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Review Article

ABSTRACT

Obstructive sleep apnea (OSA) is a clinical risk factor for sleep bruxism (SB). Although no clear
causative link has been defined, both conditions are inter related to sleep-related arousal reactions
[1]. A literature review was conducted on PubMed and ScienceDirect databases for 2000-2021
period. The majority of studies revealed an association between OSA and SB events.
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1. BACKGROUND clenching or grinding of the teeth and/or by

bracing or thrusting of the mandible” [2]. This
In 2012, bruxism was defined internationally as  condition was classified as awake or sleep
“a repetitive jaw muscle activity characterized by  bruxism (SB) [1,2].According to the International
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Classification of Sleep Disorders clinical criteria,
SB includes the presence of regular or repeated
tooth-grinding sounds happening during sleep
and one or more of the following clinical aspects:
[1] abnormal tooth wear resulting from tooth
grinding during sleep and [2] transient morning
jaw muscle pain or fatigue, temporal headache,
and/or jaw locking upon awakening and reported
as a cause of tooth grinding during sleep [2].

Malocclusion and occlusal interferences are
initially considered as the primary etiological
factor for bruxism; thus, dental practitioners tend
to perform occlusal adjustments or occlusal
splints to overcome such problem [34].
However, recent data revealed that SB is no
longer attributed to occlusal problems or is not
any more related solely to stress, anxiety, or
depression [5-7]. The most recent hypotheses on
the primary etiology of SB are in favor to central
and autonomic nervous systems in the genesis
of masticatory muscle activity during sleep [8].

Smoking, usage of some certain medications,
and breath related problems can also be risk
factors for SB [9]. Obstructive sleep apnea (OSA)
syndrome has always been considered as one of
the primary risk factors for SB [10,11]. This,
paper aims to review literature to determine the
relation between OSA and SB.

2. REVIEW RESULTS

2.1 Definiens and Mechanisms of OSA
and SB

A new survey revealed that SB occurs repeatedly
in 6%-8% and occasionally in 7%-13%of
Canadian population. This condition is a clinical
risk factor for tooth wear, tooth damage, and
fractures, mastication’s muscle spasm, fatigue
and pain, headaches, and temporomandibular
joint disorders [12]. Feu et al. conducted a
systematic review and revealed that SB
occurrence can be associated with esophageal
acidification, smoking, and disturbances in the
central dopaminergic system [13].

SB mechanism was illustrated [6—8] mostly
rhythmic masticatory muscle activity (RMMA)
episodes in relation to sleep micro-arousals
associated with brain and cardiac activity [14-16].
Some studies showed that certain episodes of
bruxism-related motor activity are not necessarily
pathological [16-18].

OSA is defined as repetitive episodes of upper
air way obstruction during sleep that generally
result in a decreased blood oxygen saturation.
This sleep disruption will lead to a body response
characterized by brain arousal and sympathetic
system activation [19,20].

OSA is generally caused by anatomical
alterations that frequently manifest as then
arrowing or blockage of pharyngeal upper
airways while sleeping [20]. This condition is now
considered as a serious public health problem
because of its frequency and consequences,
including  excessive daytime  sleepiness,
cardiopulmonary problems, and type 2 diabetes
[20-22].

2.2 Prevenances and Sources of OSA

The prevalence of OSA was 74.7% in males
and52.1% in females aged 40 years or older [23].
However, a substantial number of people
affected by OSA remain unrecognized [24]. Un
diagnosed OSA has a great economic influence
on healthcare systems as mentioned by public
health records [25,26].

Several studies have assessed the relation
between SB and OSAs and found that patients
with sleep-disordered breathing (SDB) have an
increased number of risk factors for SB [27-29].
A recent work concluded that tooth wear may be
a diagnostic tool to identify patients at risk of
having OSA [30].

Other works have assured the relevance of
respiratory medicine in dental practice [31,32]. A
recent review paper in 2014 revealed that the
interrelation between SB and SDB can neither be
confirmed nor discredited because of the lack of
scientific proof and further studies on this field
[33,34]. Since then, research on this topic has
really improved in the last few years, so we tried
to combine the old with recent review in this
topic, and investigated the association between
OSA and SB.

2.3 Previous Reviews

In 1986, Philipis et al. revealed the association
between sleep apnea disorders and tooth
clenching episodes [35]. Recent studies showed
that 30% of patients with OSA suffer from tooth
clenching as a secondary problem, 35% of
people who complain of SB also experience
snoring, and 17.6% suffer from OSA [36].
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A pilot study in 2016 [37] revealed that SB is
common in the majority of patient suffering from
OSA with a prevalence rate of 77.8 %, which is
higher than the 47.6% reported by Sjeholm et al.
[38] and 47.8% by Hosoya et al. [39].

A recent study in 2019 showed that tooth wear is
associated with several conditions, such as sleep
disorders, orofacial pain, xerostomia, and SB, all
of which are interlinked with one another. This
finding assures the association among OSA,
dental bruxism, and SB [40].

Hypertension, high body mass index BMI, and
low mean oxygen saturation SpO2 are
independent risk factors that lead to frequent SB
episodes. Low values of SpO2 are commonly
associated with OBA cases [41].

