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ABSTRACT: Objectives: Sleep bruxism, characterized by involuntary muscle activity and classified into phasic and
tonic patterns, warrants analysis with respect to physiological parameters, as this could aid in understanding its broader
health implications. This observational study aimed to compare oxyhaemoglobin saturation between subjects with and
without sleep bruxism. Material and Methods: Ninety subjects aged between 18 and 45 years, with natural permanent
dentition, normal occlusion, no temporomandibular dysfunction, and no obstructive sleep apnoea, were selected and
divided into two homogeneous groups regarding age, sex, weight, and height. The sleep bruxism group comprised
29 women and 16 men (mean age 30.5+6.8), as did the control group (mean age 29.4+7.9). All subjects underwent an
overnight PSG session, with the diagnosis of sleep bruxism established according to the criteria of the American
Academy of Sleep Medicine. Minimum, mean, and maximum oxyhaemoglobin saturation levels were evaluated using
pulse oximetry. Data were analyzed using Student's t-test (p<0.05). Results: Comparisons between the groups
revealed significant differences in the maximum oxyhaemoglobin saturation index (p=0.04). The sleep bruxism group
showed a lower maximum oxyhaemoglobin saturation index compared to the control group. No significant differences
were observed for minimum or mean oxyhaemoglobin saturation. Conclusion: Sleep bruxism was associated with a
lower maximum oxyhaemaoglobin saturation compared with controls. Although the observed difference was small and
remained within normal physiological limits, these findings suggest a possible relationship between sleep bruxism and
oxygenation dynamics during sleep that warrants further investigation.
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provides the most accurate characterization of
sleep-related masticatory muscle activity.
Instrumental recordings allow objective

Introduction
According to the latest international

consensus, sleep bruxism is a rhythmic (phasic)
or non-rhythmic (tonic) masticatory muscle
activity occurring during sleep [1].

Rather than a disorder, it is considered a motor
behaviour that may act as a risk, protective, or
neutral factor depending on the health outcome
involved [2].

Sleep bruxism is common in adults, although
prevalence estimates vary considerably according
to the diagnostic criteria and assessment methods
used [3,4].

To facilitate its assessment, sleep bruxism can
be evaluated using non-instrumental (self-report
and clinical examination) and instrumental
methods, primarily electromyographic recordings
and polysomnography (PSG).

Based on these approaches, sleep bruxism
may be classified as possible, probable, or
definite, with definite  cases requiring
instrumental confirmation [5].

Among the available instrumental methods,
PSG with audio-video recording is considered the
gold standard for sleep bruxism assessment, as it

guantification of rhythmic and non-rhythmic
jaw-muscle activity during sleep and remain the
reference method against which other assessment
approaches are validated [6-8].

Beyond its relevance for the assessment of
masticatory muscle activity, sleep bruxism may
have implications for systemic health in addition
to causing discomfort and damage to the
stomatognathic system [9].

Given this, it is essential to investigate not
only the clinical consequences within the oral
cavity, such as tooth wear and fractures, dental
sensitivity, non-carious cervical lesions, pain or
discomfort in the temporomandibular joint, and
headaches, but also its influence on physiological
parameters [10].

Changes in tissue oxygenation may be
clinically relevant because they can contribute to
muscle fatigue and ischemic stress, potentially
helping to explain why some individuals exhibit
bruxism  without  adverse  consequences
(normobruxism), whereas others develop
pain-related conditions (pathobruxism).

Experimental evidence has shown that
sustained clenching induces a transient ischemic
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state in the masseter muscles, whereas grinding
has a less pronounced effect on tissue
oxygenation [11].

One physiological parameter that has attracted
increasing attention is blood oxygenation during
sleep.

Previous studies suggest that sleep bruxism
may be associated with sleep fragmentation
events and oxygen desaturation [12], such as
microarousals [13] and obstructive sleep apnoea
[14].

These conditions can lead to episodes of
hypoxemia, suggesting a link between motor
activities during sleep and blood oxygenation in
the human body [15,16].

