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Genetic factors may influence sleep bruxism’s pathogenesis. Even though the associa-
tion between the, 5-hydroxytryptamine 2A (5-HTR2A) serotonin receptor gene poly-
morphism and sleep bruxism has been investigated, inconsistent findings have been
discovered. As a result, meta-analysis was performed to gather complete results on this
topic. PubMed, Web of Science, Embase, and Scopus databases were searched for all
papers containing English abstracts until April 2022. Medical Subject Heading (MESH)
terms plus unrestricted keywords were used in the searches. The Cochrane test and the
|2 statistic were used to determine the heterogeneity percentage in numerous
researches. Comprehensive Meta-analysis v.2.0 software was used to conduct the
analyses. Five properly fitting papers were chosen for meta-analysis from the 39 articles
acquired during the initial search. The meta-analysis revealed that the 5-HTR2A
polymorphism has no link with sleep bruxism susceptibility across the models studied
(P-Value > 0.05). The combined odds ratio analysis revealed no statistically significant
association between the 5-HTR2A gene polymorphism with sleep bruxism. Nonethe-
less, these findings require confirmation through researches with large sample sizes.
Identifying genetic markers for sleep bruxism may help clarify and expand our current
knowledge of bruxism physiopathology.

rhythmic teeth movement occur in conjunction with gradu-
ally rising masseter muscle tone and commonly happens

Marie Pietkiewicz coined the term “la bruxomania” in 1907,
which came to be known as bruxism, which refers to the act
of teeth grinding for no apparent reason. Repetitive and
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without the patient being aware.! International consensus
on the assessment of bruxism defines sleep bruxism (SB) as
“a masticatory muscle activity during sleep that is
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characterized as rhythmic (phasic) or non-rhythmic (tonic)
and is not a movement disorder or a sleep disorder in
otherwise healthy individuals™2.

In a recent review Lavigne et al. discussed the standardi-
zation of sleep bruxism metrics. Usually, the diagnosis of SB
which is a multi-factorial condition is based on dental and
medical histories and clinical manifestations. However,
many new technologies and approaches can be used to
make the diagnosis more objective. Developing a SB metrics
that can make a difference in clinical settings will be benefi-
cial to patients suffering from SB.3

Previous studies had shown a positive association be-
tween SB with TMD pain,# although more recent studies
didn’t confirm this.>~’

Several therapeutic and pharmacological data have shown
serotonin or 5-hydroxytryptamine’s (5-HT) role, which is the
neurotransmitter responsible for maintaining circadian
rhythm, muscular tone modulation, and breathing in the
development of sleep bruxism.? For instance, selective seroto-
nin reuptake inhibitors (SSRIs), provided to patients suffering
from depression, have been linked with sleep bruxism in some
circumstances, raising the notion that the 5-HT transporter is
involved in this disease.” Additionally, it has been observed
that 5-HT 1A receptor agonists can effectively treat SSRI-
induced sleep bruxism.'® Additionally, some research indi-
cates that the 5-HT transporter serves as a control center for
regulating serotonin neurotransmitters tone in the brain."’

5-hydroxytryptamine 2A (5-HTR2A) serotonin receptor
gene is found on chromosome 13q14-q21 and comprises two
introns and three exons.'? Single nucleotide polymorphism
(SNP) databases consisting of 230 SNPs are found within this
gene region.13 The 5HTR2A polymorphism has been investi-
gated for its ability to control sleep and alertness, and
findings indicate it is associated with sleep disturbances.'*

Although no clear gene markers for sleep bruxism are
established to date, clinical studies have revealed that 21-
50% of people suffering from sleep bruxism had the disease
in infancy. The consistency of sleep bruxism conditions
between monozygotic twins is significantly greater than
between dizygotic twins.'> Additionally, recent investiga-
tions have indicated a substantial likelihood of genetic
contribution to the development of this condition.'®"'8
Castroflorio et al. in a study conducted in 2017 observed
that patients experiencing sleep bruxism possessed a greater
frequency of genetic variants than controls."®

Given the significance of sleep bruxism for oral health plus
the fact that conflicting findings have been collected in this
field, the importance of synthesizing the results of previous
research on this disease, and the fact that small sample sizes
result in low statistical power plus false-positive results, the
focus shifted to meta-analysis. The study’s purpose is to review
data from studies examining the serotonin receptor gene
polymorphism (5-HTR2A) in sleep bruxism.

