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Prevalence, Intensity, and Correlation of Different TMJ 
Symptoms in Lebanese and Italian Subpopulations

Aim:  The aim of this study was to compare self reported joint related temporomandibular disorder (TMD) 
symptoms in Lebanese and Italian dental and non-dental students and to detect any correlation between 
different symptoms.

Methods and Materials:  A questionnaire was distributed in Sardinia (Italy) to dental and psychology students 
and in Lebanon to dental, physical therapy, and biology students to investigate the prevalence, intensity, and
correlation of four temporomandibular joint (TMJ) symptoms.

Results: Prevalence of earache varied among the groups from 10.1% to 29.2%, ear stuffiness from 22.5% to
30.8%, TMJ pain from 13.2% to 21.2%, and TMJ sounds from 18.4% to 46.2%.

Discussion:  Different prevalence and intensity of earache and TMJ sounds were found in the examined sub-
populations diverse in cultural background and education. However, prevalence and intensity of ear stuffiness 
and TMJ pain were similar. Association between TMJ sounds and TMJ pain was detected in selected sub-
populations, and correlation between one symptom on one side of the head with the same symptom on the
contralateral side were noted suggesting most of these symptoms are bilateral.

Conclusion:  The results of the study might be useful to anticipate the possible occurrence of associated 
symptoms or the same symptom on both sides of the head. Correlations with cultural background and
education are difficult to establish.
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Introduction
The prevalence of signs and symptoms of
temporomandibular disorders (TMD) in the
general population varies according to the
different studies examined. The guidelines
of the American Academy of Orofacial Pain
estimates 40% to 75% of the population displays 
at least one sign of the disease and 33% of
the population reports at least one symptom.1

Nonetheless, some signs are common in non-
patient populations. These include such signs 
as joint sounds and deviation of the mandible 
on mouth opening occurring in about 50% of
the subjects, while other signs like limitation of 
mouth opening are rare occurring in about 5% 
of the subjects.1 High variability was reported by
Carlsson2 in a review of epidemiological studies,
who described prevalence of TMD ranging from 
6% to 93% when based on subjects’ reports and
from 0% to 93% when based on direct clinical
evaluation. Treatment need for the pathology was 
less variable with most of the studies showing
percentages ranging from 21% to 30%.2

Frequent complaints from TMD patients are ear
pain, ear stuffiness, hearing loss, and tinnitus; 
their prevalence is higher compared to control
subjects without signs or symptoms of TMD,3-6

and this is probably the reason why more than
50% of TMD patients in private practice are seen 
or referred by otolaryngologists.7 About one third 
of the individuals affected by tinnitus reported an 
influence on the condition by jaw movements or
pressure placed on the temporomandibular joint 
(TMJ). Diurnal bruxism and jaw fatigue seemed 
to be related to fluctuating tinnitus, vertigo, and
hyperacusis.8,9

Joint sounds were found to be the most frequent
symptoms reported by 219 Saudi Arabian 
subjects attending a dental clinic for routine dental
treatment (36%)10 and in an urban Swedish sample
of 637 subjects (58%).11 In an investigation by 
Elfving et al.12 the prevalence and type of different 
joint sounds were registered in 125 consecutive 
patients with suspected TMD and in 125 matched 
controls. The study reported joint sounds in 56% of 
the TMD patients and in 36% of the controls. The 
awareness of joint sounds was also higher among
TMD patients as compared to controls (88% and 
60%, respectively).

Agerberg et al.13 studied symptoms of mandibular
dysfunction and some general and oral conditions
in a group of previous patients and in a randomly
selected population sample. The most frequent 
symptoms of mandibular dysfunction found
were TMJ sounds which appeared in 39% of
the population sample and 79% of the previous
patients, as well as pain on mouth opening, which 
occurred in 12% of the population and 42% of the 
previous patients.

Although studies reporting TMD symptoms of
Arabic subjects show similar results to those of 
western populations,14 no study tried to compare 
TMJ symptoms in Arabic and western subjects,
including controls. Therefore, the aim of this study 
was to compare self reported joint related TMD 
symptoms in Lebanese and Italian dental and 
non-dental students and to detect any correlation
between different symptoms.

