
Prevalence of Temporomandibular Disorders in
Obstructive Sleep Apnea Patients Referred for
Oral Appliance Therapy

Obstructive sleep apnea syndrome (OSAS) is considered to
be a serious problem,1 triggering multiple physiological
processes that detrimentally affect normal body function.

OSAS is a rather frequent respiratory sleep disturbance2 that
affects 4% to 9% of the middle-aged population.1

The use of a mandibular repositioning oral appliance has
demonstrated effectiveness in the treatment of mild to moderate
OSAS.3–5 The device normalizes the apnea-hypopnea index (AHI),
ie, the number of obstructive events per sleep hour, and also
improves daytime symptoms, cardiovascular and neurocognitive
function, and the quality of life.5

An oral appliance is an alternative treatment for those patients
with severe OSAS who cannot tolerate nasal continuous positive
airway pressure therapy (CPAP).6 Similar to CPAP, some adverse
effects can be observed during the use of an oral appliance.
Excessive salivation, dry mouth, and pain or discomfort in the
supporting teeth, oral mucosa, masticatory muscle, and temporo-
mandibular joint (TMJ) have been reported as temporary side
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Aims: To evaluate the prevalence of pain associated with temporo-
mandibular disorders (TMD) in obstructive sleep apnea syndrome
(OSAS) patients referred for oral appliance therapy. Methods:
Eighty-seven patients (46 men and 41 women), between 18 and 65
years of age, with an apnea-hypopnea index (AHI) of > 5 and < 30
(events by sleep hour), and body mass index (BMI) of ≤ 30 Kg/m2

were evaluated according to the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) to determine the
presence of signs and symptoms of TMD. Statistical analyses
included correlations assessed by Pearson’s test. Results: Fifty-two
percent of patients presented symptoms of TMD. Thirty-two
patients (average age 47 ± 11 years, AHI 17.3 ± 8.7, BMI 25.9 ±
3.8 kg/m2) completed the study. According to the Scoring Protocol
for Graded Chronic Pain (Axis II-RDC/TMD), 75% of the
patients presented chronic pain related to TMD, categorized as low
disability grade I (< 50 points for pain intensity, and < 3 disability
points). The most common TMD diagnosis was myofascial pain
with and without limited mouth opening and arthralgia (50%).
Conclusion: The high prevalence of TMD in the current study indi-
cates that patients with OSAS referred for oral appliance therapy
require specific evaluation related to TMD. J OROFAC PAIN
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effects during short and medium periods of oral
appliance wear.7–11 Long-term side effects are
characterized by occlusal changes without the
presence of pain.12–14

Temporomandibular disorders (TMD) have a
complex and multifactorial etiology.15 The pri-
mary signs and symptoms of TMD are pain in the
facial region and TMJ, limited asymmetric
mandibular movement, TMJ sounds, headache,
and sleep disturbances.16–21 The prevalence of
TMD is high in the general population18,19,21; 3%
to 7% of the population seeks treatment for pain
and dysfunction of the TMJ or related struc-
tures.18,21,22 The distribution of patients with
TMD shows that women are more affected by
these dysfunctions than men, with patients gener-
ally between the ages of 20 to 50 years.18,19,21,22

This high prevalence creates the likelihood that
patients with OSAS could also present TMD. A
diagnosis of TMD is determined by TMJ sounds,
palpation of the masticatory muscles and TMD
which triggers or increases pain, and also by pain
resulting from mandibular movement.23 TMJ noise
without pain can characterize an anatomical disor-
der without acute inflammation.22 The Research
Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD) are commonly used to
diagnose most common TMD (Axis I) and assess
the impact of TMD pain in patients (Axis II).23

The relationship between quality of sleep and
TMD is not fully understood. Some studies have
shown a significant correlation between loss of
sleep quality and a higher perception of TMD
pain.24–27 Since the main complaints of patients
who suffer from OSAS are snoring, excessive day-
time sleepiness, and poor quality of sleep,2 the
signs and symptoms of TMD might go unnoticed
by both patients and professionals, indicating that
patients with OSAS as well as those with TMD
must be evaluated more effectively. 

As the prevalences of TMD and OSAS are high
in the general population, many patients might
complain of TMD pain during oral appliance
treatment. The aim of this study was to evaluate
the prevalence of pain associated with TMD in
OSAS patients referred for oral appliance therapy.

