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ABSTRACT

Aim: Systematically evaluate the previous literature on the association between insomnia and sleep bruxism (SB) in adults.
Methods: Advanced searches were performed in different databases (PubMed, Embase, LILACS, Scopus and Web of Science)
and grey literature until March 2025. Two trained reviewers independently conducted all stages of the review to identify ob-
servational studies evaluating the association between insomnia and SB in adults. Methodological quality was assessed using
the Newcastle-Ottawa Scale (NOS). A narrative synthesis summarised the main characteristics of the included studies. Meta-
analyses were performed to obtain pooled estimates separately for self-reported and polysomnography (PSG)-based SB. Available
data on insomnia and SB were converted into odds ratio (OR) with corresponding 95% confidence intervals (CIs).

Results: Of the 1135 records initially identified, 931 were screened by title and abstract, and 23 were assessed in full text. Eight
studies met the inclusion criteria for the systematic review, and six were eligible for meta-analysis, comprising a total sample of
approximately 6990 adults. The meta-analysis of four studies investigating the association between insomnia and self-reported
SB found no statistically significant association under the random-effects model (OR 1.17; 95% CI 0.79-1.72). Likewise, the pooled
analysis of studies assessing PSG-based SB also showed no significant association with insomnia (OR 0.91; 95% CI 0.43-1.95).
Conclusion: Our findings indicate a lack of consistent evidence for a significant association between insomnia and SB. This
conclusion is further limited by the small number of included studies, the moderate risk of bias in some studies, and the observed
heterogeneity.

1 | Introduction and based on standardised criteria, such as those outlined in

the International Classification of Sleep Disorders (ICSD)—3rd

Insomnia is a common sleep disorder characterised by difficul-
ties initiating or maintaining sleep, early morning awakenings,
or non-restorative sleep, accompanied by significant daytime im-
pairment [1]. The condition can be acute or chronic, with chronic
insomnia typically defined as symptoms occurring at least three
times per week for a minimum of 3 months. Diagnosis is clinical

ed. and 3rd ed. revised (ICSD-3) [1, 2] and the Diagnostic and
Statistical Manual of Mental Disorders—Fifth Edition (DSM-5)
[1-3]. Recent guidelines, including the 2024 Brazilian Consensus
on Insomnia, emphasise a multidimensional assessment that in-
tegrates subjective complaints, sleep patterns, and the impact on
functioning [4].
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The global prevalence of insomnia symptoms is estimated to
range between 10% and 30%, and it has been associated with
a variety of adverse health outcomes, including increased risk
for cardiovascular disease, mood disorders, and impaired
quality of life [5, 6]. Moreover, insomnia has been linked to
altered physiological arousal and sleep fragmentation, which
may play a role in the development or exacerbation of other
sleep-related conditions. Thus, sleep bruxism (SB) is defined
as a masticatory muscle activity during sleep characterised
as rhythmic (phasic) or nonrhythmic (tonic) activity, and it is
not a disorder in the absence of complications or comorbidi-
ties [7, 8] - has emerged as a potential association with sleep
disorders.

SB aetiology is multifactorial, involving central and auto-
nomic nervous system mechanisms, genetic predisposition,
and psychosocial and behavioural factors [9-11]. Still, evi-
dence showed that SB may be associated with neurodegener-
ative [12] and inflammatory processes [12, 13]. Importantly,
the presence of insomnia symptoms has been hypothesised to
contribute to the occurrence of SB through increased corti-
cal and autonomic arousal during sleep [10, 14]. However, the
strength and directionality of this association remain unclear,
and findings across studies are heterogeneous—partly due to
differences in study design, diagnostic criteria, and methods
of SB assessment [9, 15].

One of the first studies to show an association between SB and
insomnia was the one from Maluly et al. [15], and after that
another publication, based on the same population, showed
that different phenotypes may explain this association in
some groups of patients [16]. Of particular relevance is comor-
bid insomnia and obstructive sleep apnea (COMISA), a condi-
tion with substantial health implications that requires careful
differentiation from OSA alone. In a recent study, the bruxism
episode index (BEI) and other SB parameters were not found
to be statistically different between the OSA and COMISA
groups [17].