Material and Methods

This systematic review study was accepted by the Ethics
Committee of Tabriz University of Medical Sciences, Tabriz,
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Iran (ethical code: IRTBZMED.VCR.REC.1400.166). The study
protocol has been registered in PROSPERO (CRD42022332604).

Preferred Reporting Items for Systematic Reviews and
Meta-Analysis 2020 (PRISMA) guidelines was used to report
systematic reviews in this article.2?

Search Strategy

A targeted question was developed using the principles of
PECO including Patient, Exposure, Comparison, and Out-
come. The main purpose of this study was to determine
whether the rate of polymorphism in the serotonin receptor
gene is different in patients with sleep bruxism compared to
healthy individuals.

Alibrarian searched the PubMed, Embase, Web of Science,
and Scopus databases up to April 2022 for English-language
published publications. No limitation was put on the start
date. Additionally, relevant sources within the chosen stud-
ies were carefully searched, with our search being limited to
human testing. The free and MESH (Medical Subject Head-
ings) terms were combined in various ways to obtain data.
The following keywords were used in the search: “bruxer” OR
“sleep bruxism” OR “sleep brux” OR “bruxism” OR “bruxo-
mania” OR “teeth grinding disorders” AND “Genetic suscep-
tibility” OR “polymorphism” OR “single nucleotide
polymorphism” OR “variant” OR “variants” OR “mutation”
OR “SNP” AND “5-HT2A receptor” AND “5-HTR2A” OR “recep-
tors serotonin2A”.

Study Selection

Following the extraction of articles from databases, they
were evaluated in three stages by two specialists. Two
impartial reviewers (P.M and K.XK) initially assessed titles
and abstracts against eligibility criteria. Disagreements were
settled through consultation through a third author (M.]).
The full text of the related papers was then evaluated. The
Newcastle-Ottawa scale was used to measure the study’s
quality, with the highest score as 9 for each article and a value
equal to or greater than 7, indicating a solid research quali-
ty.2! Microsoft Excel was utilized to obtain the study’s
characteristics. The form contained the author’s name, the
year of publication, country, the sample size, the method
used to detect polymorphisms, and the source of controls.
Cross-sectional and case-control studies reporting polymor-
phisms in the 5-HTR2A gene were included as the inclusion
criteria in both cases and control groups. Case-report studies,
review studies, and studies evaluating the polymorphism of
alternative SNPs were excluded.

Meta- Analysis

Two distinct criteria, the odds ratio (OR) plus the 95%
confidence interval (CI), were used to highlight gene poly-
morphism within control plus case populations. The odds
ratio totals for allelic models, homozygous models, hetero-
zygous models, dominant models, plus recessive models
were measured. I? statistics and the Cochrane test were
used to assess heterogeneity between studies. These statis-
tics represent the variation percentage between trials. As per
the fixed effect model, an I? of < 50% and a P > 0.1 suggested
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no substantial heterogeneity between trials. Comprehensive
Meta-analysis software v.2.0 was used to conduct the analy-
ses. P < 0.05 was deemed statistically significant.

Results

Thirty-nine articles were identified through a comprehen-
sive search of sources. Twenty-six articles were excluded due
to duplication, and 8 studies were excluded after the titles
and abstracts were reviewed. Five articles were included
within the meta-analysis study after the entire content of the
articles was reviewed.'”-18:22-24

~Fig. 1 depicts a flow chart of the articles identified and
included. = Table 1 summarizes the studies considered in the
study. The study quality used in the meta-analysis averaged
7.8, with most studies ranked as high (~Table 2).

The heterogeneity among the studies that evaluated the
association of 5-HTR2A polymorphism and sleep bruxism
disease was significant (I>>50, P-value <0.1) across all
models, hence the random-effect model was utilized to
consolidate the results. In =~Fig. 2 and =~Fig. 3, the forest
plots show the extent of the consolidated effect derived from
the selected research. No significant difference between the
ORs of the 5-HTR2A gene polymorphism was identified
between case and control groups in all models (P> 0.05).

