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life in patients with temporomandibular disorders
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Objective: The aim of this cross-sectional study was to evaluate the relationship among 
pain intensity and duration, presence of tinnitus and quality of life in patients with 

chronic temporomandibular disorders (TMD). Material and Methods: Fifty-nine female 
patients presenting with chronic TMD were selected from those seeking for treatment at the 
Bauru School of Dentistry Orofacial Pain Center. Patients were submitted to the Research 
Diagnostic Criteria anamnesis and physical examination. Visual analog scale was used to 
evaluate the pain intensity while pain duration was assessed by interview. Oral Health 
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patients’ quality of life. The presence of tinnitus was assessed by self report. The patients 
were divided into: with or without self report of tinnitus. The data were analyzed statistically 
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difference between groups. Thirty-two patients (54.24%) reported the presence of tinnitus. 
The mean pain intensity by visual analog scale was 77.10 and 73.74 for the groups with 
and without tinnitus, respectively. The mean pain duration was 76.12 months and 65.11 
months for the groups with and without tinnitus, respectively. The mean OHIP score was 
11.72 and 11.74 for the groups with and without tinnitus, respectively. There was no 
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patient’s quality of life than the presence of tinnitus.
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INTRODUCTION

The word tinnitus is of Latin origin, meaning “to 
tinkle or to ring like a bell”. Tinnitus is the perception 
of sound in the absence of an apparent acoustic 
stimulus. People describe hearing different sounds: 
ringing, crickets, whooshing, pulsing, ocean waves, 
buzzing, and dial tones.

'������������	��	��������$�E��	�������	���
experiences a mild form of tinnitus once in awhile 
that only lasts a few minutes. However, constant 
or recurring tinnitus is stressful and can have a 
profound impact on patients’ lives26. One third of 

all adults report experiencing tinnitus at some time 
in their lives. Ten to 15% have prolonged tinnitus 
requiring medical evaluation12.

��� �� �	�� �� ������� ������ ������!� 8��� �������
a symptom, with many potential causes. 
Although there are several theories regarding the 
pathophysiology of tinnitus, the precise mechanism 
remains to be elucidated7. Tinnitus may be related 
to otological, neurological and traumatic causes, 
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metabolic disturbances, dietary, depression and 
temporomandibular disorders (TMD)7.

Patients with TMD report a higher prevalence 
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of tinnitus than do age matched controls8. Patients 
with TMD who suffer from tinnitus seem to have 
more muscle tenderness to palpation and higher 
stress levels compared to those without tinnitus3,5. 
Several hypotheses have been proposed for the 
association between TMD and tinnitus, but no 
consensus for any single theory has been reached27. 
'����������	��������	�	���8���	���10 (1997), 
who believed that the loss of posterior teeth and 
vertical dimension of occlusion (VDO) could increase 
the pressure over the ear structures and cause 
otologic symptoms. Pinto25 (1962) described a 
second theory, the existence of a “tiny-ligament”, 
which could be responsible for the otologic 
symptoms in TMD patients. The third theory was 
proposed by Myrhaug23 (1964), that a muscular 
TMD could cause a secondary hypertrophy of the 
tensor tympani and tensor veli palate muscles, 
generating aural symptoms. Nowadays, the most 
acceptable is the sensory-motor theory, which 
suggests that tinnitus modulation can occur by 
muscular contractions, such as when palpating 
myofascial trigger-points3,6,19.

This cross-sectional study assessed patients with 
TMD with or without coexisting tinnitus and aimed at 
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on the quality of life as well on the intensity and 
duration of pain of the selected patients with TMD.

MATERIAL AND METHODS

Sample selection and assessment:
Fifty-nine patients were selected from individuals 

seeking treatment for orofacial pain at Bauru School 
of Dentistry Orofacial Pain Center.

Inclusion criteria were: 1) history of TMD for 
more than 6 months; 2) pain occurring daily or 
almost daily for the last month; 3) female gender.