Materials and Methods 

Subjects

Patients diagnosed with mild to moderate OSAS
referred for oral appliance therapy were evaluated
at the Sleep Clinic at the Psychobiology

Department of the Universidade Federal de São
Paulo (UNIFESP)–Brazil. The clinical and
polysomnographic criteria for mild to moderate
OSAS followed the International Classification of
Sleep Disorders (ICSD-2) proposed by the
American Academy of Sleep Medicine.2 Subjects
were considered to have OSAS if they had an AHI
between 5 and 14.9 (obstructive events by sleep
hour) and presented at least one of the following
complaints: loud snoring, daytime sleepiness,
fatigue, and breathing interruptions observed dur-
ing sleep. Subjects with an AHI ≥ 15 to 30, were
also considered to have moderate OSAS, regardless
of whether they had any of the aforementioned
complaints. The inclusion criteria for the present
study were: age between 18 and 65 years old, body
mass index (BMI) of ≤ 30 kg/m2 assessed through
medical examination, and complete odontological
health examinations (clinical and x-ray examina-
tions) that did not contraindicate the use of an oral
appliance. Patients who reported alcohol abuse,
use of drugs that interfere with sleep, the presence
of any sleep disturbances other than OSAS, or pre-
vious OSAS treatment were excluded. During
polysomnography, breathing was measured by air
flow with a nasal canula, thoracic and abdominal
movements with plestismography, and oxygen sat-
uration with an oxymetry device.

Ethical approval for this study was obtained
from the Hospital São Paulo Ethical Committee
(n°. 0162/06), and informed consent was obtained
from all patients. 

Epworth Sleepiness Scale (ESS)

Changes in self-reported sleepiness were measured
using the ESS.28 The patients were instructed to
imagine their sleepiness in eight everyday situa-
tions that require different attention levels, and to
score sleepiness as 1, 2, or 3 corresponding to a
mild, moderate, or high chance of falling asleep,
respectively. The total score was determined and
an outcome > 10 was considered to reflect exces-
sive daytime sleepiness.

TMD Evaluation

For the TMD evaluation, a version of the
RDC/TMD was used that was culturally adapted
and translated into Portuguese,29,30 with the objec-
tive of diagnosing, classifying, qualifying, and
quantifying the chronic pain associated with TMD
through signs, symptoms, and physical examina-
tion. The examination was standardized and only
one experienced observer (PC) was responsible for
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all the examinations throughout the study. Axis I
(RDC/TMD): Clinical Physical Examination was
used to diagnose TMD. The diagnostic algorithms
for muscle pain were used. Myofascial pain was
diagnosed when more than three tender muscle
sites were observed by palpation on the same side
as ongoing pain, and the pain-free opening was ≥
40 mm, or when this opening was ≤ 40 mm and
passive stretch produced a difference < 5 mm.
When the pain-free opening was < 40 mm and pas-
sive stretch produced a difference of > 5 mm, a
diagnosis of myofascial pain with limited opening
was made. Other situations were not considered
muscle TMD. Diagnosis of joint pain associated
with TMD was established by the RDC/TMD algo-
rithms for left and right joint pain. Thus, arthralgia
was diagnosed when pain was present upon joint
palpation on the same side as the palpation, during
opening movement or upon mandibular excursion,
and no coarse crepitus was observed during any
mandibular movement. The presence of coarse
crepitus justified a diagnosis of osteoarthritis. The
diagnosis of osteoarthrosis was made when neither
pain nor palpation pain was reported, but coarse
crepitus was present in the joint during any move-
ment. Other situations were not considered joint
dysfunction associated with TMD. Axis II
(RDC/TMD): Biobehavioral Questionnaires, from
the Scoring Protocol for Graded Chronic Pain
index, were used to classify pain according to its
intensity and the pursuant limitation. Patients who
reported < 50 points for pain intensity on a visual
analog scale (VAS) (0–100, where 0 indicated
absence of pain and 100 unbearable pain) and < 3
disability points were categorized as low disability
grade I (low disability and low pain intensity).
Patients were classified as low disability grade II
(low disability and high pain intensity) when the
reported results were ≥ 50 points for pain intensity
and < 3 disability points. High disability grade III
(high disability and moderately limiting) refers to
patients who report 3 to 4 disability points regard-
less of pain intensity. High disability grade IV (high
disability and severely limiting) refers to patients
who report 5 to 6 disability points, regardless of
pain intensity.23 All patients filled out the Axis II:
Biobehavioral Questionnaires from the RDC30 in
order to evaluate the presence during the past
month of pain in the face, jaw, temple, and ear
area. The clinical examination used for confirma-
tion and classification of TMD was carried out
according to the Axis I: Clinical Physical
Examination Forms and specifications of the
RDC/TMD.29

Statistical Analyses

Most of the data are descriptive. Demographic and
polysomnographic data are presented as mean and
standard deviation, and minimum and maximum
values are also shown. Correlations between pain,
age, BMI, and AHI were assessed by Pearson’s
test. A significance level of < .05 was considered to
reflect statistical significance. 