SB is also associated with multiple factors
including insomnia, periodic limb movements
while sleep, sleep-disordered breathing problems
(apnea/hypopnea, A/H), gastroesophageal reflux
disease, and some neurological disorders (e.g.,
sleep epilepsy and rapid eye movement behavior
disorder) [42].

Another study reported SB occurrence in 21.0%
of Japanese children and its independent
relationships with age, snoring, and movements
during sleep. In addition, Sb was found to be
related to sleep-disorders in children [43].

Tan revealed that one-third of adults with OSA
have SB and show relatively high respiratory-
related arousals and oxygen desaturations [44].

Four important risk factors cause SB, such as
emotional stress, consumption of tobacco,
alcohol, or coffee, anxiety and depression
disorders, and sleep apnea disorder [45].

2.4 Recent Concluding Remarks

This part involves recent publications about OSA.
The studies and reviews summarize the updated
diagnostic instruments and treatment modalities
for OSA in adults, young individuals, and
children.

Michalek—Zrabkowska et al. defined simple
snoring as the production of sound in the upper
aerodigestive tract during sleep that is not
accompanied by other pathologies. In addition,
SB involves repetitive phasic, tonic, or mixed
masticatory muscle actions throughout sleeping.
Their study examined the association between

simple snoring and SB in 129 patients without
OSA by using polysomnography. The results
showed that bruxism episode index was
positively correlated with maximum snore
strength, and phasic bruxism was positively
correlated with snore intensity in all sleep
locations. Bruxers had significantly decreased
average and minimum heart rate compared with
non-bruxers. Supine and non-supine sleep
positions seemed to have a significant effect on
snore intensity and SB. In addition, a negative
correlation was found between phasic bruxism
and lowest heart rate, and this finding can be
attributed to the effect of sympatho-vagal
homeostasis [46].

In 2021, Smardz et al. measured and evaluated
the effect of gender and age on snoring and SB
in non-apneic snoring patients by using a single-
night video polysomnography. A total of 137
snoring non-apneic participants were included.
Gender group results presented significantly
higher total snore index and snore train were in
males than in females. In addition, males showed
severe bruxism with many recurrent episodes
and high bruxism episode index scores.
Association investigation revealed the existence
of significant linear relationships between age
and snore index in the supine sleep position and
between snore train and snore index in non-rapid
eye movement at the second sleep stage. Third-
age quartile analysis showed that the average,
maximum, and minimum audio volumes in the
non-supine sleep position were significantly high
for the older group. Group analysis with median
age as criterion showed that the bruxism episode
index and bruxism phasic episodes were
significantly higher in the younger group than in
the older group. Therefore, age and gender
influence snoring and SB [47].

Farahvash and Micieli stated that OSA is an
indication of obstructed airways throughout sleep
that substantially influence the condition of life
and raise the risk of several systemic diseases.
OSA has been investigated as a risk component
for several neuro-ophthalmic conditions and has
a strong relationship with non-arthritic anterior
ischemic optic neuropathy (NAION). The results
showed that the incidences of glaucoma and
stroke were significantly associated with OSA
and thus should be considered by neuro-
ophthalmologists. Patients with NAION have a
significantly higher incidence of OSA, and OSA
diagnosis significantly increases the risk for
NAION development. Non-agreement with
incessant positive airway pressure in patients
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with OSA was also found to be a risk factor for
fellow-eye involvement. However, evidence is in-
sufficient  to recommend routine  eye
examinations in patients with OSA for
papilledema and conduct a sleep study for a
patient newly diagnosed with idiopathic
intracranial hypertension [48].

In 202, Smardzet al. investigated the
coexistence of sleep-related breathing disorders
(SRBDs) and SB among patients from the Clinic
of Prosthetic Dentistry operating at Wroclaw
Medical University. One night  video
polysomnography (PSG) was employed, and SB
was evaluated using bruxism episode index (BEI)
and the types of electromyographical pathways
(phasic, tonic, and mixed). Apnea/hypopnea
index (AHI) and oxygen desaturation index (ODI)
were applied to assess respiratory events.
Patients were divided into two groups according
to SB occurrence: studied (bruxers, BEI = 2) and
control  (non-bruxers, BEl < 2) groups.
Quantitative outcomes presented the lack of a
statistically significant relationship between BEI
and AHI in both groups. Moreover, qualitative
analysis revealed a statistically significantly
correlation between the increase in AHI and ODI
and the increase in the quantity of tonic
categories for electro-myo- graphical pathways.
On the basis of this positive correlation, the
incidence of tonic episodes may be the key to
understanding the fundamental connection
between SB and SRBD and thus require further
precise examinations [49].

