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Abstract

Purpose The aim of this article was to assess the sleep behav-
iors that serve as risk factors related to bruxism in children
ages 0 to 12 years by performing a systematic review and
meta-analysis of published studies.

Methods Seven databases were searched to identify all peer-
reviewed articles potentially relevant to the review. Data were
pooled for random-effects modeling. Sleep risk factors related
to bruxism in this age group are summarized using pooled
odds ratios (ORs), 95% confidence intervals (Cls), and P
values.

Results Of 5637 initially identified articles, 14 met inclusion
criteria. Study qualities of all case-control studies were high.
Quality of cross-sectional studies was more variable. The
pooled ORs, 95% CIs, and P values were as follows: snoring
(2.86, 1.85-4.42, <0.0001), mouth breathing (1.51, 1.04—
2.18, 0.029), restless sleep (2.31, 1.89-2.83, <0.0001),
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drooling (1.79, 1.07-2.97, 0.026), stomach position during
sleep (1.70, 1.0-2.39, 0.003), and inadequate sleep time
(2.56, 1.48-4.43,0.001).

Conclusions Snoring, mouth breathing, restless sleep,
drooling, stomach position during sleep, and lack of sleep
were the risk factors related to bruxism in children.

Keywords Sleep - Bruxism - Children - Systematic review -
Meta-analysis

Abbreviations

OR Odds ratio

CI Confidence interval

ref. Reference

NOS Newecastle-Ottawa scale

PRISMA  Preferred reporting items for systematic reviews
and meta-analyses

CRD Centre for Reviews and Dissemination,
University of York

Introduction

Bruxism is a repetitive jaw-muscle activity characterized by
clenching or grinding of the teeth and/or by bracing or thrust-
ing of the mandible. Bruxism has two distinct circadian man-
ifestations: (1) occurring during sleep (termed sleep bruxism)
or (2) occurring during wakefulness (awake bruxism) [1].
Bruxism is a source of many dental and neuromuscular prob-
lems, including tooth wear, periodontal disease, hypertrophy
of the masticatory muscles, headaches, and temporomandibu-
lar disorders [2-5]. Quality of life in patients with bruxism,
especially those with pain, is also affected.
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Due to differences in definitions, diagnostic methods, pop-
ulation characteristics, and research methods between studies,
there is a wide variation of reported prevalence of bruxism in
children. A recent review reported a variability of prevalence
between 3.5 and 40.6% with a commonly described decrease
with age and no gender differences [6]. Briefly put, its preva-
lence rate is high and its associated complications are frequent.
Since childhood is the most critical period for human growth
and development, bruxism in children is an important public
health problem.

Bruxism is associated with multiple risk factors
though many unresolved issues remain concerning the
etiology of bruxism. These unresolved issues carry con-
sequences for clinical management strategies [7]. Since
1928, bruxism has been associated with psychological
factors. Many scholars believed that bruxism was an
expression of neurological and psychological problems
[8]. However, more current literature suggests that cer-
tain behaviors that occur during sleep are also risk fac-
tors associated with bruxism.

The purpose of the current study is to conduct a systematic
review and meta-analysis of the existing literature to deter-
mine which behaviors during sleep are risk factors for bruxism
in children of ages 0 to 12 years.