Methods and Materials 
A TMJ symptom questionnaire was distributed
to dental students at the University of Cagliari in 
Sardinia, Italy and the University of Saint Joseph 
in Lebanon.

The questionnaire was distributed to all but one
dental student at the University of Cagliari (N1=114 
out of 115 consisting of 60 males and 54 females 
with a mean age of 22.7 years). Age and gender 
matched psychology students (N2=114) of the 
same University also received the questionnaire.

The questionnaire was also distributed to all 
dental students at the University of Saint Joseph
(N3=178; 117 males and 61 females, mean
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Results
Prevalence of earache varied among the groups 
from 10.1% to 29.2%, ear stuffiness from 22.5%
to 30.8%, TMJ pain from 13.2% to 21.2%, and 
TMJ sounds from 18.4% to 46.2% (Table 1, 
Figure 2).

A significant difference between groups was
observed for earache and TMJ sounds, χ2

df=4
=16.6

and 15.4, respectively, p<0.01. No difference 
was observed for ear stuffiness and TMJ pain, 
χ2

df=4
=2.2 and 2.9, respectively, p>0.05.

Figure 2 also shows a comparison between the 
groups for earache; Lebanese dental students 
were different from Italian dental students
(p=0.035), Lebanese biology students (p<0.001), 
and Lebanese physical therapy students 
(p=0.005). A comparison between the groups for 
TMJ sounds showed Italian psychology students 
were different from Italian dental students
(p=0.015) and Lebanese physical therapy
students (p<0.001); Lebanese physical therapy
students were also different from Lebanese 
dental students (p=0.011) , and Lebanese biology
students (p=0.035).

ANOVA between the groups showed there was 
a significant difference between the groups for 
intensity of earache and TMJ sounds, F

df=4
= 2.6,

p=0.038 and F
df=4

= 5.8, p<0.001, respectively. 
No significant difference was observed between 
the groups for intensity of ear stuffiness and TMJ 
pain, p>0.05 (Table 2, Figure 3).

age 20.7 years) as well as all physical therapy
students (N4=52; 22 males and 30 females,
mean age 20.3 years) and 72 biology students
(N5=72; 14 males and 58 females, mean age 
19.8 years) of the same University.

Using the questionnaire (Figure 1), subjects were 
asked to rate their right and left TMJ pain, TMJ
sounds, earache, and ear stuffiness on a 0-3
numeric visual analog scale questionnaire (0 for 
absence of the symptom, 1 for mild intensity, 2 for
moderate intensity, and 3 for maximum intensity).

Statistical Analyses
Prevalence of the symptoms in each sub-
population was calculated, and the difference
between groups for the prevalence of each 
symptom was analyzed using the Chi-square 
(χ2) test .

For every group, the mean of the intensity 
indicated by the subjects for each symptom (left
and right side together) were calculated and 
compared. The difference between groups was 
first analyzed by analysis of variance (ANOVA). If 
a statistically significant difference was observed, 
the difference between the two groups was 
analyzed by pair wise multiple comparisons. The 
Tukey method was used to correct for type-I
errors. The difference was considered significant 
for p<0.05. A Pearson correlation was performed 
to conduct analyses between symptoms. 
Statistical analyses were performed using the
Statistical Package for the Social Sciences 
(SPSS Inc., Chicago, IL, USA).

Figure 1.  TMJ symptoms questionnaire.
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Figure 2.  Prevalence of TMD symptoms in the selected sub-populations.

Table 2.  Intensity of TMD symptoms in the selected sub-populations.

Table 1.  Prevalence of TMD symptoms in the selected sub-populations.
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Pair wise comparisons were conducted to 
evaluate significant differences between the 
groups for intensity of earache. The results 
showed only Lebanese dental students (mean = 
0.11) were significantly different from Lebanese 
physical therapy students (mean = 0.34), p=0.039.

