit of bruxism, thus corrobo-
rating results of previous studies.11,16,17,18,24,30 However, 
some studies21,27 revealed even higher occurrences 
of around 45% whereas others revealed much low-
er occurrences as low as 6.4% in Turkey1 and 11% 
in India.5 It can be supposed that the origin of these 
differences (regarding the prevalence of bruxism in 
children) is possibly related to lack of uniformity 
in methodological research, cultural differences be-
tween countries, or even a variety of age groups.

Regarding patients’ sex, some studies show that the 
parafunctional habit of bruxism in children has prevailed 
for males,14,17,18 which was also found in this study. How-
ever, a study of Mexican children detected the presence of 
bruxism in 6% in female population compared to 1.5% 
in male population.12 Other studies found no signiicant 
diferences regarding sexual dimorphism.5,7,9,28

In the present study, the majority of children with 
bruxism did not present posterior crossbite when as-
sessed statistically. However, the results support sta-
tistical analysis, thereby giving significance to factors 
of bruxism, headache and restless sleep. Bruxism is 
often associated with patient’s emotional state and is 
more common among anxious children.6,23

When the chi-square test was applied, the only factors 
showing a statistically signiicant association were headache 
and restless sleep. Nevertheless, posterior crossbite was 

Table 7 - Results of logistic regression model applied for the presence of bruxism.

Characteristic Chance ratio
95% conidence interval

Lower limit Upper limit P-value

Posterior crossbite

Present 1.0
1.4 3.6 0.0011

Absent 2.2

Headache

No 1.0
1.1 2.2 0.0148

Yes 1.5

Restless sleep

No 1.0
1.6 2.9 ‹0.0001

Yes 2.1
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not signiicantly associated with headache and restless 
sleep. These data conirm what the literature already 
proves: There is a correlation between the presence of 
restless sleep in children with headache.8,10

The logistic regression model showed that children 
without posterior crossbite were 2.2 more likely to 
have bruxism, in comparison to children with posterior 
crossbite. Children who complained of headache were 
1.5 times more likely to develop bruxism, in compari-
son to those who did not complain of headaches. Also, 
children with restless sleep were 2.1 more likely to have 
bruxism, in comparison to children with peaceful sleep.

Researchers believe bruxism is strongly correlated 
with children’s emotional state6,8,10,17,23 (anxiety, hy-
peractivity, restless sleep), which was also considered 
in this paper. Additionally, according to some stud-
ies,4,14,18,20,21,28 children’s general health, occurrence of 
malocclusion (absent, mild, moderate and severe) and 
the presence of other parafunctional oral habits can also 
be paired with bruxism. However, in contrast to these 
studies, the results of the present study showed no sig-
niicant relationship between the presence of bruxism 
and posterior crossbite, i.e., the occlusal factor.

In this context, the combination of several eti-
ologic factors present in a single individual great-
ly increases the likelihood of bruxism in children. 
Furthermore, its high prevalence is being consid-
ered an intrinsic problem of modern society. Thus, 
different treatment modalities available nowadays 
should be individualized for each patient.

Early diagnosis is important to reduce the conse-
quences of this parafunctional activity. Clinician’s treat-
ment protocol should be directed towards reducing 
psychological stress and treating signs and symptoms, 
since bruxism cannot be permanently eliminated. One 
should opt for conservative therapy, with reversible and 
not invasive control as well as continuous follow-up. 
Due to its multifactorial etiology, bruxism treatment 
should involve professionals such as pediatricians, psy-
chologists, pediatric dentists and otolaryngologists.

coNclusioNs

The parafunctional habit of bruxism was preva-
lent in 28.8% of the total sample studied. There was 
no significant relationship between this parafunc-
tional habit and the transverse plane of occlusion. 
However, headache and restless sleep were signifi-
cantly associated with bruxism in children.
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