Materials and methods
Search strategy

This systematic review was conducted according to the
PRISMA statement [9] and according to guidelines from
the Cochrane Handbook for Systematic Reviews of
Interventions [10]. We conducted a systematic search
of seven online databases, with the last search updated
on September 15, 2016. The seven databases were
Pubmed, Excerpta Medica Database (Embase),
Cochrane Library database, Web of Science, Chinese
National Knowledge Infrastructure (CNKI), Chinese
Biomedical Literature Database (CBM), and Wanfang
Data (WF). All searches were conducted using a com-
bination of subject headings and free-text terms; we
determined the final search strategy through several
pre-searches. The keywords used in the search strategy
were as follows: (“Bruxism”[Mesh] OR “Sleep
Bruxism”[Mesh] OR “Teeth Grinding Disorder”[Title/
Abstract]) OR “Teeth Grinding Disorders”[Title/
Abstract] OR “Sleep Bruxisms”[Title/Abstract] OR
“Nocturnal Teeth Grinding Disorder”[Title/Abstract]
OR “Nocturnal Bruxism”[Title/Abstract] OR “Nocturnal
Bruxisms”[Title/Abstract] OR “Childhood Sleep
Bruxism”[Title/Abstract] OR “Childhood Sleep
Bruxisms”[Title/Abstract] OR “Sleep-Related
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Bruxism”[Title/Abstract] OR “Sleep-Related
Bruxisms”[Title/Abstract] OR “Adult Sleep
Bruxism”[Title/Abstract] OR “Adult Sleep
Bruxisms”[Title/Abstract] OR bruxism[Title/Abstract]
OR “teeth grinding”[Title/Abstract] OR “Sleep
bruxism”[Title/Abstract]) AND (children[Title/Abstract]
OR child[Title/Abstract] OR kid[Title/Abstract] OR
kids[Title/Abstract] OR “Child”[Mesh]). There was no
restriction on language or publication years. We also
reviewed the reference lists of the identified articles to
avoid missing relevant studies.

Inclusion and exclusion criteria

The following inclusion criteria were employed for this meta-
analysis: (1) randomized clinical trial (RCT); (2) cohort study;
(3) cross-sectional study; (4) case-control study; (5) bruxism
was assessed through a questionnaire for parents or guardians;
(6) all considered participants were bruxers, with tooth grind-
ing and/or clenching; (7) all considered participants’ age of 0
to 12 years; and (8) published in Chinese or English.

The following were the exclusion criteria: (1) case report,
(2) reviews, (3) abstract and author debates or editorials, (4)
lack of effective statistical analysis, (5) lack of standardized
measures for bruxism evaluation, and (6) studies on patients
with systemic diseases or syndromes, or neurological or psy-
chiatric disorders.

Data extraction

Following the inclusion criteria, two authors (Guo and
Wang) independently selected the literature by reading
the titles and abstracts. The full text of each identified
article was then read to determine whether it was suit-
able for inclusion. Disagreements were resolved through
consensus or by discussion with a third author (Niu).
For each eligible study, the following information was
independently extracted by two authors (Guo and Wang)
and examined by the third author (Niu): name of the
first author, date of publication, trial type, children’s
ages, bruxism definition, bruxism diagnostic means,
sample size of cases and controls, OR and 95% CI,
and behaviors that occur during sleep (Table 1).

Quality assessment

According to the PRISMA statements and to the Centre for
Reviews and Dissemination (CRD), the evaluation of meth-
odological quality gives an indication of the strength of evi-
dence provided by the study because flaws in the design or in
the conduction of a study can result in biases [25, 26].
According to the Newcastle-Ottawa scale (NOS) on case-
control studies [27], we evaluated the qualities of all included
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Sleep starts, high frequency, low frequency(ref)
Snoring, high frequency, low frequency(ref)
Difficulty arising, difficulty, facility(ref)

<0.0001

2.80 2.05-3.84
3.387 2.550-4.499

1.352 0.941-1.942
1.312  0.440-3.917

4.99

31(1464)
62(1439)
16(1021)

<0.0001
0.102
0.846

Position during sleep, on stomach, on back(ref)

Position during sleep, mixed position, on back(ref)

<0.0001
Sleep talking

2.25-11.03

—— ———

71(283)
98(257)
47(306)

6-12 years Questionnaires answered by

Cross-sectional
n=1956

Suwa S, 2009 [21]

parents/guardians

6-12 years Questionnaires

Case-control
n =243

Zhang L, 2000 [22]

1.364 0.456-4.076  0.578

8(24)

10(22)

Case-control 4-6 years  Questionnaires

n =064

Wang XJ, 2011 [23]

Position during sleep, on side, on back(ref)

