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Abstract: Dental sleep medicine traditionally focuses on sleep-related breathing disorders, 
such as snoring and obstructive sleep apnea. However, everyday practice shows that also 
other sleep disorders touch on dentistry, including sleep-related orofacial pain, xerostomia, 
hypersalivation, gastroesophageal reflux disease and bruxism. A new definition, which 
covers all the diagnostic and treatment aspects of these disorders, has therefore been 
formulated for dental sleep medicine. This article describes why this development started 
and sketches the current state of affairs regarding the discipline of dental sleep medicine. The 
different dental sleep disorders are also described briefly, with special focus on the more 
remarkable associations between them. 
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Introduction
The dental discipline “dental sleep medicine” is highly multidisciplinary and 
demands a great deal of specialist medical know-how of those who work in it, 
for example, in the fields of ear, nose and throat specialization, neurology, pulmon-
ary diseases, internal medicine and psychiatry. This challenging area is of particular 
interest to oral and maxillofacial (OMF) surgeons, orthodontists, oral medicine and 
oral pathology specialists, orofacial pain specialists and dentists specializing in 
dental sleep medicine, while medical doctors also need a broader knowledge of 
dental sleep medicine in the interest of providing the best possible patient care in 
interdisciplinary settings.1,2

Although the diagnosis and treatment of sleep-related disorders fall under medicine, 
some sleep disorders touch on dentistry. Especially in countries where individuals visit 
their dentist on a regular (eg yearly) basis, the dentist may be able, for example, to 
identify risk factors or consequences of certain sleep disorders in the mouth or 
masticatory system or to carry out screening with the help of questionnaires and thus 
contribute to the diagnostic process. The importance of this contribution is illustrated 
by the fact that more than 80% of individuals with OSA are not diagnosed,3 which has 
enormous implications for the patient, those in his/her environment and society as 
a whole. The dentist can also play a role in the treatment of certain sleep disorders, 
whether or not the patient is referred by a general practitioner or medical specialist. 
Finally, some sleep disorder treatments have consequences for the mouth and masti-
catory system. There are, therefore, plenty of reasons for categorizing sleep disorders 
with dental causes and/or consequences as ‘dental sleep disorders’.

It is this article’s aim to further introduce the emerging discipline of dental sleep 
medicine to all professionals working in sleep medicine, including medical doctors 
and dentists specializing in dental sleep medicine.
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Dental Sleep Medicine
The discipline of dental sleep medicine entails the diag-
nosis and treatment of dental sleep disorders. In 2008, the 
American Academy of Dental Sleep Medicine formulated 
the following definition for this discipline:52

Dental sleep medicine is an area of dental practice that 
focuses on the use of oral appliance therapy to treat sleep- 
disordered breathing, including snoring and obstructive 
sleep apnea (OSA) 

However, since dental sleep medicine involves more than 
sleep-related breathing disorders, in 2016, the following 
alternative definition was proposed:4

“Dental Sleep Medicine is the discipline concerned 
with the study of the oral and maxillofacial causes and 
consequences of sleep-related problems.”

This definition makes clear that the area focuses on 
a range of problems in which dentistry can (or must) play 
a role. But the ultimate credit goes to Lavigne et al5 who, 
already more than two decades ago, wrote a publication on 
this discipline entitled “Sleep disorders and the dental 
patient”. They counted the following as forms of dental 
sleep disorders: snoring and OSA, orofacial pain in rela-
tion to sleep problems, sleep-related xerostomia and 
hypersalivation, sleep-related gastroesophageal reflux dis-
ease (GERD), and sleep-related bruxism. The authors 
describe the way in which the dentist can identify each 
complaint and the role he/she can play in its treatment. 
They also discuss the division of roles between general 
practitioner/medical specialists. The conclusion of this 
“landmark” publication is that the role of dentists is highly 
relevant in the diagnosis and treatment of these sleep 
disorders. The authors do, however, qualify this by adding 
that many aspects of these dental sleep disorders are still 
unknown and that the relationship between them requires 
investigation in the future.