Moreover, subjects with sleep bruxism may
experience changes in blood oxygen saturation
even in the absence of obstructive sleep apnoea.

It is common for this motor activity during
sleep to be accompanied by an increase in heart
and respiratory rates, peripheral vasoconstriction,
and heightened muscle activity due to modulation
by neurotransmitters such as noradrenaline,
dopamine,  serotonin, acetylcholine, and
glutamate [17,18] which may promote local
hypoxia, affecting oxygen saturation.

Taken together, these findings suggest a
possible interaction between sleep bruxism and
oxyhaemoglobin saturation, although the nature
and extent of this relationship remain unclear.

Therefore, understanding this potential
connection  between sleep bruxism and
oxyhaemoglobin saturation is important for
expanding knowledge about the systemic
implications of sleep bruxism and its
consequences for human health.

Thus, the objective of this observational study
was to investigate the association between sleep
bruxism and oxyhaemoglobin saturation in adult
subjects.

The null hypothesis formulated was that there
iS no association between sleep bruxism and
oxyhaemoglobin saturation.

Material and Methods

Study design

This cross-sectional observational study with
a control group was developed at the Ribeirdo
Preto School of Dentistry, University of Séo
Paulo, Brazil.

A convenience sample was drawn from an
initial population of 580 subjects of both sexes.

After applying the inclusion and exclusion
criteria, 90 subjects were selected and allocated
to two homogeneous groups: a sleep bruxism
group and a control group.

Each group comprised 29 women and 16 men
and was matched for age, sex, weight, and height
(Table 1) [19].

Table 1. Mean and standard deviation ()

of the demographic data for the sleep bruxism
and control groups.

Demographic Grolips
data Control Sle?p p-value
Bruxism
Age 29.4+7.8 30.5%6.7 0.46
Weight 72.76+15.76 73.09+15.24 0.91
Height 1.70+0.09 1.69+0.10 0.85

A significant difference was observed,
as indicated by the t-test (p<0.05).
Eligibility Criteria

The inclusion criteria for subjects consisted of
adults aged between 18 and 45 years, who
possessed all their natural permanent teeth and
exhibited normal occlusion.

Conversely, exclusion criteria  were
established to include subjects with neurological
movement disorders, temporomandibular
disorders, obstructive sleep apnoea, and those
who withdrew from participating in the
conventional PSG.

Sleep bruxism

The subjects underwent a PSG that took place
overnight under the supervision of a specialized
technician using a digital system (Sonolab
Polysomnograph 632 030003).

The PSG, considered the gold standard, aimed
to diagnose sleep bruxism in accordance with the
criteria established by the American Academy of
Sleep Medicine, ensuring that the technician had
no prior knowledge of the subjects’ clinical
diagnoses.

The study was conducted in a sleep laboratory
located in the city of Ribeirdo Preto, Sdo Paulo,
Brazil.

The PSG was carried out in a controlled
environment, climate-controlled and with
reduced external noise [20].

The PSG system simultaneously recorded
electroencephalographic, electrooculographic,
electromyographic, electrocardiographic,
respiratory, and pulse oximetry signals
throughout the sleep period.

These recordings were used to characterize
sleep architecture, identify sleep-related events,
and detect rhythmic masticatory muscle activity
compatible with sleep bruxism.

Episodes of sleep bruxism were identified
based on the rhythmic activity of the masseter
muscle, bilaterally, as observed through
electromyographic examination during the PSG.
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For events to be considered episodes of sleep
bruxism, rhythmic masticatory activity with
intervals of up to 3 seconds between them had to
meet one of the following criteria: tonic, with at
least one electromyographic activation of the
masseter muscles lasting over 2 seconds; phasic,
with three or more peaks of electromyographic
activity, each lasting between 0.25 and 2 seconds;
or mixed, combining both patterns.

Subjects were classified as having no sleep
bruxism when exhibiting fewer than 2 episodes
per hour of sleep [21,22].

According to the international graded
diagnostic system for bruxism, the diagnosis
established by PSG  combined  with
electromyographic recordings classified subjects
in the sleep bruxism group as having definite
sleep bruxism [5].