Discussion

The serotonergic system within the CNS exhibits decreased
activity throughout sleep, most notably during rapid eye
movement (REM) sleep, and is involved in maintaining
arousal, controlling muscle tone, and various phasic events

‘ Identification of studies via databases and registers

Records identified from:
(3
o =
:g Databases (n =39)
- PubMed Central (PMC)
= (n=11)
3
k=] Web of Science (n=7)
—/ Scopus (n=12)
Embase (n=9)
v
() Records screened
(n=13)
o
c ]
= Reports sought for retrieval
[
S (n=8)
(72
Reports assessed for eligibility
—/ (n=8)

h 4

Studies included in review
(n=3)
Reports of included studies

(n=0)

Records removed before screening:

Duplicate records removed (n
=26)

Records marked as ineligible
by automation tools (n =0)

Records removed for other
reasons (n=0)

Records excluded

(n=5)

Reports not retrieved

(n=0)

Reports excluded:

Didn’t meet criteria in
further evaluation (n =1)

Wasn't about
polymorphism (n = 1)

Was about awake bruxism
(n=1)

Fig. 1 The flowchart of the study selection using the Preferred Reference Items for Systematic Reviews (PRISMA) 2020.
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Study name Statistics for each study Odds ratio and 95% CI Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper Odds Lower Upper
ratio limit limit Z-Value p-Value ratio  limit limit Z-Value p-Value
Duarte et al 1875 0248 14.194 0609 0543 Duarte et al 1658 0701 3923 1.150 0.250
Wieckiewiczetal 1.915 0.901 4.069 1690 0.091 Wieckiewiczetal 1.369 0938 1997 1630 0.103
Cruz-Fierroetal 0.582 0.146 2312 0.769- 0.442 Cruz-Fierroetal 0818 0406 1649 0562- 0574
Oporto et al 1491 0445 4996 0647 0.518 Oporto et al 1250 0648 2412 0665 0.506
Abe etal 0.239 0.069 0.827 2260- 0.024 Abe et al 0.539 0316 0920 2266- 0.023
0951 0411 2199 0.118- 0.906 1026 0677 1554 0.120 0.905
0.01 0.1 1 10 100 001 01 1 10 100
FavoursA  Favours B Favours A Favours B
Study name Statistics for each study Odds ratio and 95% CI Study name StatisScs for each study Odds ratio and 95% ClI
Odds Lower Upper Odds Lower Upper
ratio limit limit Z-Value p-Value raso flimit Emit 2Z-Value p-Value
Duarte et al 3.047 0811 11.447 1650 0.099 Duarte et al 3433 0871 13572 1762 0078
Wieckiewiczetal 1.322 0.756 2.309 0.980 0.327 Wieckiswiczetal 1.131 0622 2057 0402 08687
Cruz-Fierroetal 0.523 0.151 1.815 1.021- 0.307 Cnz-Fieroetal 0480 0125 1838 1.071- 0284
Oporto et al 1.207 0461 3.160 0.383 0.702 Oportoetal 1085 0385 3034 0.115 0908
Abe et al 0.696 0255 1.902 0.706- 0.480 Abeetal 1054 0370 3.002 006 0822
1139 0723 1.794 0560 0.575 1130 0735 1738 0558 0577
001 0.1 1 10 100 001 0.1 1 10 100
Favours A Favours B Favours A Fawvours B
Study name Statistics for each study 0Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Duarte et al 0.900 0.147 5.505 0.114- 0.909
Wieckiewiczetal 1.785 0.913 3491 1694 0.090
Cruz-Fierroetal 0987 0.358 2724 -0.025 0.980
Oporto et al 1443 0493 4222 0669 0.503
Abe et al 0.230 0.090 0.590 3.058- 0.002
0.892 0.396 2009 0.276- 0.782
0.01 0.1 1 10 100

Favours A Favours B

Fig.2 Forest plot of the polymorphism of HTR2A rs6313 gene and sleep bruxism susceptibility in 5 genetic models. A) Allelic models (T vs. C), B)
Homozygous models (TTvs. CC), C) Heterozygous models (TCvs. CC), D) Dominant models (CT + TTvs. CC), E) Recessive models (TTvs. CC +CT).