1.49

1.036-2.144

1.49

1245(572)
633(572)

133(41)
82(41)

3-12 years Questionnaires

Cross-sectional
n=2706

Jiang Y, 2010 [24]

1.807 1.222-2.673 1.807
4.164 2.935-5.908

1.503
1.35

Position during sleep, on stomach, on back(ref)

snore

<0.0001
0.008

1.112-2.032

1.03-1.77

awakening or cry at night
Not having nap habit

0.028

case-control studies based on object selection, comparability,
and exposure. A star was described as an appropriate entry,
with each star representing one point. The possible quality
assessment score ranged from zero to nine points with a high
score indicating a good quality study. We evaluated the qual-
ities of all included cross-sectional studies by criteria of the
cross-sectional/prevalence study quality [28]. There were 11
questions, and every question had three options, such as yes,
no, and unclear.

Statistical analysis

Statistical analysis was performed using Stata version 12.0
(StataCorp LLC, College Station, TX, USA). In some in-
cluded studies, there were no ORs or 95% Cls, but we were
able to calculate the ORs and 95% Cls through sample size
of cases and controls. Pooled ORs and 95% CIs were cal-
culated by the Stata program. In some included studies,
there were no ORs or 95% Cls nor could they be calculated.
In those circumstances, we extracted the P value and ana-
lyzed with the pooled OR and 95% CI. A P value of <0.05
was considered statistically significant. A chi-square-based
O test was applied to check the heterogeneity among stud-
ies. An /[-squared less than 40% indicated no significant
heterogeneity among studies. The random-effects model
(the DerSimonian and Laird method) was applied in the
meta-analysis. When the included trials were less than ten,
we did not analyze the publication bias [29].

Results
Study selection

The search strategy identified 5637 potential articles. After
removal of duplicates, 2812 papers were analyzed.
Subsequently, 2755 papers were excluded because they were
not relevant to the subject of the study. Of the remaining 57
papers, 43 were excluded because they did not meet the inclu-
sion and exclusion criteria. The remaining 14 papers were
included in the meta-analysis (Fig. 1).

Quality assessment

In evaluation of the quality of case-control studies, the total
scores of all included studies were greater than or equal to 8
indicating high quality studies (Table 2). The quality of cross-
sectional studies was not as uniformly excellent (Table 3). All
studies did not indicate the time period used for identifying
patients nor did they all record follow-up. One trial [16] did
not summarize patient response rates and completeness of data
collection (Table 4).



Sleep Breath (2017) 21:1013-1023

1017

Fig. 1 Details of the article

selection process

Study results

1. Regarding the relationship between snoring and brux-
ism, five trials were included in the analysis [12, 16,

Records identified through
database searching (n=5637)

Table 2  Newcastle-Ottawa scale (NOS): case control studies

No additional records identified

through other sources

J

Records after duplicates removed
(n=2812)

J

Records screened (n=2812)

Records excluded because

V

Full-text articles assessed for
eligibility (n=57)

not relevant to the subject
(n=2755)

Full-text articles included in

meta-analysis (n=14)

Full-text articles
excluded, case reports,
case series, reviews,
Author’s debates,
abstract, Lack of
effective statistical
analysis, studies on
patients with systemic
disease, syndromes or
neurological or
psychiatric disorders,
(n=43)

17, 21, 24], including 10,902 subjects. One trial [16]
had only OR and did not include 95% CI, so it could
not be combined with other trials. Pooled OR was 2.86,
95% Cl was 1.85-4.42, and P value was <0.0001, but O-