When evaluating significant differences among
the groups for intensity of TMJ sounds, the Italian
psychology students (mean = 0.17) were different 
from Italian dental students (mean = 0.42)
p=0.009 and Lebanese physical therapy students 
(mean = 0.58), p<0.001. Moreover, Lebanese
dental students (mean = 0.26) were diferent from
Lebanese physical therapy students, p=0.006. No 
different scores were observed between the rest
of the groups, p>0.01 (see Figure 3).

Pearson correlation was found to be significant
when assessing intensity of TMJ pain and
ipsilateral TMJ sounds in all the groups (p<0.01)
except for Lebanese biology students. Other
correlations between the intensity of the 
symptoms were found in some of the sub-
populations but were not consistent with the 
results in the other groups.

Pearson correlation was found to be significant
(P<0.01) for all symptoms except for left TMJ pain
and right TMJ pain in Italian psychology students, 

when they were correlated with the same
symptom on the other side. Correlations varied 
between low, medium, and high. The results are
shown in Table 3.

Discussion
Comparing the selected sub-populations for 
different cultural background and education, we
found different prevalence and intensity of some
symptoms of TMD such as earache and TMJ
sounds, but we could not detect any difference in 
the prevalence and intensity of ear stuffiness and
TMJ pain.

Examining the statistical results it was evident the 
differences in the prevalence of the symptoms 
were due to the reports of the students belonging 
to certain sub-populations. In particular, Lebanese 
dental students were significantly different from
Italian dental students. With regard to earache,
Lebanese biology students differed from Lebanese
physical therapy students and Italian psychology 
students were different from Italian dental
students and Lebanese physical therapy students.
Lebanese physical therapy students were different
from Lebanese dental students and Lebanese 
biology students when evaluating TMJ sounds.

Also, examining the results for the intensity of the 
symptoms it was evident the statistical differences

Figure 3.  Intensity of TMD symptoms in the selected sub-populations.
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were due to the reports of the students belonging
to certain sub-populations. In particular, Lebanese 
dental students were significantly different from 
Lebanese physical therapy students when
evaluating earache. Italian psychology students
were different from Italian dental students
and Lebanese physical therapy students, and
Lebanese dental students were different from 
Lebanese physical therapy students when
evaluating TMJ sounds.

The current results are not consistent with 
differences in cultural background; in fact we
could not find symptoms consistently more
prevalent or intense in either the Italian or the 
Lebanese sub-populations. This seems to 
agree with a previous study by Nourallah and
Johansson14 who reported a prevalence of
signs and symptoms of TMD in a Saudi Arabian 
population comparable to the prevalence in
western populations.

Table 3.  Pearson correlation of intensity of earache, ear stuffiness, TMJ pain and 
TMJ sounds in the selected sub-populations.
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cannot be considered neither patient nor non-
patient samples because clinical evaluation of the
subjects was not required as a selection criterion. 
Therefore, patients and non-patients were
probably both present in the groups.

Another factor requiring consideration is TMJ pain 
and TMJ sounds are typical and specific for TMD,
but earache and ear stuffiness are not. Since
we did not assess the subjects clinically, we do 
not know if these symptoms reported were an
expression of TMD or ear pathology.

Prevalence of TMJ sounds reported by Elfving
et al.12 was 56% in TMD patients and 36% 
in matched controls; Agerberg et al.13 found 
prevalence of 39% in the general population and
79% in previous patients. With the limitations 
due to the potentially mixed (patients and non-
patients) composition of the groups of the present
study, the percentages are comparable although
the range detected is very wide (18.4% to 
46.2%).

Examining the correlation between different 
symptoms, the most relevant result was achieved 
when assessing intensity of TMJ pain and
ipsilateral TMJ sounds; such association was
present in all the groups (p<0.01) except for the
Lebanese biology students. This information 
might suggest the occurrence of one of these 
symptoms is related to the other. Although the
variable “time” was not evaluated in the present
study and we cannot state the presence of TMJ 
sounds is a predictor of the development of TMJ
pain based on these results, it might make sense 
biologically. Most of the time TMJ noises are due 
either to osteoarthrosis of the TMJ (crepitation)
or to disc displacement with reduction of the TMJ
(clicks). The two conditions represent pathologies 
altering the regular smooth movement of the
condyle and the disc during mouth opening 
and closing and, therefore, predispose the
joint to inflammation and, consequently, joint
pain. Nonetheless, clinical practice experience 
suggests many cases of patients with TMJ noises
remain “pain-free” forever and never develop
a painful symptomatology. Still the correlation
mentioned above needs to be kept in mind.
In addition, considering the results of a four-
year yearly follow-up of Japanese young girls
performed by Kitai et al.,17 showed the subjects