In 2016, Lobbezoo et al4 elaborated on the publication 
by Lavigne et al,5 formulating a new definition of dental 
sleep medicine and giving an update on the most recent 
insights on the various aspects of dental sleep disorders 
and their mutual relationships.4 Table 1 lists the dental 
sleep disorders in question. They are described briefly 
below, thereby summarizing and further elaborating on 
the previous publication by Lobbezoo et al.4 Given that 
the disorders listed in Table 1 can be accompanied by 
other sleep disorders that touch on dentistry, we will also 
discuss a few of the more striking associations between the 
dental sleep disorders. Finally, the role of the dentist in the 

assessment and management of dental sleep disorders is 
described, which is also important information for medical 
doctors specializing in sleep medicine.

Sleep-Related Breathing Disorders
This category includes snoring and OSA.

Snoring
This all too well-known condition is characterized by 
audible vibrations of the upper airway during respiration 
in sleep.6 It is a common problem amongst both men and 
women and it increases with age: around a half of middle- 
aged men and a quarter of middle-aged women snore 
regularly.7 Depending on various factors, such as age, 
gender and the way in which the snoring is determined, 
its prevalence in the general population varies from 2% to 
85%.8 Assuming that the individual in question does not 
have OSA, the consequences are primarily of a social 
nature: bed partners, in particular, sometimes experience 
very disturbed nights.9 The consequences can therefore be 
considerable.

Obstructive Sleep Apnea (OSA)
OSA is characterized by repeated obstruction of the collap-
sible part of the upper airway. This is accompanied by 
oxygen desaturation and the patient sleeps less deeply 
and/or wakes up regularly. Between 9% and 38% of the 
general adult population has OSA.10 The etiology of OSA is 
multifactorial: associations with various demographic, 

Table 1 Summary of Sleep Disorders That Can Be Qualified as 
Dental Sleep Disorders

Sleep Disorder Examples

Sleep-related 

breathing disorders

Snoring 

Obstructive sleep apnea

Orofacial pain Dentoalveolar pain 

Temporomandibular disorder pain 

Headaches

Oral moistening 
disorders

Dry mouth (xerostomia) 
Hypersalivation

Gastroesophageal 
reflux disease

Iatrogenic reflux resulting from a weak or 
damaged stomach valve (lower esophageal 

sphincter), obesity, pregnancy

Mandibular 

movement disorders

Sleep bruxism 

Orofacial dyskinesia 

Oromandibular dystonia

Notes: A few examples are given for each disorder (see the text for further 
elaboration). Data from Lobbezoo et al.4
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anatomical, biological and behavioral factors have been 
described. Its consequences are considerable: OSA can 
cause the patient to wake up feeling unrested, excessive 
fatigue/daytime sleepiness, cardiovascular diseases (includ-
ing hypertension, stroke, heart failure, coronary artery dis-
ease and atrial fibrillation), cognitive deterioration, 
a reduction in libido and a range of other health problems, 
some of which are serious.11–13 Associations with multiple 
dental sleep disorders have been found, notably with sleep- 
related orofacial pain, xerostomia, hypersalivation, GERD, 
and bruxism (for details, see these disorders’ respective 
paragraphs below).

The role of the dentist (or dental specialist) is not 
limited simply to the fabrication of a mandibular advance-
ment appliance on the indication of a medical specialist; 
he/she can also identify the complaints, symptoms, and 
risk factors of OSA, such as very loud snoring, excessive 
fatigue/daytime sleepiness and headaches on waking up. In 
addition, the dentist/dental specialist can assess the 
patency of the intraoral airway by identifying a large ton-
gue, enlarged tonsils and a retrognathic mandible. Further, 
by being alert to specific combinations of complaints and 
symptoms, such as high blood pressure, obesity and exces-
sive fat storage in the neck region, he/she can also con-
tribute to the diagnostic process. It is important to note that 
despite the fact that several tools have been introduced for 
the establishment of possible OSA (eg the Berlin ques-
tionnaire, the STOP-BANG questionnaire14,15) there are 
still no valid instruments available in oral health care 
practice that provide irrefutable, definite evidence of the 
presence of OSA. More research is therefore necessary.