Category Item Tachibana Nahas- SerraNegra Simoes- ~ Miamoto Zhu Serra- Zhang Wang
M, 2016 Scocate M, 2014 Zenar M, CB, 2011 X, Negra JM, L,2000 XIJ,
[12] AC, 2014 [14] 2010 [15] [18] 2009 2012 [20] [22] 2011
[13] [19] [23]
Selection Is the case definition 1 1 1 1 1 1 1 1
adequate?
Representativeness 1 1 1 1 1 0 1 0
of the cases
Selection of controls 1 1 1 1 1 1 1 1
Definition of controls 0 1 1 1 1
Comparability Comparability of cases and 2 2 2 2 1 2 2 2
controls on the basis of the
design or analysis
Exposure Ascertainment of exposure 1 1 1 1 1 1 1 1
Same method of 1 1 1 1 1 1 1 1
ascertainment for cases
and controls
Non-response rate 1 1 1 1 1 1
Total Score 8 9 9 9 8 8 9 8

@ Springer
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Table 3  Cross-sectional/prevalence study quality

Item Source, year
Alencar NA, Jiang Y, Suw S, Soare KAN,  Junqueira
2016 [16] 2010 [24] 2009 [21] 2016 [17] TH, 2013 [11]
1) Define the source of information (survey, record xreview) Y Y Y Y Y
2) List inclusion and exclusion criteria for exposed and unexposed Y Y Y Y Y
subjects (cases and controls) or refer to previous publications
3) Indicate time period used for identifying patients N N N N N
4) Indicate whether or not subjects were consecutive if not population-based Y Y Y Y Y
5) Indicate if evaluators of subjective components of study were masked N N N N N
to other aspects of the status of the participants
6) Describe any assessments undertaken for quality assurance purposes Y Y Y Y Y
(e.g., test/retest of primary outcome measurements)
7) Explain any patient exclusions from analysis Y Y Y Y Y
8) Describe how confounding was assessed and/or controlled. Y Y Y Y N
9) If applicable, explain how missing data were handled in the analysis Y Y Y Y Y
10) Summarize patient response rates and completeness of data collection N Y Y Y Y
11) Clarify what follow-up, if any, was expected and the percentage of N N N N N

patients for which incomplete data or follow-up was obtained

analysis indicated non-homogeneity, so we conducted a
sensitivity analysis on the main snoring symptoms and
omitted a single trial [12]. This changed the /-squared
statistic from 86 to 0% (Figs. 2 and 3). The newly cal-
culated pooled OR was 3.56, 95% CI was 2.88-4.38,
and the P value was <0.0001 (Fig. 3).

2. Four trials were included in the analysis of mouth breath-
ing and bruxism [15, 17, 18, 20], including 712 subjects.
Q-analysis indicated homogeneity, the pooled OR and
95% CI were 1.51 (1.04-2.18), and the P value was
0.029 (Fig. 4).

3. Three trials were used in the analysis of the relationship
between restless sleep and bruxism [11, 13, 14], includ-
ing 2170 subjects. In Figs. 5 and 6, O-analysis indicated
homogeneity, the pooled OR and 95% CI were 2.31
(1.89-2.83), and the P value was <0.0001.

4. Four trials were included in the analysis of awakening at
night and bruxism [12, 15-17], including 6381 subjects.
Q-analysis indicated homogeneity, the pooled OR and
95% CI were 0.87 (0.63—1.21), and the P value was
0.424 (Figs. 7 and 8).

5. One article [24] assessed the relationship between awak-
ening or crying at night and bruxism [24], demonstrating
an OR = 1.503, 95% CI = 1.112-2.032, and P = 0.008.

Table 4  Association between mouth breathing and bruxism

6. For evaluation of position during sleep and bruxism,
there were four conditions as follows:

(1) Sleep with head arched back [12]: (OR 1.25, 95% CI
0.99-1.59, P = 0.065).
Side position during sleep, on back(ref) [17, 24].
Two trials were used for the analysis including
2110 subjects. Q-analysis indicated homogeneity
(Fig. 7). The pooled OR and 95% CI were 1.48
(1.07-2.06), and the P value was 0.019.
Stomach position during sleep vs sleeping on back
[17, 22, 24]. Three trials were used for the analysis,
including 1611 subjects. Q-analysis indicated homo-
geneity (Fig. 8). The pooled OR and 95% CI were
1.70 (1.20-2.39), and the P value was 0.003.
Mixed position during sleep vs sleeping on back
[22]. (OR 4.99, 95% CI 2.25-11.03, P < 0.0001).
7. Four trials were assessed in the analysis of the relationship
between sleep talking and bruxism [16, 17, 19, 23], includ-
ing 397 subjects. One trial [16] possessed only OR and P
value, without 95% CI. Another trial [19] involved only P
values. These two trials could not be combined with other
trials. Q-analysis indicated homogeneity (Fig. 9), with
pooled OR and 95% CI 1.8 (1.02-3.18) and P value 0.043.

