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Objective: To assess the frequency and severity of the signs and symptoms of temporomandibular disorders 
(TMD), the frequency of parafunctional oral habits and the correlation between the variables by means of the pa-
tients’ perception regarding their problem.

Methods: One hundred patients diagnosed with TMD, through a clinical examination of their masticatory system, 
answered the questions of a previously published protocol concerning the signs and symptoms most frequently 
reported in the literature.

Results: According to the results from the non parametric statistical analysis, the frequency for the following signs 
and symptoms was significant: Fatigue and muscle pain, joint sounds, tinnitus, ear fullness, headache, chewing 
impairment and difficulty to yawn (p<0.01) and otalgia (p<0.05). As to the parafunctional oral habits, there was a 
significant presence of teeth clenching during the day and night (p<0.01) and teeth grinding at night (p<0.05). The 
variable correlation analysis showed that there was a positive correlation between symptom frequency and sever-
ity; age was correlated with the presence of otalgia, cervical pain and teeth sensitivity, besides being correlated 
with muscle and joint pain severity. Habit frequency was negatively correlated with age. TMD duration was also 
positively correlated with the symptoms of tinnitus, ear fullness, muscle and joint pain.

Conclusion: The study results showed that the anamnestic assessment using ProDTMMulti can predict the sever-
ity of the TMD case.
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Introduction
Temporomandibular disorders (TMD) have 

been recognized as a common condition of orofa-
cial pain and its clinical manifestation includes a 
set of signs and symptoms. Among them, pain al-
most always takes a prominent role, which can im-
pair the functioning of the stomatognathic system 
and the quality of life.7,21,36 TMD diagnosis is mainly 
clinical and maybe supplemented by images.43 But 
often what drives the patient to seek treatment is 
the sign and symptom perception.

Pain in the masticatory muscles and temporo-
mandibular joint (TMJ), difficulty in jaw move-
ment, joint sounds, difficulties related to stomato-
gnathic functions and otologic symptoms are com-
monly reported by affected subjects.7,26

It is believed that habits can act as an important 
etiologic factor of TMD, as they lead to a traumat-
ic dental occlusion that may affect the teeth and 
the masticatory muscles and temporomandibular 
joints, causing the disruption of the functional 
balance stomatognathic system, or worsening the 
already installed TMD.16,19,30,31,32 Thus, some studies 
have reported that the amount, frequency, inten-
sity and duration of habits can determine the se-
verity of signs and symptoms of TMD, as they re-
late to fatigue and muscle pain, in addition to joint 
compression.13,15,30

Onychophagy, gum chewing, biting or clench-
ing objects between the teeth, constantly biting 
cheeks and lips, resting the jaws on the hands, 
clenching and/or bruxism, among other habits, are 
commonly reported by TMD patients.16,31,32

Studies have shown that anamnestic investiga-
tion is valid for the identification of TMD14 and it 
may also give positive correlations with clinical 
findings.14,28 Previously, our team standardized the 
patient records about signs and symptoms of TMD, 
which allowed the definition of the frequency and 
severity of the condition, as well as verification of 
the treatment effects.13

The objective of this study was to determine the 
frequency and severity of TMD signs and symptoms 
and the frequency of deleterious oral habits present 
in a sample by means of a questionnaire to assess 
self-perception of symptoms, and to examine pos-
sible correlations between the variables: Age of the 

subjects, severity of symptoms, frequency of signs 
and symptoms, number of habits, duration of TMD.

Material and Methods
The project was approved by the Ethics Committee 

of the School of Dentistry of Ribeirão Preto, Univer-
sity of São Paulo (process number 2001.1.266.58.5). 
All subjects were informed about the objectives of 
the study and signed an informed consent.

One hundred female subjects, with ages ranging 
from 11 to 74 years (mean 33.49 years) participated in 
this study. They were choose because they were the 
majority seeking for treatment on the waiting list.

Procedures
The patients were called for treatment of TMD, 

in a waiting list of the university.
The inclusion criterion was to present classifi-

cation of muscular and/or articular TMD accord-
ing to Research Diagnostic Criteria for Temporo-
mandibular Disorders (RDC/TMD),9 applied by a 
trained examiner. Therefore, the subjects should 
have TMD signs and symptoms and the presence 
of pain in the masticatory muscles and/or the tem-
poromandibular joint, limitation or deviation of 
mandibular movements, TMJ sounds and static 
and/or unusual dynamic occlusal relationship.7

Exclusion criteria were patients with central or 
peripheral neurological disorders, or who had suf-
fered trauma or tumors in the head and neck.