Cl =confidence interval, OR = odds ratio.

throughout sleep.' It has been shown that the levels of
enzymes in serotonin synthesis pathway (tryptophan hy-
droxylase 1 and aromatic I-amino acid decarboxylase) do not
have any effect on the occurrence and severity of SB?>;
however, SSRI usage has been linked to SB, and SSRI-induced
SB has shown to be successfully treated with a 5-HT 1A
receptor agonist.'® Therefore, the reason for low serotonin
levels in SB patients, which may be related not only to
serotonin synthesis but also to processes associated with
the serotonin neurotransmission pathway need to be inves-
tigated.?® As a result, 5-HT-related polymorphisms for po-
tential prospective linkage with SB were evaluated in this
study.

The HTRAZ2 serotonin receptor is critical for adult mood
regulation, and polymorphisms in the HTR2A gene are
connected with various mental illnesses.'? Additionally,
these receptors’ expression is a trait associated with
anxiety. Compared with non-bruxers, those with bruxism
demonstrated substantial variations in anxiety, aggres-
sion, and phobia anxiety.?’ According to a controlled lab

Sleep Science

study, SB patients contended and felt more worried than
average people.?® In case-control research conducted by
Abe et al.,'’ subjects underwent masseter muscle electro-
myography for three nights to determine the link between
genetic, psychological, plus behavioral variables and sleep
bruxism within the Japanese population. Furthermore, 13
polymorphisms in four genes inscribing serotonergic neu-
rotransmitters were investigated genetically, HTRIA,
HTR1A, HTR2A, and HTR2C. Only the C allele harboring
the HTR2A gene with the rs6313 single nucleotide poly-
morphism (T > 102C) significantly enhanced the incidence
of sleep bruxism (odds ratio=4.250, 95% confidence in-
terval [CI]: 1.599-11.297, p=0.004). The study results
imply that the existence of the C allele, linked with an
elevated risk of SB, may lead an individual to flawed 5-
HT2A receptor creations, which, when combined with
other risk factors, may predispose the patient to SB. A
specific study drawback was the absence of laboratory-
based polysomnographic recordings, the benchmark for SB
evaluations. Another disadvantage of the study was that

Vol. 16 No. 2/2023 © 2023. Brazilian Sleep Association. All rights reserved.
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Study name Statistics for each study Qdds ratio and 95% Cl

Study name Statistics for each study 0dds ratio and 95% CI

Odds Lower Upper

Odds Lower Upper

ratio  limit  limit Z-Value p-Value ratio  limit  limit Z-Value p-Value
Duarteetal 1.606 0655 3.939 1.035 0.301 Duarteetal 1.875 0.248 14.194 0609 0.543
Oportoetal 1.007 0522 1942 0.020 0984 Oportoetal 1.077 0.327 3546 0.122 0.903
Abe et al 0582 0.341 0995 1.979- 0.048 Abeetal 0338 0.103 1.112 1.785- 0.074
0902 0514 1581 0.361- 0.718 0.745 0.286 1.941 0.603- 0546
001 04 1 10 100 001 041 1 10 100
Favours A Favours B FavoursA  Favours B
A B
Study name. Statistics for each study 0dds ratio and 95% CI Study name Statistics for each study 0Odds ratio and 95% CI
Odds Lower Upper Odds Lower Upper
ratio limit limit Z-Value p-Value ratio limit limit Z-Value p-Value
Duarteetal 2813 0693 11419 1446 0.148 Duarteetal 2578 0673 9883 1.381 0.167
Oportoetal 0692 0237 2024 0672- 0502 Oportoetal 0821 0315 2135 0405- 0685
Abeetal 1140 0393 3.305 0242 0.809 Abeetal 0768 0278 2124 0.508- 0.611
1174 0562 2454 0427 0669 1.037 0530 2030 0.106 0916
001 041 1 10 100 001 01 1 10 100
FavoursA  Favours B FavoursA  Favours B
C D
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit  limit Z-Value p-Value
Duarteetal 1.038 0.168 6.421 0.041 0.968
Oportoetal 1.304 0450 3.774 0489 0.625
Abeetal 0305 0.128 0727 2679- 0.007 E B
0.675 0237 1.924 0.736- 0.462
0.01 041 1 10 100
Favours A Favours B
E

