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Introduction

Obstructive sleep apnea syndrome (OSAS) constitutes the 
most important group among sleep-related breathing 
disorders (1) The American Sleep Academy defines OSAS 

as a disease characterized by recurrent apnea or hypopnea 
during the sleep period, followed by a decrease in blood oxygen 
saturation and arousols (1). According to the apnea-hypopnea 
index (AHI), values below 5 are seen as normal, while AHI is 
categorized as mild OSAS between 5-15, moderate OSAS 
between 16-30, and severe OSAS when it is greater than 31 
(1). It is stated that OSAS, which is seen as an important public 
health problem worldwide, is seen in 9% of males and 4% in 
females. In the literature, there are many studies regarding 
effect of OSAS on the stomatognathic system, especially its 
relationship with temporomandibular joint disorders (TMD) 
and bruxism.

TMD is an umbrella term that includes all pathological 
conditions related to temporomandibular joint internal 
structure, masticatory muscles and related anatomical 
structures (2,3). It is defined as the main cause of non-
odontogenic pain of the orofacial region and can seriously affect 
the quality of life (4,5). The most common clinical symptoms of 
TMD are osteoarthritis, click-crepitation, mandibular deviation 
and pain. Etiological factors include trauma, genetic factors 
and parafunctional habits.

Bruxism is a second title associated with OSAS, and it is also 
stated to be effective on the stomatognathic system. There are 
different definitions of bruxism in the current literature. The 
generally accepted view is that bruxism is a parafunctional 
habit characterized by rhythmic or irregular nonfunctional 
clenching and/or grinding. Types of bruxism can be evaluated 
under two headings as awake bruxism (AD) and sleep bruxism 
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(SB) due to etiopathogenesis (6). 

Although there are many studies in the literature evaluating 
the relationship between OSAS and TMD or between OSAS and 
bruxism, to the the authors’ knowledge there are only a few 
studies evaluating the relationship between OSAS and TMD 
and bruxism in the same study. The aim of this study was to 
evaluate the relationship between OSAS and TMD and bruxism. 
The first null hypothesis was that there would be a significant 
relationship between the severity of OSAS and severity of TMD 
and the second null hypothesis was that there would be a 
relation between OSAS and bruxism. 

Materials and Methods
Patients aged 18 years and over who applied to the Uşak 
University Dentistry Faculty Department of Oral and 
Maxillofacial Surgery between 2019-2021 with the complaint 
of myofascial pain were included in this study. Ethical approval 
was obtained by the Non-Interventional Medicine Ethics 
Committee of Uşak University Faculty of Medicine (06-01-
17). The exclusion criterias included a history of TMJ surgery, 
TMJ local pathology, trauma, or orthognathic surgery, oral 
appliance using for OSAS treatment, a history of bruxism 
treatment. 
The patients included in the study were evaluated under 2 
groups as OSAS and healthy. Participants who were registered 
in the Sleep Center of the Uşak University Training and 
Research Hospital Chest Diseases Clinic and were diagnosed 
with OSAS were included in the OSAS group.

All of the patients included in the study were evaluated for the 
diagnosis of TMD using the Turkish version of the Fonseca 
Anamnestic Index (FAI). A questionnaire was used to categorize 
the severity of TMD. The participants were asked to answer 
questions without any time restrictions. The value of each 
answer being “yes = 10,” “no = 0,” and “sometimes = 5.” As 
a result of the sum of the scores, each patient was classified 
with an absence of TMD (0–15) and presence of TMD (mild-
TMD: 20–45; moderate-TMD: 50–65; severe-TMD: 70–100) 
(Figure-1) (7-9). 

Figure-1: Fonseca Anamnestic Index (FAI) questionnaire

All of the patients were evaluated for the diagnosis of bruxism. 
According to international consensus recommendations, the 
diagnosis of ‘probable bruxism’ was based on self-reports and 
clinical examination findings (10,11). 

Self-reported bruxism questionnaire items were as follows: 
(1) Are you aware that you grind your teeth during sleep? 
(2) Has anyone ever told you that you grind your teeth during 
sleep? 
(3) Upon awakening in the morning or during the night, do you 
have your jaws thrust or braced? 
(4) Do you clench your teeth while awake? 
(5) Do you grind your teeth while awake?. 
The responses to all questions were yes/no.
During the intraoral examination of grinding, the following 
characteristics were recorded: 

1)	 Clenching reported by sleep partners or roommates 
2)	 Hyperkeratosis of the cheek mucosa (linea alba)
3)	 Indented tongue
4)	 Unilateral masseter muscle hypertrophy
5)	 Tooth wear
6)	 Hypersensitivity, pain, and morning or daytime fati-

gue in the chewing muscles 

Statistical Analysis 
Statistical analysis were performed with IBM SPSS statistics 
(24.0 Version; SPSS Inc, Chicago, IL). The level of significance 
was set at p<0.05. Descriptive data were calculated for all 
variables. Chi square test was used to compare categorical 
variables. 