The subjects were examined while seated in 
a dental chair with adequate lighting. To check 
the conditions, morphofunctional evaluation was 
made of the static and dynamic occlusion. To iden-
tify the regions of pain, it was performed palpation 
of the masseter, temporal, suprahyoid, medial and 
lateral pterygoid, the insertion of the temporalis 
muscles (intraoral) and TMJs. The region of TMJ 
was also palpated during mandibular motion for 
the identification of joint noises, which were con-
firmed by auscultation. Clinical examination was 
carried out based on the criteria required by the 
protocol RDC/TMD.9

To obtain data on the perception of the sub-
jects for signs and symptoms of TMD, it was used 
the “Protocol for Multidisciplinary Centers for 
the Determination of Signs and Symptoms of TMD 
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(ProDTMMulti), which contains 2 parts. Patients 
answered questions of the first part of the proto-
col, which admitted only affirmative or negative 
answers about the signs and symptoms and dele-
terious oral habits. In the second part, they were 
asked to express the severity of signs or symptoms 
questioned according to the situation, that is, at 
waking up, chewing, speaking and at rest, using a 
11-point numerical scale, with the help of a printed 
graduated scale: Zero was considered complete 
absence of symptoms or signs, and 10 the greatest 
severity possible. The severity scale was composed 
by the sum of the scores assigned to each sign and/
or symptoms in the four questioned situations. 
The procedures were performed individually and 
patients’ responses to each item were marked by 
the same examiner in the protocol.

To obtain data on deleterious oral habits, sub-
jects were asked about the presence of the follow-
ing behaviors: Clenching during day and/or night-
time, grinding teeth during day and/or nighttime, 
chewing gum, biting objects and nails, and some 
other habit that had not been questioned. The sub-
jects should answer each question with affirmative 
or negative answers.

Analysis of data
The data were described in terms of frequencies 

and analyzed using nonparametric statistics. The 
binomial test was employed to analyze the pres-
ence of significance in relation to the absence of 
signs and symptoms of deleterious oral habits and 
Spearman correlation analysis for the correlation 
between the variables: Age of the subjects with the 
severity of symptoms and the number of habits; se-
verity of symptoms with a duration of TMD, with 
the frequency of signs and symptoms and the num-
ber of deleterious oral habits.

Results
In this study, 65 out of 100 subjects had 21 to 

40 years, 11 patients with less than 21 years and 
24 subjects with more than 40 years. The time 
between the first symptoms reported by patients 
and the first assessment date in FORP/USP ranged 
from 1 to 23 years.

In this sample, there was significant presence 

of signs and symptoms of muscle pain, joint noise, 
fatigue, tinnitus, ear fullness, headache, difficulty 
opening the mouth, chewing and yawning impair-
ment (p <0.01) and otalgia (p <0.05).

A significant number of patients did not related 
difficulty to close the mouth. The frequencies and 
levels of significance are shown in Table 1.

Frequency of deleterious oral habits
Only four sample subjects reported no delete-

rious oral habits. Thirty-five reported 1 to 3 hab-
its, while 61 subjects reported having 4 to 8 habits. 
There were reports of significant presence from di-
urnal and nocturnal clenching (p <0.01) and grind-
ing of teeth at night (p <0.05). The other deleteri-
ous habits did not show significant presence in the 
sample or their absence were significant (Table 2).

Correlations
The age of subjects was positively correlated to 

the severity of muscle pain (r = 0.26, p <0.01), TMJ 
pain (r = 0.28, p <0.01), ear ache (r = 0.32, p <0.01), 
neck pain (r = 0.27, p <0.01) and tooth sensitiv-
ity (r = 0.28, p <0.01). Also the length of the TMD 
was related to the severity of muscle pain (r = 0.37, 
p <0.01), TMJ pain (r = 0.28, p <0.01), tinnitus (r = 
0.21, p <0.05) and ear fullness (r = 0.21, p <0.05).

Table 1 - Frequency of TMD symptoms and noise signs present in the sample.

Binomial test: *0.05 level of significance; **0.01 level of significance.

Binomial Test (n = 100)

Signs and symptoms Presence Absence

Muscle pain 93** 07

Joint noise 91** 09

Fatigue 84** 16

Tinnitus 81** 19

Ear fullness 76** 24

Headache 76** 24

Difficulty to open mouth 73** 27

Chewing impairment 73** 27

Yawning impairment 67** 33

Ear ache 62* 38

Difficulty to close the mouth 38 62*
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There were positive and significant correlation 
between the number of symptoms and the sever-
ity of each TMD sign and/or symptoms (p <0.001). 
Sample distribution according to the severity of 
each sign and/or symptom, and the Spearman cor-
relation coefficients are shown in Table 3.