On the other hand, the results are also not
consistent with differences in education because 
both the highest prevalence and intensity of TMJ 
sounds were detected in Italian dental students 
and Lebanese physical therapy students and
the lowest in Italian psychology students and
Lebanese biology students. Therefore, dental
studies do not seem to be consistently related to
a particular risk for TMD.

Although statistical significance was not always 
reached, Lebanese physical therapy students
constantly reported a higher intensity of all 
the symptoms assessed , and also a higher
prevalence of almost all the symptoms (with 
the exception of earache). This might suggest
some role of manual activity of physical therapy
students in precipitating or perpetuating the 
symptomatology of TMD. Nonetheless, data 
are insufficient to draw definitive conclusions.
Considering the group of Lebanese physical 
therapy students was the smallest in this survey,
represented by only 52 subjects, this factor may
have influenced the results.

Looking at the prevalence of each symptom
separately our results show 10.1% to 29.2% of
the subjects reported earache, 22.5% to 30.8%
reported ear stuffiness, 13.2% to 21.2% reported 
TMJ pain, and 18.4% to 46.2% reported TMJ
sounds.

Ear symptoms are frequent in patients with TMD
with an overall prevalence of 59.9%;4 that seems
higher than the prevalence of 10.1% to 30.8% 
found in the present study for earache and ear 
stuffiness. Unfortunately, in the study by Lam 
et al.4 the prevalence of each symptom was not
reported, and we cannot reliably compare the
results. Different results were shown by Gelb et 
al.15 who reported prevalence of tinnitus in 42% 
of the patients, otalgia in 35%, dizziness in 18%, 
and hearing loss in 14% of them and by Kuttila et 
al.16 who reported prevalence of tinnitus in 12% to 
17% of the patients, otalgia in 12% to 16%, and
ear stuffiness in 5% to 9% of them.

The latter results are closer to the values we
found for earache (otalgia), but are much lower
than the values we found for ear stuffiness.
However, some bias comes from the fact the
sub-populations included in the present study
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who exhibited TMJ noises during at least one
of the surveys of the four-year survey period
reported a significantly higher prevalence of pain 
than those who did not exhibit TMJ noises.

Another significant correlation was found in all 
symptoms except for left TMJ pain and right
TMJ pain in Italian psychology students, when 
they were correlated with the same symptom
on the contralateral side suggesting most of
the symptoms are bilateral. Clarifying again the 
variable “time” was not evaluated in the present
study and, therefore, no cause-and-effect can be 
inferred. Such information might be useful before 
any treatment is started in order to anticipate the
occurrence of the same symptom on the other 
side. The reason is probably due to the fact the 
movements of the mandible with respect to the 
skull are dependent on the two TMJs. These two
joints are connected by the mandible that is one 
bone, therefore, all the movements occurring
in one TMJ are necessarily transmitted to the 
contralateral joint. If dysfunction affects one of
the joints, mandibular movements are going to 
be affected and, in turn, the contralateral TMJ 
is going to be affected as well with possible
additional risk of developing pain and dysfunction. 

Conclusions
Based on findings of 
the study there is a 
lack of a significant
difference in the 
prevalence and intensity 
of ear stuffiness and
TMJ pain in sub-
populations differing 
by cultural background
and education. On the 
other hand, some differences could be found 
in the prevalence and intensity of earache and 
TMJ sounds, although correlation with cultural
background and education are difficult to
establish.

Moreover, association between TMJ sounds
and TMJ pain can be detected in selected
sub-populations, and correlation between one
symptom on one side with the same symptom on 
the contralateral side were noted suggesting most 
of these symptoms are bilateral. Such information
might be useful before any treatment is started 
in order to anticipate the possible occurrence of
associated symptoms or the same symptom on
the other side.
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