Results
Among the 54 total patients included in this study, 28 (51.9%) 
were female, 26 (48.1%) were male. The control group 
comprised 26 (48.1%) patients without OSAS while, the OSAS 
group included 28 (51.9%) patients who were diagnosed with 
OSAS. The average age was 30.2 (±5.6).  
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According to the OSAS level classification; moderate OSAS 
was observed in 17 (31.5%) patients, and severe OSAS was 
observed in 11 (20.4%) patients. Table-1 shows the relationship 
between OSAS level and genders and there was no statistically 
significant difference in the incidence of OSAS between the 
genders (p>0.05). 
TMD was absent or mild TMD was observed in 22 (40.7%) 
patients included in the study, while moderate or severe TMD 
was observed in 32 (59.2%) patients. TMD was absent or mild 
in 22 (84.6%) of the cases without OSAS, while moderate or 
severe TMD was found in 4 (15.4%) patients. Moderate or 
severe TMD was observed in all patients with OSAS. There was 
a statistically significant correlation between OSAS severity 
and TMD level (p <0.001) (Table-2).	

According to Table-3, 27 (50%) patients included in the study 
had bruxism, while the other 27 (50%) patients did not have 
bruxism. While bruxism was observed in 4 (15.4%) patients 
without OSAS, bruxism could not be diagnosed in 22 (84.6%) 
patients. While 13 (76.5%) patients with moderate OSAS 
diagnosed with bruxism and 4 (23.5%) patients did not have 
bruxism, 10 (90.9%) patients diagnosed with bruxism with 
severe OSAS, 1 (9.1%) patient did not have bruxism. There was 
a statistically significant correlation between the severity of 
OSAS and the incidence of bruxism (p<0.001).
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Table-1: Comparison of OSAS presence/severity with gender
Female

Male

Genders

Total

*P-VALUE

OSAS Absent 14a 12a 26 0,526

% 53,8% 46,2% 100,0%

Moderate 10a 7a 17

% 58,8% 41,2% 100,0%

Severe 4a 7a 11

% 36,4% 63,6% 100,0%

Total

% 

28 26 54

51,9% 48,1% 100,0%

*Chi square test

Table-2: Comparison of OSAS presence/severity with TMD presence/severity
Absent/

Mild

Moderate

Severe 

TMD

Total

*P-VALUE

OSAS Absent 22a 4b 26 <0.001

% 84,6% 15,4% 100,0%

Moderate 0a 17b 17

% 0,0% 100,0% 100,0%

Severe 0a 11b 11

% 0,0% 100,0% 100,0%

Total

% 

22 32 54

40,7% 59,3% 100,0%

*Chi square test
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Discussion
OSAS, which has an important place among sleep disorders, 
is considered as a major health problem due to its incidence 
and consequences (12-14). OSAS can be diagnosed using 
clinical, medical history and polysomnography (PSG). OSAS 
can be diagnosed with the help of some questions, as well 
as by evaluating skeletal and soft tissue abnormalities with 
cephalometric x-rays taken from the patient (15-17). In addition, 
PSG is considered the ‘gold standard’ for OSAS diagnosis. Due 
to the retrospective nature of this study, patients diagnosed 
with OSAS through PSG were included while selecting the 
patients. 

Even though OSAS is associated with many systemic diseases, 
there is no definite consensus in the literature about its effect 
on the stomatognathic system. TMD is a broad term used in the 
definition of pathological conditions seen on the stomatognathic 
system, which is frequently seen in the population and can 
adversely affect quality of life by affecting functions such as 
chewing and speaking (16). Research diagnostic criteria for 
temporomandibular disorders (RDC/TMD) scale is generally 
preferred in the diagnosis of TMD. Even though this scale has 
a high validity and reliability rate in the diagnosis of TMD, it 
is not often preferred due to its difficult and time-consuming 
application protocol, and the fact that it needs to be performed 
by people with expertise and experience in the field. FAI, on 
the other hand, was preferred for the diagnosis of TMD in this 
study because it is fast and easy to perform, does not require 
expertise or experience, and its validity and reliability in the 
diagnosis of TMD has been proven by studies conducted (18,19). 