Oxyhaemoglobin saturation

The minimum, average, and maximum
oxyhaemoglobin saturation (SpO-) was assessed
using pulse oximetry during the PSG [16].

Pulse oximetry provides a non-invasive
estimate of arterial oxyhaemoglobin saturation
based on photoplethysmographic detection of
oxygenated and deoxygenated haemoglobin.

In the present study, the pulse oximeter
continuously recorded SpO: values throughout
the sleep period, from which the minimum, mean,
and maximum oxyhaemoglobin saturation
indices were obtained.

The SpO: was used to determine the subjects’
blood oxygenation index.

For adults, an oxyhaemoglobin saturation
between 95% and 100% was considered normal.

Statistical analysis

The normal distribution of the variables was
verified using the Kolmogorov-Smirnov test.

The data were processed with SPSS software
(SPSS for Windows, version 20.0, Armonk, NY,
USA).

To compare the sleep bruxism and control
groups, the Student's t-test was employed, with a
probability (p) of less than 0.05 considered
significant.

Results

Table 2 presents the data regarding the
percentage of minimum, average, and maximum
oxyhaemoglobin saturation in the sleep bruxism
and control groups.

Comparisons between the groups revealed
significant  differences in the maximum
oxyhaemoglobin saturation index (p=0.04).

The sleep bruxism group exhibited a lower
maximum oxyhaemoglobin saturation index than
that observed in the control group.

Table 2. Mean and standard deviation (%)

of oxyhemoglobin saturation for the sleep
bruxism and control groups.

Oxyhemoglobin Grolips Sleep p-value
i 0,
S () Control Bruxism
Minimum 83.61+15.17 83.67+10.98  0.98
Mean 95.80+1.89  95.79+1.31 0.97

Maximum 99.02+0.81  98.69+0.65 0.04
A significant difference was observed,
as indicated by the t-test (p<0.05).

Discussion

The null hypothesis was rejected, as subjects
with sleep bruxism exhibited lower maximum
oxyhaemoglobin saturation than controls.

This parameter, oxyhaemoglobin saturation,
represents the percentage of haemoglobin in the
blood that is bound to oxygen and serves as a
relevant indicator of respiratory function.

Although a maximum saturation of 98% is
still considered within normal ranges, the 1%
difference between the sleep bruxism and control
groups, albeit small, was statistically significant.

This suggests possible variations in
physiological aspects between the groups that
may reflect an association between sleep bruxism
and blood oxygenation.

Although the observed difference was limited
to maximum oxyhaemoglobin saturation, this
finding suggests that sleep bruxism may be
associated with subtle alterations in oxygenation
dynamics during sleep.

Considering the current concept of sleep
bruxism as a behaviour that may have both
physiological and pathological implications, the
identification of changes in oxygenation
parameters may contribute to a better
understanding of its potential systemic effects
[2,23].

Studies on sleep and awake bruxism have
indicated that variations in muscle oxygen
recovery may be linked to changes in saturation.

Oxygen recovery is slower following light and
prolonged clenching compared to strong and brief
clenching.

This reinforces the importance of assessing
oxygen saturation in subjects with bruxism [24].

These findings support the hypothesis that
bruxism-related muscle activity may influence
oxygenation parameters, although the available
evidence remains limited [7].
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A recent study analyzed the relationship
between sleep bruxism, microarousals, and
oxyhaemoglobin desaturations through PSG.

The findings revealed that, although sleep
bruxism is significantly associated with an
increase in microarousals, the relationship with
oxyhaemoglobin desaturations was unclear, as no
significant differences were observed between
the sleep bruxism and control groups.

This indicates that the implications for
oxyhaemoglobin desaturation require further
investigation [25].

These findings differ from the results of the
present study, which demonstrated a significant
difference between the groups regarding
maximum oxyhaemoglobin saturation.

Differences in study design, sample
characteristics, exclusion criteria, and the
oxygenation parameters analyzed may partially
explain these divergent findings.