Results 

Among the 87 patients with mild to moderate
OSAS (46 male, 41 female; mean 46 ± 2.19 years
old), 45 (52%) presented some type of sign and/or
symptom of TMD. Of those 45 patients with
TMD, 13 were excluded due to the following con-
ditions: one female patient suffered from congeni-
tal muscle disease, one male patient had a different
sleep disturbance (delayed sleep syndrome), and 11
patients did not return for the clinical physical
examination. 

As a result, the population in the current study
consisted of 32 patients diagnosed with TMD by
the RDC who also had an indication for oral
appliance therapy. Patient characteristics and
results of their baseline polysomnography are
shown in Table 1. The patient population com-
prised 21 females and 11 males with a mean age of
47 years. Most of the patients were not obese and
had an average BMI of 25.9 Kg/m2. The average
ESS and AHI scores were 13 and 17.3/hour,
respectively. None of the studied patients pre-
sented comorbidities, restless leg syndrome, or
periodic limb movement syndrome complaints, or
polysomnographic findings indicating sleep distur-
bances other than OSAS. Eight (25%) of these

Table 1 Subject Characteristics and Clinical and
Polysomnographic Data (n = 32)

Mean SD Minimum Maximum

Age (y) 47 11 27 65
Gender (male/female) 11/21
BMI (kg/m2) 25.9 3.8 19.9 32.9
AHI (events/h) 17.3 8.7 5.1 19.2
Mean oxygen saturation, % 94.7 1.9 90 99.8
Minimum oxygen saturation, % 86.2 3.8 79 93
ESS 13 6 0 24
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patients (5 females, 3 males) were diagnosed with
myofascial pain and arthralgia; 8 (25%) patients
(6 females, 2 males) presented myofascial pain
with limited mouth opening ability and arthralgia;
6 (19%) patients (4 females, 2 males) demon-
strated myofascial pain without arthralgia; 5
(16%) patients (3 females, 2 males) had myofascial
pain with limited ability to open the mouth with-
out arthralgia; 2 (6%) patients (1 female, 1 male)
presented myofascial pain and osteoarthrosis; 2
(6%) patients (2 females) showed osteoarthrosis
without muscle pain; and 1 (3%) patient (male)
presented arthralgia without muscle pain (Fig 1).
TMD pain was characterized by low disability
grade I in 24 patients (16 females, 8 males), by low
disability grade II in 7 patients (4 females, 3
males), and by high disability grade III in 1 female
patient. No patient was classified as high disability
grade IV. The average intensity of TMD pain was
44 points on a VAS of 0 to 100. The lowest inten-
sity was 20/100 in a female patient, and the high-
est intensity was 90/100 in a male patient.

There were no correlations between pain inten-
sity and age (r = -0.06, P = .5), BMI (r = -0.13, P =
.72), or AHI (r = -0.05, P = .65).

Discussion

The results of the present study showed that the
presence of TMD and the impact of this dysfunc-
tional pain were high among OSAS patients
referred for oral appliance therapy. There is contro-
versy surrounding oral appliance contraindications
and adverse effects of its use to treat OSAS patients
with TMD. Regarding the side effects of oral appli-
ance usage, the literature shows that between
10% to 77%7–11 of patients reported pain or dis-
comfort from TMD related to oral appliance wear,
but often cited these symptoms as not clinically
significant.31

In the present study, 52% of the OSAS patients
presented TMD. Other studies observed TMD in
only 2% of their sample31 or did not report any
patients with contraindications for use of an oral
appliance to treat OSAS. Our findings concerning
the TMD grade scale in OSAS patients are also
consistent with some TMD studies examining the
general population.32–34 

Pain in the masticatory muscles and/or TMJs is
commonly identified as a contraindication for oral
appliance therapy, and can lead to the noncompli-
ance of patients provided with an oral appliance as
an OSAS treatment.6,31,35,36 Some studies have
reported that TMD pain may be a side effect of
oral appliance therapy which may have been the
reason for the contraindication.7–11 These studies
did not classify TMD or evaluate the intensity and
disability grade of the TMD pain. The gender, age,
and complaints of preexisting TMD pain in
patients who interrupted the use of an oral appli-
ance were also not mentioned.7–11 Since these stud-
ies were based on different models with various
methodologies,7–11 there is a lack of consistency in
the literature regarding the contraindication of oral
appliance usage to treat OSAS patients with TMD. 