Although several individual studies have examined the poten-
tial relationship between insomnia and SB, to our knowledge,
no systematic review has yet synthesised the available evi-
dence on this topic. Given the growing recognition of insom-
nia as a modifiable risk factor for sleep-related disorders and
the clinical implications of SB for oral health and quality of
life, a comprehensive synthesis of current findings is needed.
This systematic review and meta-analysis aim to critically
evaluate and summarise the existing literature on the associa-
tion between insomnia and sleep bruxism in adults, providing
a clearer understanding of the interplay between these two
conditions.

2 | Methods

This study was developed in accordance with the Preferred
Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) protocol statement (Table S1). It was prepared
and registered in the International Prospective Register of
Systematic Reviews (PROSPERO) database under registration
number CRD420250653542.

2.1 | Research Question and Eligibility Criteria

The following focused question was structured: “Do adult subjects
exposed to insomnia have a higher incidence of sleep bruxism than
individuals without insomnia?” Studies that answer the research
question and include the following population, exposure, compar-
ison, and outcome (PECOS) were included: Population (P)=adult
individuals (> 18 years) of both sexes; Exposure (E)=insomnia di-
agnosed by validated index [1, 3, 18] or by reporting symptoms of
insomnia (difficulty initiating sleep, difficulty maintaining sleep,
or early awakening); Comparator (C)=subjects without a diagno-
sis of insomnia; Outcome (O)=subjects with possible, probable,
or definitive SB [7] or self-report, clinical examination, or device-
based SB [8]; Study design (S)=cross-sectional studies with com-
parison group, case—control, or cohort, published in any language
and without restriction on publication date.

Studies that do not present an observational design, such as in-
tervention studies, reviews, and case series, were excluded, as
well as observational studies that have evaluated specific sam-
ples, such as subjects with genetic syndromes, mental disorders,
or craniofacial anomalies.

2.2 | Search Strategies

Advanced searches were performed in different databases
until March 2025, using individualised strategies: PubMed,
Embase, LILACS, Scopus and Web of Science (TableS1). A
combination of “MeSH terms” (Medical Subjects Headings)
in “Entry” terms and similar terms was initially conducted
in the PubMed database and adapted for the other databases.
Grey literature was identified through Google Scholar (first
100 links) and the references of the studies included in the
review.

2.3 | Study Selection

First, all studies retrieved from the five (5) databases were
compiled and duplicate records were identified for subsequent
exclusion. This process was conducted in the Rayyan software
(Qatar Computing Research Institute, http://rayyan.qcri.org),
which also supports the article selection phase. This process
was carried out in two phases. In the first phase, titles and ab-
stracts were read to identify potentially eligible records. When
there is no clarity for decision-making due to a lack of infor-
mation in the title and abstract, the study was considered po-
tentially eligible. In the second phase, the studies were read in
full to confirm or deny their eligibility. Disagreements in this
phase were resolved by consensus among the reviewers. Both
phases were be conducted in duplicate and independently by
two previously trained reviewers (EM and JKK). Kappa evalu-
ated the examiners' agreement on the selection of studies and
was equal to 1.00.

2.4 | Data Extraction

Data extraction was conducted by two independent reviewers
(EM and JKK), with the help of an extraction form previously

258

Journal of Oral Rehabilitation, 2026


http://rayyan.qcri.org

prepared in Excel. A third reviewer (DP) cross-referenced the
collected data to confirm its consistency. The following data
were collected: (1) citation (first author and year of publication);
(2) location (country); (3) study design; (4) sample characteris-
tics (population, sample N, age); (5) evaluation criteria and/or
definition of insomnia and sleep bruxism; (6) adjustment for
confounding variables; (7) mean or frequency according to the
predictor and outcome; and (8) measure of association presented
(crude and adjusted—most fully adjusted model if there is more
than one adjusted model).