Orofacial Pain
Orofacial pain is very common; Lipton et al16 reported that 
approximately 22% of the general adult population of the 
United States of America reported having one or more 
forms of orofacial pain during the previous six months. 
Orofacial pain comes in many guises. The pain can, for 
example, be dentoalveolar in nature (and thus originate 
from the dental elements and the supporting tissues around 
them), musculoskeletal (pain that originates from muscles 
or joints), neuropathic (pain that originates from the ner-
vous tissue) or vascular (pain that originates from the 
vascular or perivascular tissues). Headaches are also 
deemed orofacial pains. The dentist’s role in the diagnosis 
and treatment of these conditions is that he/she refers 
patients with complicated dentoalveolar complaints to an 
endodontist or an OMF surgeon, and patients with 

complex musculoskeletal pain, neuropathic pain and/or 
headaches to an orofacial pain specialist, an OMF surgeon 
or a general practitioner/medical specialist.

All forms of orofacial pain can affect the patient’s 
sleep because, for instance, they make it difficult for 
him/her to drop off or wake him/her up during the night. 
To illustrate this, 36% of patients with a painful tempor-
omandibular disorders (TMD) experience insomnia.17 This 
can lead to patients not feeling rested when they get up, 
reduced levels of energy and resistance, fatigue, irritable 
bowels and even feelings of depression.17 It should be 
noted that orofacial pain is not necessarily the cause of 
sleep problems. The reverse is also possible: ie poor sleep 
quality can cause orofacial pain. The precise relationship 
between the two phenomena differs from person to 
person.18

In addition to the reciprocal relationship between oro-
facial pain and sleep quality sketched above, there is also 
increasing evidence of an association between orofacial 
pain and sleep disorders: for example, 28% of patients 
with TMD pain also have OSA.17 There are, furthermore, 
indications that patients with OSA experience more TMD 
pain than otherwise healthy individuals: figures of 52% 
and 10% were given by Cunali et al19 and LeResche20 

respectively. Sanders et al21 suggest that OSA symptoms 
precede first-onset TMD-pain complaints via central sen-
sitization. Precise details of the association between OSA 
and TMD pain are, however, still largely unknown and 
more research is therefore necessary. The same applies to 
the much-researched association between TMD pain and 
sleep bruxism. It is commonly assumed that sleep bruxism 
overloads the masticatory system, thereby causing pain 
and dysfunction of the constituent musculoskeletal struc-
tures. So far, however, the literature on this topic has only 
yielded contradictory findings, a striking point being that 
the more accurately the two conditions are analyzed, the 
weaker the association is found to be.22

It is very important for the dentist to have insight into 
the reciprocal relationship between orofacial pain and 
sleep quality and also in the associations that orofacial 
pain can have with OSA, sleep bruxism and general 
sleep disorders, such as insomnia, in order to be able to 
start the correct course of treatment. Interdisciplinary col-
laboration, both inside and outside dentistry, will often be 
necessary here.18

Oral Moistening Disorders
This category includes xerostomia and hypersalivation.
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Xerostomia
This condition is defined as “having a dry mouth”.23,24 

The patient is bothered by a feeling of dryness in the oral 
cavity and throat. The prevalence is considerable and, 
depending on the population examined, varies from 10% 
to 80%.25 The following are often suggested as potential 
causes: mouth breathing when waking up; sleeping with an 
open mouth and snoring; medical conditions such as dia-
betes, Sjögren’s syndrome, OSA and GERD; and the use 
of medication, which often has the side effect of a dry 
mouth.25,26 The treatment of OSA is also associated with 
a dry mouth: both mandibular advancement appliances and 
continuous positive airway pressure (CPAP) are linked to 
complaints of a dry mouth,27 although it should be pointed 
out that CPAP devices with air humidification contribute 
to partially solve this problem.28 Xerostomia can wake 
patients up repeatedly at night, and once awake, they 
make use of the interruption to go and get something to 
drink. All in all, xerostomia can therefore disturb one’s 
sleep pattern greatly.

Dentists play a crucial role in identifying the symptoms 
of a dry mouth as well as the prevention of its potentially 
negative consequences. Causal treatment is usually carried 
out under the supervision of general practitioners/medical 
specialists or, in the case of mouth breathing, of speech 
therapists.