@)

©)

4)

Study Study type Sample size Age OR 95% CI P
Simoes-Zenari M 2010 [15] Case-control study 141 4-6 years old 1.132 0.477-2.868 0.794
Soares, KAN 2016 [17] Cross-sectional study 151 3-5 years old 1.486 0.776-2.884 0.241
Miamoto, CB 2011 [18] Case-control study 60 Unclear 3.308 0.423-25.843 0.55
Serra-Negra, JM 2012 [20] Case-control study 360 8 years old 1.6 0.9-2.6 0.054

@ Springer
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Fig. 2 Forest plot for the
association of snore and bruxism

(P < 0.0001)

Study %

ID OR (95% Cl) Weight

Soares KAN 2016 ———~—— 263(135,510) 17.98

Suwa S 2009 +— 3.39 (2.55, 4.50) 27.31

Jiang Y 2010 i—o— 4.16 (2.93, 5.91) 25.74

Tachibana M 2016 — 1.84 (1.47, 2.20) 28.97

Overall (I-squared = 86.0%, p = 0.000) <> 2.86 (1.85,4.42)  100.00

NOTE: Weights are from random effects analysis

.1;39 1 5.;1
8. Three trials were used in the analysis of the relationship [14] used sleep hours less than or equal to 8 h ref-
between drooling and bruxism [15-17], including 354 erence more than 8 h (OR = 2.56, 95% CI = 1.48—
subjects. One trial [16] possessed only OR and P value, 4.43, P = 0.001), and another trial [15] used sleep of
without 95% CI. This trial could not be combined with 10 to 11 h as adequate sleep (OR = 5.1, 95%
other trials. Q-analysis indicated homogeneity (Fig. 10). CI = 2.27-11.47, P < 0.0001).
The pooled OR and 95% CI were 1.79 (1.07-2.97), and 11. One article (Tachibana M, 2016) [12] putatively showed
the P value was 0.026. associations of sleep bruxism with obstructive sleep ap-
9. Two trials were used in the analysis of the relationship nea: Move a lot during sleep (OR = 1.47, 95%
between nightmares and bruxism [16, 17], including 217 CI=1.29-1.68, P <0.0001) and sleeps with mouth open
subjects totally. These trials showed a relationship between (OR =1.56,95% CI = 1.35-1.81, P < 0.0001).
frequency of night mares and bruxism: more than once a 12. One article (Serra-Negra JM, 2014) [14] demonstrated
week (OR =5.62, 95% CI = 1.14-27.66, P = 0.044), once the relationship between bruxism and sleep with light on
a week (P = 0.355), and once a month (P = 0.366). (OR =2.37,95% CI =1.45-3.88, P =0.001) and noise
10. Two trials were used in the analysis of the relation- in room (OR =2.70, 95% CI = 1.65-4.43, P < 0.001).

ship between sleep hours and bruxism [14, 15], in- 13. The association of sleep bruxism and sleeping with hand

cluding 499 subjects. Differing references for sleep
duration showed different OR for bruxism: One trial

Fig. 3 Forest plot for the
association of snore and bruxism
(P < 0.0001)

Study

Soares KAN 2016

on face (Soares KAN, 2016) [17] was demonstrated
(OR =2.41,95% Cl = 1.22-4.79, P = 0.011).