2.5 | Bias Risk Assessment

Two independent authors (EM and JKK) determined the risk of
bias of the included studies using the Newcastle-Ottawa scale
(NOS) [19] for case-control and cohort studies and adapted for
cross-sectional studies. The selection, comparability, and out-
come/follow-up domains were assessed by eight items distrib-
uted among them. The NOS scale score can range from 0 to 9,
indicating a lower risk of bias for scores closer to 9 [15]. Studies
scoring 0-4 will be considered at high risk of bias, 5-6 at moder-
ate risk, and 7-9 at low risk [20].

2.6 | Certainty of Evidence

The certainty of evidence was assessed using the Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) approach. This method considers five domains that
may lower the certainty of evidence—risk of bias, inconsistency,
indirectness, imprecision, and publication bias. For each out-
come, the overall certainty was rated as high, moderate, low, or
very low. Observational studies, by themselves, are already con-
sidered to have low strength of evidence. Points to be assessed
such as the risk of bias, inconsistency, indirect evidence, impre-
cision, and publication bias may further reduce the certainty of
evidence. However, other points, such as the occurrence of a
large magnitude of effect, dose-response gradient, and the in-
vestigation of confounding factors may increase the certainty of
evidence [21, 22].

2.7 | Synthesis of Data and Analysis

Estimates of the association between insomnia levels and
SB were pooled through meta-analysis. Both common and
random-effects models were calculated for each SB measure:
self-reported or polysomnography (PSG). A random-effects
meta-analysis was performed using the Hartung-Knapp (HK)
method, which provides more accurate confidence intervals, es-
pecially with few studies or substantial heterogeneity. However,
the random-effects model was selected for final interpretation
due to its conservative approach in accounting for between-
study heterogeneity. Effect estimates from primary studies were
converted into log-binomial and then transformed into odds
ratio (OR) with 95% confidence intervals (CI) [23, 24]. To main-
tain data independence, only one study per overlapping sample
was included in the meta-analysis, selected based on sample
size, risk of bias, and analytical rigour. Heterogeneity was ex-
amined using the I? statistic. The I? ranges from 0% to 100%,

and is classified as follows about heterogeneity: 0%-30% (not
important); 30.1%-50% (moderate); 50.1%-75% (substantial); and
75.1%-100% (considerable) [25]. All statistical analyses will be
calculated using RStudio software (version 4.2.2).

The assessment of publication bias using funnel plots or statisti-
cal tests (e.g., Egger’s test) was not performed due to the limited
number of studies included in the meta-analyses.

3 | Results

A systematic search across five databases initially identified
1135 records. After removing 204 duplicates, 931 articles re-
mained for title and abstract screening. Of these, 908 were
excluded based on the predefined eligibility criteria, result-
ing in 23 full-text articles assessed for eligibility. Following
full-text evaluation, 15 articles were excluded due to study
design (n=35), inappropriate predictor (n=6), or incompat-
ible outcome measures (n=4). Consequently, eight studies
were included for narrative synthesis and six included in the
meta-analysis (Figure 1). After accounting for overlapping
samples—specifically, three studies that analysed data from
the same population [15, 16, 26]—the total number of unique
participants included across the studies was approximately
6990 adults.

Among the eight studies included in the systematic review, the
majority were conducted in Brazil (n=4) [15, 16, 26, 27], fol-
lowed by the Netherlands (n=3) [28-30] and Finland (n=1)
[31]. Regarding study design, cross-sectional studies predom-
inated (n=7) [15, 16, 26-30], while only one study adopted
a cohort design [31]. The methods used to assess insomnia
varied across studies. Four studies employed validated instru-
ments such as the Insomnia Severity Index (ISI), while others
applied diagnostic criteria from the DSM-IV/V and the ICSD.
Two studies relied on self-reported measures of insomnia
based on a yes/no response. In terms of SB assessment, three
studies used only self-reported measures, two employed only
device-based criteria, quantifying RMMA episodes per hour
of sleep through PSG, and three used both methods. Of the
included studies, 50.0% were classified as having a moderate
risk of bias (Table 1).