All patients were evaluated initially by the 
anamnesis and physical examination of the 
Research Diagnostic Criteria for TMD (RDC/TMD), 
�������������������������	�����������������X	��
joint disorders according to the guidelines of RDC.

The presence of tinnitus and duration of pain 
were determined by the RDC/TMD questionnaire, 
which allowed obtaining the self-report of ear noises 
by the question “Do you have noises or ringing in 

your ears?” and the self report of pain duration by 
the question “How many years ago did your facial 
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was applied to all patients equally by only one 
experienced and trained dentist.

The pain intensity was obtained through a 
visual analog scale (VAS) ranging from 0 to 100 
mm. To evaluate the impact of TMD on daily life of 
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and higher scores indicate higher impact of the TMD 
in patient quality of life.

After that, the patients were divided into two 
groups: TMD with complaints of tinnitus or TMD 
without complaints of tinnitus. All subjects gave 
informed consent to procedures approved by the 
Ethics Committee of Bauru School of Dentistry.

Statistical analysis

The relationship between the presence of tinnitus 
and the severity of pain (duration and intensity of 
pain) and the presence of tinnitus and the patients’ 
quality of life were analyzed using the Student’s 
t test. In addition, the association between the 
��������	
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evaluated by Pearson’s Chi-square test. The level 
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RESULTS

Fifty-nine patients with ages varying from 17 to 
52 years (mean age of 35.25 years) were evaluated. 
'��	���������������	
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pain was found to vary from 6 months to 32 years 
(mean duration of 6 years). Self report of tinnitus 
was observed in 32 (54.24%) patients. The pain 
intensity for all patients varied from 42 to 100 in 
the VAS (mean value of 75.56), and the OHIP score 
varied from 0 to 30 for all sample (mean value of 
11.73). Table 1 shows the mean age, pain intensity, 
pain duration and OHIP scores for the groups.

Statistical analysis showed that there was no 
statistically significant difference between the 
groups for age (p=0.75), pain intensity (p=0.42) 
and duration (p=0.57) and OHIP score (p=0.99).

TMD with tinnitus TMD without tinnitus P values
Age 34.84 35.74 0.75

Pain intensity 77.10 73.74 0.42

Pain duration 76.12 65.11 0.57

Quality of life 11.72 11.74 0.99

Table 1- Age (years), intensity (visual analog scale) and duration (months) of pain and quality of life (Oral Health Impact 
�������	
������������	

TMD= temporomandibular disorders
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The RDC/TMD classification for this sample 
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having joint disorder only and 40 patients were 
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Table 2 shows the RDC/TMD classification 
according to the presence or absence of tinnitus. 
Pearson’s Chi-square test showed that there was 
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DISCUSSION

According to previous studies, tinnitus can be 
associated with depression and anxiety4,13, sleep 
disorders11 or even lead to suicide16. Fortunately, 
there are not many patients who really suffer from 
tinnitus, and it is thought that the attention given 
to the symptom can exacerbate or even perpetuate 
its existence14.

Patients with tinnitus need more than just a 
diagnosis or physical evaluation. They need advice 
on their healthcare options, encouragement to seek 
different treatments, and a commitment from the 
professional.

Tinnitus can be caused by several reasons, 
including presbycusis, which generally affects the 
elderly and is also related to age-related hearing 
loss1$� }	�� ���� ���	�!� ��� �� ����� �	��	�� �	�����
elderly patients with tinnitus complaints17. However, 
when a TMD population is evaluated, the mean age 
of patients with tinnitus is lower because of the TMD 
�����8���	����������	������	�$�9�����������������
accordance with those of previous investigations7,15 

as the mean age of patients with tinnitus was 
about 34 years and was not different from those 
without tinnitus. This might have occurred because 
in the present sample only patients with TMD were 
selected.