%
OR (95% Cl) Weight

2.63(1.35, 5.10) 9.94

|
—_—
1

Suwa S 2009 % 339(255450) 54.41
Jiang Y 2010 e 416(293,591) 3565
Overall (l-squared = 0.0%, p = 0.434) <> 3.56 (2.88,4.38)  100.00

NOTE: Weights are from random effects analysis

T
.169

1

T
5.91

@ Springer



1020

Sleep Breath (2017) 21:1013-1023

Fig. 4 Forest plot for the
association of mouth breathing
and bruxism (P = 0.029)

Study %
ID OR (95% ClI) Weight
Simoes-Zenari M 2010 —-.—i— 1.13(0.48, 2.87) 16.94
Soares KAN 2016 I S — 1.49 (0.78, 2.88) 31.74
Miamoto CB 2011 1 3.31(0.42,25.84) 3.19
Serra-Negra JM 2012 1 b 1.60 (0.90, 2.60) 48.13
Overall (l-squared = 0.0%, p = 0.799) <> 1.51(1.04, 2.18) 100.00
NOTE: Weights are from random effects analysis i

T * T

14. One trial (Suwa S, 2009) [21] showed an association
between sleep bruxism and frequency of sleep starts
(high frequency vs low frequency) (OR = 2.80, 95%
CI =2.05-3.84, P < 0.0001).

One trial (Jiang Y, 2010) [24] showed an association
between sleep bruxism and not having a nap habit

(OR =1.35,95% CI =1.03-1.77, P = 0.028).

15.

Discussion

The main findings of this systematic review and meta-analysis
are that snoring, mouth breathing, restless sleep, drooling,
stomach position during sleep, and lack of sleep are risk fac-
tors related to bruxism in children. We believe that these find-
ings are convincingly demonstrated even though there were

Fig. 5 Forest plot for the
association of restless sleep and
bruxism (P < 0.0001)

.0387 1 25.8

trials that used different study designs such as case control and
cross-sectional studies, different definitions for conditions,
differing ages of the sample populations, and variation in sam-
ple sizes. The associations that we report hold true even after
excluding studies for inadequate quality and non-homogene-
ity. To show a relationship between bruxism and particular
conditions such as mouth breathing, it may be necessary to
perform studies using larger sample sizes to confirm the find-
ings with a higher degree of certainty.

One previous systematic review had already demonstrated
the association between restless sleep and bruxism, presenting
a strong association [7]. However, this finding was based upon
a single trial [14]. In our systematic review, we were able to
incorporate an additional two trials. Since all three trials used
logistic regression analysis and were determined by quality
assessment to be of high quality, the findings showing the
association were comprehensive and precise.

Study %
ID OR (95% ClI) Weight
Junqueira,T.H.2013 —‘.— 2.40(1.80,3.30) 45.02
Nahas-Scocate,A.C.2014 —.-;— 2.10(1.60,2.90) 46.77
Serra-Negra,J.M.2014 —i—.— 3.25(1.60,6.61) 8.21
Overall (I-squared =0.0%, p = 0.509) @ 2.31(1.89,2.83) 100.00
NOTE: Weights are from random effects analysis 3
T 1 T
151 1 6.61
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Fig. 6 Forest plot for the
association of awakening at night
and bruxism (P = 0.424)

Fig. 7 Forest plot for the
association of “position during
sleep, on side, on back(ref)” and
bruxism (P = 0.019)

Fig. 8 Forest plot for the
association of “position during
sleep, on stomach, on back(ref)”
and bruxism (P = 0.003)

Study %

D OR (95% Cl)  Weight
Simoes-Zenari M 2010 : 1.32(0.60,2.91) 17.03
Soares KAN 2016 : 1.02 (0.54, 1.95) 25.33
Tachibana M 2016 S 0.72 (0.47,1.07) 57.64
Overall (l-squared =5.6%, p = 0.347) <:> 0.87 (0.63, 1.21)  100.00
NOTE: Weights are from random effects analysis i