A meta-analysis of four studies assessing the association be-
tween insomnia and self-reported SB revealed a statistically
significant association under the common-effect model (OR
1.02; 95% CI 1.00-1.04), and a nonsignificant association
under the random-effects model (OR 1.17; 95% CI 0.79-1.72).
Substantial heterogeneity was observed across studies
(I’ =82%, p<0.01), suggesting variability in the magnitude of
the association (Figure 2).

Figure 3 displays a meta-analysis examining the association be-
tween insomnia and PSG-based SB, which included three stud-
ies. Under the common-effect model, the overall OR was 1.03
(95% CI: 0.98-1.08), indicating no statistically significant asso-
ciation. Similarly, the random-effects model showed a nonsig-
nificant association (OR 0.91; 95% CI 0.43-1.95). Heterogeneity
across studies was low (I>=0%, p =0.37), suggesting consistency
in the effect estimates.
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FIGURE1 | Study flowchart (by PRISMA 2020).
TABLE1 | Narrative synthesis of the studies included in the systematic review (n=38).
Author Country Design Age N Insomnia Sleep bruxism Risk of bias
Ahlberg et al. (2004) [31] Finland Cohort 30-50 205 Self-reported Self-reported Moderate
Chattrattrai et al. (2022) [28]  Netherlands  Cross-sectional ~ 18-87 2251 ISI Self-reported Low
Chattrattrai et al. (2024) [26] Brazil Cross-sectional  20-79 1042 ISI PSG (RMMA) Low
Self-reported
Fehlberg et al. (2023) [27] Brazil Cross-sectional ~ >20 1986  Self-reported Self-reported Moderate
Kuang et al. (2023) [29] Netherlands  Cross-sectional  35-60 86 ISI, DSM-V PSG (RMMA) Moderate
and ICSD-III
Li et al. (2024) [30] Netherlands  Cross-sectional >18 292 Self-reported PSG (RMMA) Moderate
Maluly et al. (2013) [15] Brazil Cross-sectional ~ 20-80 1042 DSM-IV PSG (RMMA) Low
Self-reported
Maluly et al. (2020) [16] Brazil Cross-sectional  20-80 1042 ISI and PSG (RMMA) Low
DSM-IV Self-reported

Abbreviations: DSM, Diagnostic and statistical manual of mental disorders; ICSD, International Classification of Sleep Disorders; ISI, Insomnia Severity Index; PSG,
polysomnography; RMMA, rhythmic masticatory muscle activity (episodes per hour of sleep).

due to serious inconsistency (I> =82%), risk of bias, and seri-
ous imprecision, as the confidence interval included the null
effect and the prediction interval was wide. The population,

The certainty of the evidence for both outcomes was present
in Table 2. For the association between insomnia and self-
reported SB, the certainty was rated as very low, primarily
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Study OR 95% CI Odds Ratio Weight
Ahlberg et al. (2004) 1.07 [0.52;2.21] —t'— 8.9%
Chattrattrai et al. (2022) 1.01 [0.99; 1.03] : 33.5%
Chattrattrai et al. (2024) 1.05 [1.01; 1.09] : 33.3%
Fehlberg et al. (2023) 1.69 [1.29;2.21] —— 24.3%
Common effect model 1.02 [1.00; 1.04] : -
Random effects model (HK) 1.17 [0.79; 1.72] —~ 100.0%
Prediction interval [0.39; 3.51]
Heterogeneity: 1 = 82%, <2 = 0.0491, p < 0.01 ! ' ' '