In 2020, da Costa Lopes et al., 2020 published a
systematic review to clarify recent knowledge on
the possible association and connection between
SB and OSA examined wusing full-night
polysomnography. Among the collected 270
articles,7 was included. Furthermore, only four of
these studies supported the association between
SB and OSA. Their main findings were as
follows: (a) a subtype of patients with OSA may
have SB as a defensive response to respiratory
events, (b) maximum episodes of bruxism occur
shortly after the end of apnea/hypopnea (AH)
events, (c) bruxism incidents arise secondary to
arousals from AH events, and (d) a relationship
occurs between the frequency of SB and AH
events. The remaining three studies did not
support the association, and their main findings
are as follows: AH episodes are related to non-
specific SB oromotor actions, SB episodes are
not directly associated with the end of AH events,
and patients with OSA do not experience more
SB events than control group [50].

Patient SDB includes, mouth breathing, snoring,
upper airway resistance syndrome, and OSA.
OSA is defined as five or more episodes of
complete (apnea) or partial (hypopnea) upper
airway obstruction per hour of sleep. This
condition is predicted to involve 24% of middle-
aged men and 9% of middle-aged women.
Approximately 2%-3% of children have OSA,
and this value increases to 30%—-40% in obese
children [51] Bhattacharee et al. reported that the
affected patients suffer from daytime drowsiness,
cognitive impairment, and increased risk of heart
attacks, strokes, uncontrolled hypertension, and
diabetes. Untreated OSA can meaningfully harm
a patient’s quality of life and increase morbidity
due to medical complications or transport- or
work-related accidents [52].

Prosthodontists are important in preserving
patients’ general health by reestablishing and
maintaining physiological oral function and
aesthetic appearance. SB and orofacial pain are
situations that require the dentist to have
diagnostic and management skills. With their
additional training and expertise in oral anatomy,
occlusion, and temporomandibular joint function,
prosthodontists should recognize the signs and
symptoms of OSA, refer to the sleep physician
for diagnosis, and collaborate with the health
team surrounding the patient to provide care that
will improve the patient’s oral and general health
[52].

OSA in children is regularly due to inflamed
tonsils and adenoids peaking at 5-6 years of
age. Craniofacial morphological features often
exist in children with airway problems, such as
narrow maxilla, anterior open-bite, mouth
breathing, and dolichocephalic profile [53-54].

In children, SA is diagnosed when a minimum of
one apnea event occurs for each hour of sleep
as observed during a diagnostic sleep study. For
adults, more than five events per hour indicate
SA. Sleep apnea in a child arises when the
muscles of the upper airway sufficiently relax to
temporarily reduce or obstruct airflow. This event
can happen repeatedly over the course of a night
and may cause in disordered sleep because the
brain tries to awaken the body and return to
normal breathing. Both events can be associated
with a drop in blood oxygen levels. Surprising
signs of sleep apnea in children include mouth
breathing, bedwetting, sleepwalking,
restlessness, and sweating during sleep. Several
potential consequences for a child's mental and
physical health are also associated with SA. The
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incidence of SA in preschool-aged children is
approximately 1% to 3%, with the highest cases
reported between ages 2 and 6 years. During
normal growth, a child's tonsils and adenoids
tend to be proportionately larger than their
airway, and these enlargements render the
airway to be easily obstructed. The risk of sleep
apnea is also high in severely overweight or
obese adolescents. Children of any age who
have asthma or allergies also are highly prone to
developing SA. The long-term effects of SA in
children include cognitive, behavioral, and
psychosocial difficulties, growing interruptions,
and impacts on cardiovascular condition [55].

Martinot et al. conducted an observational study
to identify stereotypical mandibular jaw
movements (MJMs) in patients with SB and
automatically detect RMMAs by using an artificial
intelligence (Al)-based approach. Simultaneous
MJIM recordings from polysomnography with
masseter electromyography were obtained for 67
patients with suspected OSA. The recording
system consisted of a small hardware device
attached on the chin that communicates to a
cloud-based infrastructure. An extreme gradient
boosting multiclass classifier was trained on
79,650 10-second epochs of MJM data from 39
patients with a history of SBx targeting three
labels: RMMA episodes (n=1072), micro-
arousals (n=1311), and MJM occurring at the
breathing frequency (n=77,267). The results
were validated on unseen data from 28 patients,
and the model showed a good epoch-by-epoch
agreement in the Kappa test. A balanced
accuracy of 86.6% was also found for the MIM
events as per the RMMA standards. Good
agreement was observed between the MJIM
analytic model and manual EMG signal scoring
of RMMA. Therefore, SB can be reliably
identified, quantified, and characterized using
MJIM for automated analysis supported by Al
technology [56].

3. CONCLUSION

Sleep apnea is considered an important risk
factor that can lead to SB. Dental and medical
practitioners should be informed about the close
relationship between SB and OSA to help
discover and treat such serious medical
problems. However, no scientific evidence has
supported the conclusive relationship between
SB and OSA. A well-designed, randomized
research with control groups is needed to explore
possible mechanisms common to SB and OSA
and whether OSA treatment could recover SB

negative oral health results in subjects with SB
and in combination of OSA.

CLINICAL SIGNIFICANCE

This work is important, especially for dental
practitioners, to assess every patient with SB and
detect any underdiagnosed sleep disorders by
carefully reviewing medical and dental history
and referring the patient to sleep medicine clinics
in case of suspected presence of any sleep
disorder.
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