Notably, the present study excluded subjects
with obstructive sleep apnoea, reducing the
influence of a major confounding factor known to
affect oxyhaemoglobin saturation during sleep
[16].

A possible explanation for the lower
maximum oxyhaemoglobin saturation in the
sleep bruxism group may be related to respiratory
interference during sleep, as bruxism is
associated with an increase in microarousals
accompanied by variations in respiratory
patterns.

This can result in a reduction in blood
oxygenation, even in the absence of obstructive
sleep apnoea [14,26].

Furthermore, sleep bruxism activates the
neurons of the trigeminal mesencephalic nucleus,
which could interfere with cardiac activation,
respiratory function, and brain activity [18].

This activation may lead to an increase in
heart rate and blood pressure, resulting in a stress
response that affects the cardiovascular system,
which, in turn, may impact oxyhaemoglobin
saturation [27].

This increase in sympathetic activity, resulting
from the physical and emotional stress associated
with sleep bruxism, may trigger vasoconstriction,
leading to increased resistance to blood flow to
the tissues, including the brain, thereby reducing
blood oxygenation [28].

While these mechanisms provide a plausible
physiological explanation for the findings, their
clinical significance should be interpreted with
caution.

Although a 1% difference may seem small, in
studies with rigorous measurements, even

minimal variations can be significant, reflecting
real physiological differences [29,30].

Therefore, the lower oxyhaemoglobin
saturation in the sleep bruxism group may be
explained by an association of subtle respiratory
difficulties and physiological stress.

From a clinical perspective, the magnitude of
the observed difference should be interpreted
with caution, as both groups remained within
normal oxyhaemoglobin saturation ranges.

Nevertheless, even small variations may
indicate underlying physiological adaptations
associated with sleep bruxism and warrant further
investigation, particularly in subjects presenting
additional systemic risk factors [31].

Physiological stress may contribute to muscle
fatigue, intensifying the sensation of discomfort
and leading to a decrease in respiratory efficiency
[32].

The constant activation of the masticatory
muscles during episodes of sleep bruxism may
promote muscle tension that radiates to the
cervical and thoracic regions.

This tension not only affects respiratory
mechanics but may also reduce the functional
capacity of the muscles involved in chewing and
breathing,  potentially  hindering  blood
oxygenation [33].

The analysis of the impact of sleep bruxism on
oxyhaemoglobin  saturation may  reveal
significant consequences of this condition.

An international publication in the field
suggests that the relationship between sleep
bruxism and systemic health is significant.

Studies indicate an important correlation
between oxygen desaturation and the frequency
of bruxism episodes in hypertensive subjects,
revealing a lower average oxygen saturation.
Conversely, this relationship is not observed in
normotensive subjects [27].

Understanding this influence not only
enriches  scientific  knowledge but also
contributes to the development of more effective
interventions.

The results may provide important insights for
healthcare  professionals, facilitating  the
identification of complications associated with
sleep bruxism and promoting more integrated
treatment with possible relationships with quality
of life [34].

This study has limitations that should be
considered.

Firstly, the small sample size, which consists
of only 90 subjects, may limit the generalisability
of the obtained results.
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The exclusion of subjects with obstructive
sleep apnoea may have influenced the
homogeneity of the analyzed groups.

Furthermore, although PSG allows the
simultaneous assessment of cerebral, cardiac,
respiratory, and masticatory muscle activity, the
analyses were restricted to oxyhaemoglobin
saturation and did not investigate its temporal
relationship with individual sleep bruxism
episodes.

Consequently, no causal or temporal
inferences regarding the association between
sleep bruxism and oxyhaemoglobin saturation
can be drawn.

Future studies with larger samples and more
comprehensive physiological analyses are needed
to validate and expand the present findings.

Conclusion
Within the limitations of this study, a
significant difference in maximum

oxyhaemoglobin saturation was observed
between subjects with sleep bruxism and
controls.

These findings support a possible association
between sleep bruxism and oxyhaemoglobin
saturation during sleep, although the nature of
this relationship remains unclear and requires
further investigation.
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