Hypersalivation
Hypersalivation entails the production of too much saliva. 
This means that the balance between saliva production and 
the frequency of swallowing is disturbed. The frequency of 
swallowing is lower during sleeping than waking hours: 
when asleep, on average people swallow about three times 
an hour whereas, when awake, they swallow at least once 
every two minutes.29,30 Patients with hypersalivation often 
complain of a wet pillow or even wet bed linen. The pre-
valence of hypersalivation is considerable, ie 8%,31 although 
it is lower than that of xerostomia (see above). Possible 
causes are conditions such as Parkinson’s disease;32 period-
ontal problems; poorly-fitting/loose prosthetics; irritated soft 
tissues in the oropharynx resulting from GERD; and, again, 
a whole range of medicines.25 Along with xerostomia, hyper-
salivation is also listed as one of the possible side effects of 
the mandibular advancement appliances used to treat OSA.27 

Hypersalivation also wakens the individual repeatedly, with 
all the detrimental effects of drowsiness and suchlike during 
the day. Hypersalivation can, furthermore, cause aspiration, 
resulting in coughing or even suffocation.

Based on the above description, it is clear that the dentist 
can make a significant contribution to the identification of 
hypersalivation and, more particularly, in the causal treat-
ment of cases of hypersalivation originating from dental 
conditions. If hypersalivation is caused by non-dental fac-
tors, a multidisciplinary approach, in collaboration with 
general practitioners/medical specialists, is indicated.

Gastroesophageal Reflux Disease (GERD)
GERD is defined as a retrograde flow of stomach acid into 
the distal oesophagus and even into the oral cavity.33 The 
patient reports having “heartburn”, which disturbs his/her 
sleep, and may also complain of a sour taste in his/her 
mouth. Epidemiological research shows that around 20% 
of the general population experiences GERD once a week, 
making it a big problem for society as a whole.34,35 Factors 
that can cause GERD are a weak or damaged stomach valve 
(lower esophageal sphincter), a diaphragmatic hernia, obe-
sity and pregnancy.36 GERD has considerable conse-
quences for the individual: it can cause wear of the teeth 
in the form of intrinsic chemical wear (erosion) and sensi-
tive dental elements as a consequence.37 It can also exacer-
bate xerostomia and hypersalivation, choking being 
a possible consequence of the latter.25 GERD is, further-
more, associated with causing or aggravating snoring and 
OSA, although evidence of a causal connection has yet to be 
found.38 There is, moreover, strong evidence that GERD 
and sleep bruxism are related to one another, with GERD 
events preceding bruxism events.39,40 As such, the masti-
catory muscle activity is thought to help stimulate the secre-
tion of saliva and the resulting increase in pH.39,40

The dentist plays a crucial role in identifying reflux 
based on its consequences for both the soft tissues of the 
oropharynx (redness, swelling) and for the teeth (erosion). 
In addition, he/she can remedy the latter by building up the 
worn and sensitive teeth with composite material.

Mandibular Movement Disorders
This category includes, amongst other conditions, sleep 
bruxism, dyskinesia and dystonia.

Sleep Bruxism
Bruxism was recently defined as a repetitive masticatory 
muscle activity that is characterized by clenching or grinding 
of the teeth and/or bracing or thrusting of the lower jaw.41 