Studies have generally stated that there is a relationship 
between OSAS and TMD regardless of the technique, and 
there is no definite consensus in the literature on the cause/
effect relationship (16). Smith et al. (20) and Edwards et al. 
(21) emphasize that this situation causes pain amplification by 
acting on the central sensitization of the sleep problem. On 
the other hand, Sander et al. (22) argued that the resistance to 
inspiration developed during OSAS leads to the development of 
TMD by causing a decrease in the sensitivity of baroreceptors 
and deterioration. The general opinion in the literature is that 
there is a relationship between OSAS and TMD, since both 
conditions are frequently seen in the population (17). Smith et 

al. (20) reported in their study that one third of the patients 
with TMD had OSAS. The diagnosis of OSAS was made using 
PSG, as in this study, and the investigators emphasized that 
in the clinic, the evaluation of TMD patients as potential OSAS 
patients should be considered. Zwiri et al. (17) reported that 
2% of 100 cases in their clinical study had clear signs and 
symptoms. Cunali et al. (23) reported that in their study, 52% 
of the mild to moderate OSAS cases were diagnosed with 
TMD with RDC/TMD. In this study, TMD was found in all cases 
(n=28) with moderate and severe OSAS, and in 15.4% (n=4) 
of cases without OSAS. In other words, the incidence of TMD 
increases as the severity of OSAS increases, and the findings 
are consistent with the literature.  

Another view on the relationship between OSAS and TMD is 
stated by Sanders et al. (22) and the authors reported that 
bruxism is a bridge between OSAS and TMD. The relationship 
between TMD and bruxism was not examined in this study, 
and it cannot be said that the study is supported in terms of 
this hypothesis. Although it is still unclear in the literature 
that bruxism is a trigger for TMD, it has been reported that 
the incidence of TMD is significantly higher in individuals 
with bruxism in recent studies (3). In addition to this, studies 
in the literature indicate that another effect of OSAS on 
the stomatognathic system is through bruxism (24). In the 
diagnosis of bruxism, the grading system is grouped under 
three categories as ‘possible’, ‘probable’ and ‘definite’ (10). 
Probable bruxism is established by self-reported intraoral 
examination. Although PSG is considered the gold standard for 
the diagnosis of bruxism, it may not always be possible to use 
pPSG due to limited number of patients, it being an expensive 
method, and the lack of opportunity to perform it. In addition, 
since the study was planned retrospectively, bruxism was 
diagnosed based on the clinical examination and anamnesis 
of the patients (24). Additionally, it was stated that it is difficult 
to distinguish between SB and AB in the diagnosis of bruxism 
based on clinical examination and anamnesis. Therefore, in 
this study, cases were evaluated as bruxism without separating 
them as SB or AB. 

In the literature, there is a relationship between OSAS and 
bruxism, but in terms of cause and effect 2 opinions prevail 
in the literature; 1- SB usually occurs together with micro-
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Table-3: Comparison of OSAS presence/severity with bruxism
Bruxism Present Absent TOTAL *P-VALUE

OSAS Absent 4a 22b 26 <0.001

15,4% 84,6% 100,0%

Moderate 13a 4b 17

76,5% 23,5% 100,0%

Severe 10a 1b 11

90,9% 9,1% 100,0%

TOTAL

50,0%

27 27 54

50,0% 100,0%

*Chi square test
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aurosal that occurs during apnea-hypopnea events or 2-SB is 
triggered concurrently when the AH events end, but there is no 
definite consensus on the issue (24). 

Jokubauskas and Baltrusaityte was (24) evaluated the 
relationship between OSAS and SB and reported that there is a 
strong correlation between SB and OSAS. Saito et al. (25) on the 
other hand, evaluated the relationship between SB and OSAS 
in their study in 2013 and reported a weak correlation between 
them. However, there are limitations in this study, such as the 
lack of a control group, the small number of cases included, 
and the low mean age. In this study, the incidence of bruxism 
was observed to be 76.5% (n=13) and 90.9% (n=10) in cases 
with moderate and severe OSAS respectively, and 15.4% (n=4) 
in cases without OSAS. In other words, as the severity of OSAS 
increases, the incidence of bruxism increases significantly 
and it can be stated that these findings are consistent with the 
literature. 

Although there are many studies in the literature evaluating 
the relationship between OSAS and TMD or between OSAS 
and bruxism, there are only a few studies evaluating the 
relationship between OSAS and both TMD and bruxism. With 
this study, the relationship between OSAS and both TMD and 
bruxism was evaluated albeit with some limitations.

One of the limitations is the fact that PSG is not used in the 
diagnosis of bruxism due to the retrospective nature of the 
study. Accordingly, the relationship between SB, AB and OSAS 
could not be evaluated, which is the second limitation.

Conclusion
With this study, it was concluded that TMD and bruxism are 
seen significantly more in cases where OSAS severity is 
moderate or severe. In the light of this finding, the authors 
believe that a prognosis to consider the potential possibility of 
OSAS in patients diagnosed with TMD and/or bruxism should 
be taken into consideration in the clinic. Additionally, in the 
following years, there will be a need for studies in which the 
relationship between OSAS, TMD and bruxism is evaluated with 
more patient populations and using more objective methods. 
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