In the present study, pain intensity was higher 
for the TMD and tinnitus group, although it was 
�	�� ������������ ���������$� E� ������� ������ ���
found by Camparis, et al.7 (2005), where patients 
with tinnitus also had higher pain intensity than 
the control group. However, it should be held in 
����������8	���������������'@A�������������������
nature and may have different characteristics of 
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by psychological conditions and have other brain 
areas that may be involved in their perception 

and modulation20. Modulation is brain’s ability of 
diminishing pain and/or tinnitus perception by 
altering the intensity of nociceptive stimuli9.

The mean pain duration of tinnitus patients 
is about 55 to 83 months of pain, according to 
previous studies6,7. In our study the mean pain 
duration was of 77 months for patients with tinnitus, 
which was not statistically different from patients 
without tinnitus. This might have occurred because 
the sample was comprised of patients diagnosed 
as having TMD with similar characteristics, and 
then divided into tinnitus and non-tinnitus groups. 
Besides, it seems that both tinnitus and chronic 
pain produce similar alterations in peripheral and 
central nervous system, suggesting the presence of 
a unique mechanism. Such central alterations are 
central sensitization, neuroplasticity and dysfunction 
of pain suppression system. Both conditions are 
subjective sensations, with a multifactorial etiology, 
which can be modulated and change their intensity 
throughout time. As they have a strong association 
with emotional factors, it is thought that other 
brain areas are activated on their perception. 
The auditory and sensory motor systems have an 
���������	���
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pain, tinnitus has peripheral an central contributory 
factors18,19,21. The association between tinnitus and 
chronic pain can be explained by the interaction of 
sensory-motor systems, characterizing the most 
acceptable theory of tinnitus in patients with TMD6,7. 
Although still controversial, it can be also explained 
8�������������	�����	������	��	��	������������
of the sympathetic system6.

TMD diagnosis between groups was not 
statistically different. However, approximately 
68% patients with tinnitus had both muscular and 
articular TMD. This is in accordance with previous 
������6,7, according to which patients with tinnitus 
�����������������	�������������`	������	�����
than those without tinnitus. Unfortunately, the 
literature is scarce on precise information about 
������'@A����������	�����	��������������	���
patients with tinnitus.

The biopsychosocial model of pain includes the 
interaction of the psychological, social and biological 
aspects of an individual, explaining why sometimes a 
depressive patient can persist for years with chronic 
pain and/or tinnitus. Furthermore, tinnitus and 
chronic TMD are thought to be somatic syndromes, 
����������8����	�����������8���������3. Likewise, 

TMD with tinnitus TMD without tinnitus
Muscle TMD 7 8

Joint TMD 3 1

Muscle and Joint TMD 22 18

Table 2-���	���
��������	��
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For these reasons, tinnitus and chronic pain can 
impair patient’s quality of life. In the present study, 
there was no difference in scores for OHIP between 
groups (p=0.99), indicating that for this sample, the 
presence of tinnitus did not compromise patient’s 
quality of life. This result may be explained because 
in this sample, patients with tinnitus suffered more 
from their chronic pain than from tinnitus itself. In 
this case, tinnitus did not play an important role on 
patient’s daily living, as did chronic pain. To the best 
	
�	�����	������!���������������������������	���
to evaluate the association between the presence 
of tinnitus in patients with chronic TMD and quality 
of life. Tinnitus can have a negative correlation 
with quality of life2$�;	�����!�	�����������	��	��
prove that tinnitus impairs quality of life. Further 
investigations may improve the understanding of 
this association.

CONCLUSIONS

The intensity and duration of TMD pain seem 
to play a more important role in patient’s distress 
than the presence of tinnitus. In other words, 
patients with chronic TMD did not seem to have 
their lives impaired by the presence of tinnitus 
because chronic TMD may be more disabling than 
����	�	�	��������	������
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limitation of the present study, in which patients 
with tinnitus were gathered by self report from a 
previously selected chronic pain patient sample. 
Further studies with a more homogeneous sample 
evaluated by an Audiologist and an Otolaryngologist 
as well as submitted to audiological evaluation and 
validate questionnaires about tinnitus are necessary 
for better understanding the association between 
tinnitus and chronic TMD.
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