Although bruxism can occur during the day (awake bruxism, 
ie, a masticatory muscle activity during wakefulness that is 
characterized by repetitive or sustained tooth contact and/or 
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by bracing or thrusting of the mandible and is not 
a movement disorder in otherwise healthy individuals42), 
sleep bruxism (ie, a masticatory muscle activity during 
sleep that is characterized as rhythmic (phasic) or non- 
rhythmic (tonic) and is not a movement disorder or a sleep 
disorder in otherwise healthy individuals42) will be dis-
cussed briefly below, with reference to the review article 
by Lobbezoo et al.43 Sleep bruxism has a prevalence of 12.8 
± 3.1% in the general population.44 Various psychosocial 
(stress and anxiety), biological (sleep arousals, disturbed 
neurotransmitter balance and genetics) and exogenous (med-
icine use, smoking and alcohol) factors play a role in the 
multifactorial etiology of this disorder.43 The following are 
listed as possible consequences of the condition: breaking or 
losing teeth, fillings or implants; intrinsic mechanical wear 
of the teeth (attrition); masticatory muscle hypertrophy; 
musculoskeletal pain (TMD pain; see above); and mandib-
ular dysfunction complaints.43 It must be emphasized that 
some patients with bruxism do not experience these detri-
mental consequences. Indeed, sleep bruxism is increasingly 
being associated with potentially positive health outcomes, 
such as the reduction of the possible detrimental conse-
quences of GERD for the soft tissues of the oropharynx 
and for the teeth and the strengthening of the upper airway; 
the latter helps prevent the occurrence of hypopneas or even 
apneas.45 Interestingly, sleep bruxism is also associated with 
other sleep-related disorders that are in most cases asso-
ciated with sleep arousals, such as insomnia,46 Periodic 
Leg Movements in Sleep,47 and REM sleep Behavior 
Disorder.48

The dentist is the appropriate professional to diagnose 
and treat bruxism but he/she should only treat the disorder 
if it results in serious negative consequences for the patient 
(eg severe attrition or TMD pain). In the case of severe 
bruxism, the diagnosis and treatment can be carried out 
together with general practitioners/medical specialists, pre-
ferably after consultation with an orofacial pain specialist.

Orofacial Dyskinesia
This group of movement disorders is characterized by 
involuntary, predominantly choreatic (dance-like) move-
ments of face, lips, tongue and jaw. If the condition is 
limited to the jaw, it is important that the dental or medical 
professional distinguishes between this and the bruxism- 
related grinding of teeth.49 There are no prevalence figures 
for the general population available but the condition is 
rare. Underlying psychiatric conditions and the long-term 
use of certain medicines (eg neuroleptics and dopamine- 

related medicines) are thought to be possible causes.49 The 
impact of orofacial dyskinesia on the daily lives of patients 
is enormous although little is known about the local con-
sequences. The sleep of patients that experience this debil-
itating condition may also be disturbed. A good medical 
history that focuses on the possible causes of the condi-
tion, can point the dentist in the direction of an orofacial 
dyskinesia but its diagnosis and treatment require specia-
list medical treatment.

Oromandibular Dystonia
If these excessive, involuntary and persistent muscular 
contractions of lips, tongue and jaw are limited to the 
jaw, oromandibular dystonia can be confused with brux-
ism-related clenching.49 Nevertheless, this is a real and 
potentially debilitating movement disorder, with the same 
possible causes and consequences as the orofacial dyski-
nesia described above; it can have enormous social con-
sequences for individuals experiencing it. Unfortunately, 
prevalence figures for the general population are not avail-
able for this condition, which is equally rare, either. The 
diagnosis and treatment of oromandibular dystonia should, 
again, be carried out by medical specialists but the dentist 
can establish its possible presence based on a good med-
ical history that focuses on the possible causes of the 
condition.

Concluding Remarks
The everyday practice of dental sleep medicine shows 
that the various dental sleep disorders regularly occur as 
comorbidities and that they are rarely found in isolation 
in any one individual patient. Dental sleep disorders 
therefore jointly form a complex comorbidity network. 
It is crucial that we unravel this network if we are to 
provide patients with the best possible care, following 
personalized management strategies. More research, with 
appropriate designs to serve the studies’ aims, is therefore 
necessary. An equally important point for patients is that 
it is essential that dental sleep medicine education around 
the world is developed at both undergraduate and post-
graduate levels.50 The dentists of the future will have to 
be fast-tracked to enable them to make their unique 
contribution to the diagnosis and treatment of this intri-
guing group of patients as soon as possible. It is the firm 
belief of the authors of this present article that dental 
sleep medicine will become increasingly important in the 
future: this discipline is not simply a passing fashion − it 
is here to stay!
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Abbreviations
CPAP, continuous positive airway pressure; GERD, gas-
troesophageal reflux disease; OMF, oral and maxillofacial; 
OSA, obstructive sleep apnea; SBD, sleep-related breath-
ing disorders; TMD, temporomandibular disorders.
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