0.1 0.5 1 2 5

Increased likelihood in non-bruxers Increased likelihood in bruxers
Odds Ratio
FIGURE2 | Meta-analysis of the relationship between the presence of insomnia and self-reported SB.
Study OR 95% CI Odds Ratio Weight
Chattrattrai et al. (2024) 1.03 [0.98; 1.08] i 79.7%
Kuang et al. (2023) 0.60 [0.24; 1.47] —_— 17.1%
Li et al. (2024) 0.41 [0.04; 4.10] ' 3.2%
1]
o

Common effect model 1.03 [0.98; 1.08] ] -
Random effects model (HK) 0.91 [0.43; 1.95] 100.0%
Prediction interval [0.02; 52.59]
Heterogeneity: = 0%, ?= 0.0564, p = 0.37 I : I I !

0.1 0.5 1 2 5

Increased likelihood in non-bruxers Increased likelihood in bruxers
Odds Ratio
FIGURE 3 | Meta-analysis of the relationship between presence of insomnia and PSG-based SB.

exposure, and outcome were judged to be directly applicable.
The certainty of evidence for the association between insom-
nia and PSG-based SB was rated as low. Although heterogene-
ity was low (I>=0%) and the outcome measurement methods
were appropriate, some studies had a risk of bias and small
sample size, beyond which the confidence intervals were
wide, reflecting substantial uncertainty in the estimate and
serious imprecision.

4 | Discussion

This systematic review and meta-analysis aimed to investigate
the association between insomnia and SB, considering both self-
reported and PSG-based assessments. Our findings suggest that
there is no consistent evidence supporting a significant relation-
ship between insomnia and SB. While the fixed-effects model
showed a statistically significant association between insomnia
and self-reported SB, this was not confirmed under the random-
effects model, nor was any association found for PSG-based
bruxism across models. These discrepancies highlight the het-
erogeneity among studies and the potential influence of meth-
odological varieties in meta-analytic outcomes.

Previous literature has suggested a plausible biological basis
for the association between insomnia and SB, as both are in-
fluenced by CNS mechanisms, particularly those involving
hyperarousal and stress-related pathways [32, 33]. Insomnia is
characterised by increased physiological and cognitive arousal,

which may disrupt sleep continuity and trigger rhythmic mas-
ticatory muscle activity, a hallmark of SB [34, 35]. Moreover,
both conditions share common psychosocial risk factors such as
anxiety and emotional stress, which can exacerbate nocturnal
motor activity [28, 33]. Despite this biological plausibility, the
findings from the primary studies included in the systematic
review are inconsistent. Some investigations observed a posi-
tive association between insomnia and self-reported SB [26, 27],
while others found no significant link [28, 31]. Similarly, studies
using PSG to assess SB also reported no clear association with
insomnia levels and this device-based assessment [26, 29, 30].

These discrepancies may be attributed to differences in
SB measurement methods, sample characteristics, and the
presence of confounding factors across studies. While self-
reported measures are more accessible, they are prone to bias.
Additionally, the methodological and statistical differences
among the primary studies using self-reported SB—such as
varied assessment criteria and confounding adjustments—
could have contributed to the heterogeneity and affected the
pooled estimates. Importantly, the inconsistent definitions and
assessment tools used to evaluate both insomnia and SB across
studies further limit comparability and reduce confidence in
the pooled results. Lastly, the sample sizes and precision of the
included studies also influenced the weights attributed in the
meta-analysis models. The current evidence does not allow for
a definitive conclusion and highlights the need for further re-
search employing standardised assessment criteria, such as in-
strumental methods (e.g., PSG), in future studies investigating
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Analysis of certainty of evidence of studies included.

TABLE 2

6)

Insomnia and self-reported sleep bruxism (n

Other considerations

GRADE

Importance

Certainty of evidence

Effect (random) (OR, 95% CI)

Risk of bias Inconsistency Indirectness Imprecision Participants

Study design

Critical

Very low @ OO0

1.17 (0.79-1.72)

Serious Serious Not serious Serious ~5500

Observational

=5)

Insomnia and PSG-based sleep bruxism (n

GRADE

Other considerations

Importance

Certainty of evidence

Effect (random) (OR, 95% CI)

Risk of bias Inconsistency Indirectness Imprecision Participants

Study design

Critical

Low @@0O0O

0.91 (0.43-1.95)

Serious Not serious Not serious Serious ~1400

Observational

Abbreviations: CI, confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach; OR, odds ratio.

the association between insomnia and SB, as well as more rep-
resentative samples.