Fig. 3 Forest plot of the polymorphism of HTR2A rs4941573 gene and sleep bruxism susceptibility in 5 genetic models. A) Allelic models (G vs.
A), B) Homozygous models (GG vs. AA), C) Heterozygous models (AG vs. AA), D) Dominant models (AG + GG vs. AA), E) Recessive models (GG vs.

AG + AA). Cl = confidence interval, OR = odds ratio.

they used dental patients plus academic staff; therefore,
the results could not be generalized to the Japanese
population. Oporto et al., conducted a study in 2016 on
genetic polymorphisms within the serotonergic system
plus their connection with circadian aspects in bruxism,
and patients were grouped depending on the type of
bruxism they experienced (awake, sleeping, or both),
and a control group of healthy individuals was employed.
SB patients were selected in this study through screening,
medical examination, and the use of an overnight masseter
electromyographic device, plus the link among all circadi-
an expressions of bruxism plus a serotonergic system
genetic polymorphism, was studied. The HTR2A C allele
polymorphism (rs6313) was strongly related to an elevat-
ed chance of sleep bruxism.'8

Sleep Science

Cruz-Fierro et al. found no connection between the HTR2A
gene polymorphism (rs6313) with sleep bruxism in a study
conducted in 2018.24 This study enrolled 59 healthy individ-
uals plus 112 bruxism sufferers; no significant change in
serotonin receptor gene polymorphism was observed be-
tween the groups. No significant genetic connections were
found within the population of the study (north-eastern
Mexico), which can be explained by a close connection
between genetic factors plus the environment, as well as
its influence on causing individual differences in genes
associated with personality traits, cognitive abilities, and
particularly, bruxism.2%:3°

Wieckiewicz et al., showed that there are associations
between SNPs within the HTRA2 gene and Bruxism episode
index values.”> The bruxism episode index increased
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considerably in homozygous HTR2A rs6313 TT patients
compared to heterozygous patients. They evaluated the
effect of a serotonin pathway gene polymorphism on sleep
bruxism within this study via video polysomnography, con-
sidered the benchmark for evaluating bruxism. While poly-
somnography is regarded as the gold standard for diagnosing
SB, it does have certain drawbacks. The next goal for SB
evaluation is to develop a convenient tool that can be utilized
in both clinical practice and research to evaluate ongoing
bruxism activity directly, reliably, and promptly.31

According to the current meta-analysis, it is recom-
mended that the influence of polymorphisms in alternative
genes involved in SB be studied to establish a definitive
conclusion concerning gene polymorphism function as a
predictive marker for this disorder. It is worth mentioning
that the 5-HT2A receptor can be expressed via various
methods.'® Furthermore, SB is a multifactorial disease. As
aresult, it may be difficult to identify the genetic role of the
disorder, especially since families often share a common
environment and may have a similar lifestyle, which makes
it difficult to determine the risk of inheritance or transmis-
sion of the disorder in a person. Limitations of the present
study include sample sizes were restricted for some groups.
Secondly, our search was restricted to articles in English,
which may have influenced our results. Thirdly, we could
not adjust for confounding characteristics such as age,
gender, plus mental status in research to analyze potential
gene-environment correlations. For corroborating the
results of this study, additional research should be con-
ducted with more significant sample numbers in diverse
populations and with clinical and personal characteristics
recorded.

Conclusion

Combined odds ratio analysis revealed no statistically signif-
icant association between the 5-HTR2A polymorphism with
sleep bruxism. For gaining a better understanding of cell
activity, future research should focus on functional analyses
or mechanistic studies, which may include evaluating pro-
tein or gene expression, collecting new data, and offering a
broader evaluation of SNP effects at the cellular level. These
discoveries may aid in the identification of one of SB’s highly
effective molecular mechanisms.
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