In a prospective study,35 TMJ anatomical
integrity following treatment with an oral appli-
ance was evaluated using magnetic resonance
imaging. In this study, the authors did not find any
significant change in the morphology of the TMJ
caused by oral appliance therapy. Additionally,
patients with TMD symptoms were excluded with-
out standardized criteria. In another prospective
study,31 the contraindication for oral appliance
usage was evaluated according to preestablished cri-
teria7 in 100 consecutive patients with OSAS. The
signs and symptoms of TMD were evaluated using
a yes or no questionnaire completed by the patients
or answered during clinical examination. Lateral
x-rays of the TMJ were taken to determine whether
joint morphology and function were normal or

25%

25%19%

16%

6%
6% 3% Myofascial pain and arthralgia

Myofascial pain with limited mouth
opening and arthralgia
Myofascial pain without arthralgia
Myofascial pain with limited mouth
opening without arthralgia
Myofascial pain and osteoarthrosis
Osteoarthrosis without muscle pain
Arthralgia without muscle pain

Fig 1 Prevalence of patients with
different types of TMD (n = 32).
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altered. Although that study is more detailed than
other studies, it did not classify and establish a
grade scale of TMD pain. Another prospective
study36 evaluated the tolerance and predictors of
success for oral appliance treatment. In that study,
patients with TMJ pain and/or myofascial pain
were excluded from the treatment instead of being
followed-up, and the methodology used for TMD
evaluation was unclear. 

There have been several studies of the preva-
lence of TMD in the OSAS population, but the
present study is the first that followed a standard-
ized methodology with criteria to classify and
establish the grade and impact of TMD chronic
pain by the RDC/TMD. This lack of criteria used
in previous studies might explain why TMD is still
undervalued or overvalued by both professionals
and patients. As the prevalence of TMD is high in
the general population,18,19,21 it was expected that
a significant number of individuals with OSAS
evaluated in this study would also exhibit TMD.

The lower prevalence (seven out of 32 patients) of
low disability grade II (low disability and high
intensity pain) and a single patient with high disabil-
ity grade III (high disability and moderate limiting)
in the present sample might explain those patients
who report pain when using an oral appliance. It is
possible that out of the 32 patients with TMD eval-
uated in this study, these eight patients may not
have complied with oral appliance treatment. 

TMD pain is characterized by fluctuations in
pain levels. The present study observed that low
disability grade I (low disability and low-intensity
pain) was the more frequent classification. The
effects of OSAS are more likely to affect the qual-
ity of life of individuals who have both OSAS and
TMD pain; however, many patients with TMD are
unaware that they suffer from TMD. Thus, TMD
pain as a side effect during oral appliance treat-
ment might be manifested in patients with severe
TMD who have not been diagnosed before oral
appliance treatment. 

The present study has several limitations. The
first limitation is the small sample size (n = 87)
with a higher number of females (21 females/11
males) and relatively young age (mean age 47).
The second limitation was that the diagnosis of
TMD was performed by only one dental profes-
sional; independent confirmation of TMD diagno-
sis by two professionals would be an important
improvement to study design. The lack of a con-
trol sample population matched for age and gen-
der without OSAS would also improve the reliabil-
ity of the results. 

Conclusion

The prevalence of pain associated with TMD and
the impact of this dysfunctional pain were high in
OSAS patients referred for oral appliance therapy.
The findings suggest that standardized criteria for
TMD diagnosis, such as the RDC/TMD, should be
part of the examination procedure for OSAS
patients referred for oral appliance treatment. They
also suggest that support therapy for TMD should
be used by OSAS patients undergoing oral appli-
ance therapy, and by patients with preexisting
TMD symptoms. Support therapy could prevent or
reduce pain associated with TMD. Further studies
are necessary to evaluate the effect of oral appliance
therapy on patients with different grades of TMD.

Although not the objective of the present study,
it is important to note that patients with TMD
pain report a poor quality of sleep, while patients
who do not sleep well are more susceptible to
TMD.20,24–27 The quality of life is also reduced in
OSAS patients,37 and this condition can be wors-
ened if they suffer simultaneously from TMD.
Further studies are necessary to understand the
connection between sleep quality and the incidence
of TMD.
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