In this study, we employed both random-effects and fixed-
effects models to analyse the association under investigation.
The random-effects model did not reveal a statistically signifi-
cant association. However, the fixed-effects model indicated a
significant association, suggesting a potential underlying trend.
The decision to present results from the random-effects model
was made to account for potential variability across studies and
to provide a more conservative estimate [36]. The significant
heterogeneity observed (I>=82%) in the self-reported SB anal-
ysis supports the use of a random-effects model. These findings
emphasise the need for caution in interpreting pooled results
when substantial heterogeneity is present. Nevertheless, despite
the substantial heterogeneity observed, subgroup analyses or
meta-regression were not conducted due to the limited number
of included studies, which would result in insufficient statistical
power. Furthermore, while the random-effects model did not
yield a significant result, it approached significance, highlight-
ing the possibility of an association that may become apparent
with additional data or larger sample sizes.

This systematic review and meta-analysis has some limitations
that should be considered. The small number of eligible studies
(four for self-reported SB and three for PSG-based SB) limited
our statistical power and prevented meaningful subgroup anal-
yses or meta-regression to explore sources of heterogeneity. This
constraint is particularly relevant given that half of the included
studies showed a moderate risk of bias, potentially affecting the
reliability of both individual findings and pooled estimates, while
also reducing the overall certainty of evidence [37]. These meth-
odological challenges are further compounded by the heteroge-
neity in how both insomnia and SB were defined and assessed
across studies, especially for self-reported measures, which con-
tributed to the observed inconsistencies in our results and ulti-
mately limited the strength of the review's findings. Although
we conducted a comprehensive literature search, we were unable
to formally assess publication bias due to the limited number of
studies, though its potential influence cannot be discounted.

Given these limitations, our findings suggest that the current ev-
idence base remains insufficient to draw definitive conclusions
about the relationship between insomnia and SB. This conclu-
sion emphasises the need for additional high-quality studies
that employ standardised assessment criteria for both condi-
tions. Such future research should particularly focus on inves-
tigating potential moderating factors including age, sex, stress
levels, and comorbid sleep disorders, as well as examining cir-
cadian patterns of bruxism, as these elements may help explain
the conflicting findings present in the current literature. This
highlights the need to phenotype our patients, allowing a better
approach to specific groups.

The importance of this systematic inquiry becomes clear when
considering the high population prevalence of both insom-
nia and SB [5-7, 38] and their likely shared pathophysiological
mechanisms involving hyperarousal, stress dysregulation, and
sleep fragmentation. It is important to emphasise that there
is significant evidence of this association in specific clusters,
such as middle-aged women [16]. By systematically comparing

262

Journal of Oral Rehabilitation, 2026



findings across different SB assessment methods, our review
not only identifies critical gaps in the current literature but also
demonstrates how measurement approaches may influence ob-
served associations between these conditions. While the limita-
tions we identified temper the strength of our conclusions, this
work nevertheless provides a necessary foundation for future re-
search and a clearer understanding of the methodological chal-
lenges that must be addressed to advance our knowledge of the
insomnia-SB relationship.

5 | Conclusion

This systematic review and meta-analysis found no consistent
evidence supporting an association between insomnia and SB in
adults. The reduced number and moderate risk of bias in some
included studies, combined with the heterogeneity of definitions
and assessment methods, limit the certainty of the evidence on
this topic. This review emphasises the need for new studies with
sufficient power to better understand the putative association
between insomnia and SB. We emphasise the need to evaluate
clusters within this possible association and phenotype patients,
allowing for a better therapeutic approach.
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