The frequency of habits was negatively correlated 
with age of the subjects (r = 0.24, p <0.05). There was 
no significant correlation between the number of 
deleterious oral habits and TMD severity (p> 0.05).

Discussion
The time between the first symptoms reported by 

patients and the date the first assessment in FORP/
USP ranged from 1 to 23 years, indicating that the 
treatment usually begins at the stage of chronic or 
recurrent disorder. The duration of symptoms is far 
beyond the time established by the International 
Association for the Study of Pain (IASP) in 199423 
to describe a clinical state of chronic pain, which 
would be at least 6 months history of pain, and more 
an attempt to unsuccessful treatment.

By the variety of symptoms present in TMD, 
it is common that people affected by the problem 
look different professionals and specialists such as 
neurologists, otorhinolaryngologists and general 
practitioners before arriving and/or referred to a 
specialist service in DTM,11 which ends up making 

Table 2 - Frequency of deleterious oral habits in the studied sample.

Table 3 - Distribution of absolute frequencies of the severity of the TMD signs and symptoms and Spearman correlation coefficients (r) between the number of 
signs and symptoms and the severity of each one.

Binomial test: *0.05 level of significance, **0.01 level of significance.

**0.01 level of significance; *** 0.001 level of significance.

treatment to be initiated already in a chronic stage 
of the disorder. This suggests the existence of diffi-
culties in reaching the correct diagnosis and, conse-
quently, to indicate the most appropriate treatment 
for each case, which in turn may be due to a lack 
of consensus on the methods of diagnosis, lack of 
preparation of professionals to recognize dysfunc-
tion and difficulty in identifying the etiology.19,46 In 
addition, there is the fact that many patients seek 
treatment only when the disorder is recognized by 
them due to the increased symptomatology.

Binomial test (n = 100)

Habits Presence Absence

Daytime clenching 73** 27

Nighttime clenching 66** 34

Teeth grinding (nocturnal) 61* 39

Gum chewing 50 50

Biting objects 38 62*

Onychophagia 33 67**

Teeth grinding (daytime) 23 77**

Other habits (sum) 44 56

Severity of TMD Signs and Symptoms

Symptoms 
Grade 0

 
Grade 1 
(1-10)

Grade 2 
(11-20)

Grade 3 
(21-30)

Grade 4 
(31-40)

r

 Muscular pain 03 22 33 24 18 0.45***

TMJ pain 08 22 32 21 17 0.53***

Neck pain 12 25 22 22 19 0.48***

Ear ache 32 33 19 07 09 0.50***

Tinnitus 27 37 18 12 06 0.38***

Ear fullness 22 37 22 11 08 0.29**

Tooth sensitiveness 20 34 14 21 11 0.33**

TMJ noise 10 25 36 16 13 0.53***
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In this study, subjects were selected based on 
RDC/TMD,9 which has been widely adopted as a 
method of classifying DTM.8,9,42,45 However, this is 
not the most appropriate method to understand 
the level of severity. Thus, we used the ProDTM-
Multi previously constructed to standardize the 
records about the signs and symptoms of patients 
in multidisciplinary clinics, and to identify what 
are the signs and symptoms that affect the patient 
and their severity, and what are the most critical 
conditions on a daily basis.13

The significant presence of several signs and 
symptoms investigated in this study confirms 
the features found in other populations with 
TMD,6,13,19,46 as well as the presence of significant re-
ports of day and nighttime clenching and grinding 
of teeth at night.30,31,32 Although these are expected 
results, because it is a preselected population with 
TMD, it was interesting to note the patient’s abil-
ity to affirm or deny what they felt, which comple-
mented the clinical assessments effectively. So 
this is confirmed as a useful method to identify a 
dysfunction,13 which can be easily applied by dif-
ferent health professionals, as is their proposal.