T 1 T
344 1 291

Study %

ID OR (95% CI) Weight
Soares KAN 2016 : 1.45 (0.66, 3.16) 17.51
Jiang Y 2010 _ 1.49 (1.04,2.14) 8249
Overall (l-squared = 0.0%, p = 0.951) 1.48 (1.07, 2.06) 100.00
NOTE: Weights are from random effects analysis i

T : T
.316 1 3.16

Study %

D OR (95% Cl) Weight
Soares KAN 2016 : 1.41 (0.55, 3.64) 13.21
Zhang L 2000 i 1.31(0.44,3.92) 987
Jiang Y 2010 == 1.81(1.22,2.67) 76.92
Overall (I-squared = 0.0%, p = 0.792) <> 1.70 (1.20,2.39)  100.00

NOTE: Weights are from random effects analysis

T
.255 1

3.92

@ Springer



1022

Sleep Breath (2017) 21:1013-1023

Fig. 9 Forest plot for the
association of sleep talking and

bruxism (P = 0.043)
Study

Soares KAN 2016

Wang XJ 2011

Overall (l-squared =0.0%, p = 0.555)

NOTE: Weights are from random effects analysis

%

OR (95% Cl) Weight
e 200(1.02,389) 7267
] 1.36(0.46,4.08)  27.33

100.00

1.80 (1.02, 3.18)

Position during sleep was one of the more complicated
analyses to perform because four distinct positions have been
reported: sleep with head arched back, side sleeping, stomach
sleeping, and mixed position. This analysis was further com-
plicated by the fact that when children fall asleep, they may
move and spontaneously change sleeping position by them-
selves. In any case, we feel confident in the finding that side
sleeping was not associated with bruxism while stomach
sleeping appeared to have a strong association. Our finding
suggests that parents should help their children assume a side
sleeping position (avoiding stomach sleeping) in order to re-
duce the risk of bruxism or to relieve symptoms of bruxism.

Our assessment of sleep talking as a risk factor for bruxism
revealed problems with study design (cross-sectional studies),
sample sizes, and variance between the studies. We believe
that further well-designed and adequately powered studies are
necessary to confirm an association between bruxism and
sleep talking.

Fig. 10 Forest plot for the
association of drooling and
bruxism (P = 0.026)

.245 1 4.08

With this systematic review and meta-analysis, we highlight
the need for methodologically sound and well-conducted stud-
ies, with adequate statistical analysis and properly powered
sample sizes to settle remaining questions about sleep behaviors
and their associations with bruxism. Furthermore, there is a
need to develop standardized and validated diagnostic criteria
for sleep behaviors including clinical assessments associated
with interviewing with parents or guardians. A final observation
is that the use of validated portable devices to measure sleep
behaviors objectively would be an enormous step forward in
the assessment of risk factors for bruxism.

As outlined in the paragraphs above, there are a number of
important limitations to this systematic review and meta-anal-
ysis. First, the use of data obtained from questionnaires may
be subject to bias due to the potential lack of observation of
bruxism by parents/guardians who are unaware of this activity
in their children. Second, our analysis is dependent upon and
limited by the design of available studies published in the

Study %
ID OR (95% Cl) Weight
Simoes-Zenari M 2010 : 2.23(1.00,4.99) 40.16
Soares KAN 2016 _ 1.54 (0.82,3.06) 59.84
Overall (I-squared = 0.0%, p = 0.485) 1.79(1.07,2.97)  100.00
NOTE: Weights are from random effects analysis ‘

T : T

2 1 4.99
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literature. In particular, cross-sectional studies do not allow for
detection of bruxism and its associations over time. Third, this
analysis is further limited by the small sample sizes reported in
numerous studies, a factor that may easily lead to bias.

Conclusion

This meta-analysis revealed that snoring, mouth breathing,
restless sleep, drooling, stomach position during sleep, and
lack of sleep were risk factors related to bruxism in children.
It is recommended that parents consider ways to reduce these
sleeping behaviors in so far as possible to minimize the risk of
developing bruxism and its associated comorbidities.
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