Among the deleterious oral habits, bruxism has 
been considered an important maintenance fac-
tor of TMD.15,18,31,32,41 The significant presence of 
diurnal and nocturnal clenching and teeth grind-
ing (nocturnal) in this study, but not other hab-
its, suggests the importance of bruxism on the 
progression and/or on non-remission of the dis-
order, being the clenching a more important risk 
factor than grinding.6,15,30,31,40,41 And while Choi and 
Choung Moon6 have reported that bruxism cannot 
be a direct risk factor for TMD, there are reports 
showing that clenching was more often associated 
with TMJ symptoms and clinically relevant to the 
occurrence of the same, increasing the risk of man-
ifestation of TMJ pain and noise and losses in the 
mouth opening.17,22,24,29,44

Therefore, a likely association between brux-
ism and TMD signs/symptoms supports the theory 
that repetitive loads on the masticatory system can 
cause functional disorders.3

Regarding the positive correlation observed be-
tween age and severity of signs and symptoms, it 
should be considered that only 24 sample subjects 

had more than 40 years. Therefore, it did not neces-
sarily mean that the more advanced the age of the 
subject, the greater the severity of the pain present 
in the TMJ and muscles. As recognized in the lit-
erature, the age group most affected by TMD is the 
young and middle-aged adults.3,7,10,19,39 Epidemiolog-
ical studies revealed that, unlike many other mus-
culoskeletal conditions, the TMD has no increase in 
incidence or prevalence with increasing age.19,25

The higher frequency of TMD between 21 and 
40 years of age over the older age groups was con-
sidered suggestive of the influence of psychologi-
cal tensions that are inherent to the time of great-
est productivity of these individuals, over the pain-
ful symptoms of TMD.5

The duration of the TMD was correlated with 
muscle pain, TMJ pain and tinnitus and ear full-
ness. In the presence of pain and other symptoms, 
many compensations in the stomatognathic sys-
tem can occur to allow that chewing, swallowing 
and speech might be carried out within the limit 
of efficiency and comfort. However, the actual 
compensation may have negative medium and 
long term effects, causing more imbalance and cu-
mulative losses, because such compensations are 
not necessarily healthy2,47. Moreover, the process 
of chronic pain and the indiscriminate use of an-
algesics without medical control, as often occurs 
among patients with TMD, may worsen the case.20,37

Significant relationships have been found be-
tween the otologic symptoms and other TMD signs 
and symptoms,4,38 as well as the functional difficul-
ties of the stomatognathic system.12 

In the present study, we observed that the per-
ception of severity of ear pain was correlated with 
the age of subjects. Meanwhile, the consciousness 
of severity of tinnitus and ear fullness symptoms 
was correlated with the duration of TMD, sug-
gesting their association with TMD and not age-
related ear problems. Earlier studies hypothesized 
that such symptoms may be caused by anatomical 
and functional relationships between the TMJ, the 
muscles innervated by the trigeminal nerve and 
the structures of the ear.1,27,33

The significant correlation between the fre-
quency and severity of signs and symptoms are an 
indication that the larger the number of signs and 
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symptoms, the greater the severity perceived by the 
patient. And, although several authors suggest that 
the habits accumulation can lead to worsening or 
contribute to no remission of the present scenar-
io, and deleterious oral habits are among the TMD 
etiological factors,15,19,30,31,32 the frequency of hab-
its was not correlated to the frequency or severity 
of signs and symptoms, according to data analyzed 
from ProDTMMulti13 in the current population. In 
a previous study, it was suggested that, in relation to 
bruxism, there is an effect of habit in time30. Prob-
ably the intensity and duration are more important 
than the number of habits. However, according to 
the limits imposed by the instrument used in this 
study, such measurement was not possible.

There were no significant presence of gum 
chewing habits and onychophagia in our sample, 
as well as the correlation between habits and age 
was negative. Research conducted with student 
populations pointed that gum chewing and ony-
chophagia are the main habits and classified them 
as juvenile habits.16,29

The nature of this investigation allowed us to 
know about TMD symptoms in the light of who suf-
fers it, revealing the possibility of using the proto-
col ProDTMMulti13 as a tool for identification of a 

potential framework for TMD. Moreover, the pos-
sibility to register information about the awareness 
and consciousness of the population studied in rela-
tion to clenching and/or grinding of teeth facilitates 
the treatment plan, starting at the point of self con-
sciousness to achieve some changes in behavior.11

Conclusion
Considering the limitations of an anamnes-

tic study and based on the ProDTMMulti data, 
we conclude that the amount of signs and symp-
toms and their duration, may be predictive of the 
TMD severity, according to patients’ own percep-
tions. Symptoms of day and nighttime clenching 
and nighttime grinding of teeth were significant, 
revealing the awareness and consciousness of the 
population studied in relation to them. And yet, 
the otologic symptoms of tinnitus and ear fullness 
were correlated with the time of dysfunction and 
not with age. However, such findings were based 
mainly on patients answers. A clinical investiga-
tion should be performed to confirm and general-
ize these findings. Furthermore, this study does 
not provide causal relationship, but only an asso-
ciation between the variables. Future work should 
be carried out to elucidate each topic individually.
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