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Aims: To determine differences between TMD subtypes in terms of clinical
characteristics, dizziness, tinnitus, and ear fullness according to the Diagnostic
Criteria for Temporomandibular Disorders (DC/TMD) and to investigate the
clinical conditions associated with dizziness, tinnitus, and ear fullness. Methods:
Participants having TMDs aged 18 to 45 years were included in this study.
They were classified and divided into three groups according to the DC/TMD
Axis | criteria: group 1 = pain-related TMDs and headache; group 2 = intra-
articular joint disorders; and group 3 = degenerative joint disease. Demographic
data and dizziness, tinnitus, and ear fullness were assessed. Maximum mouth
opening, opening/closing click, lateral click, fine/coarse crepitation, bruxism, and
presence of pain were evaluated by physical examination. Results: A total of
129 participants were included: 68 (562.7%) in group 1, 40 (31%) in group 2, and
21 (16.3%) in group 3. In the comparison of all three diagnostic groups, there
was a significant difference only in educational level (P = .013). The presence
of dizziness, tinnitus, or ear fullness was not found to be significantly different
among the three groups. When all participants were divided into two groups
according to the presence of dizziness, low education levels (P = .007), being
married (P = .040), presence of pain (P = .002), tinnitus (P = .008), ear fullness
(P =.017), and presence of thin crepitation (P = .015) were related to having
dizziness symptoms. In addition, patients with ear fullness (P = .042), dizziness
(P = .008), and female sex (P = .008) reported more tinnitus. Conclusion:
TMD subtype was not associated with dizziness, tinnitus, or ear fullness. Painful
conditions were associated with dizziness in participants with TMDs. J Oral Facial
Pain Headache 2023;37:17-24. doi: 10.11607/0fph.3286

Keywords: aural symptoms, dizziness, ear fullness, temporomandibular
disorders, tinnitus

lar joint (TMJ) and neighboring structures. With musculoskeletal

system problems such as temporomandibular disorders, patients
may not only have symptoms related to the jaw joint, but also aural
symptoms such as tinnitus, dizziness, ear fullness, earache, hyperacu-
sis or hypoacusis, toothache, and/or headache.!

In the literature, the incidence of aural symptoms has been reported
to be 85% in TMD patients. The reason aural symptoms are so common
in TMDs is controversial. There are theories that aural symptoms may
be due to the common embryologic origin and innervation of the TMJ
and middle ear, as well as the structures connecting them.? However,
it has also been reported that aural symptoms in TMD patients are not
always of otologic origin; in some cases, the problem can occur in the
TMJ and masseter muscles.?

TMDs are accepted as a condition that causes pain and functional
limitation and requires a multidisciplinary treatment approach, the etiol-
ogy of which has not been fully determined.* In clinical practice, patients
present to otolaryngologists due to aural complaints, and TMD-induced
aural symptoms are often overlooked.® In a recent review, it was report-
ed that the prevalence of tinnitus in TMD patients was higher than in
non-TMD patients.® However, there are very few studies investigating
aural symptoms according to TMD subtype, and the DC/TMD criteria

Temporomandibular pain can originate from the temporomandibu-
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were not used for TMD classification in these stud-
ies.” Another recent review reported that there was
no consensus on the management of patients with
aural symptoms accompanying TMD; therefore, fur-
ther well-designed studies are needed.®

The primary purpose of this study was to deter-
mine whether there were differences between TMD
subgroups in terms of dizziness, tinnitus, ear fullness,
pain, bruxism, gender, and mouth opening according
to the DC/TMD. The secondary aim of this study was
to evaluate the associations between clinical charac-
teristics and dizziness, tinnitus, and ear fullness.

Materials and Methods

A total of 129 male and female patients aged be-
tween 18 and 45 years who applied to the outpatient
clinic and were diagnosed with TMDs were includ-
ed in the study. Patients were classified as having
pain-related TMDs and headache (group 1), intra-
articular joint disorders (group 2), or degenerative
joint disease (group 3) according to the DC/TMD
Axis | diagnostic criteria.

The demographic data of all patients participating
in the study were collected. Then, maximum mouth
opening (MMO), opening and/or closing click, lateral
click, fine crepitation and coarse crepitation, popping
sound, and bruxism were determined by physical ex-
amination. The examinations were performed in ac-
cordance with the DC/TMD guidelines. The DC/TMD
examination form was used to collect the data from
the participants. Section 4A (Pain Free Opening),
Section 6 (TMJ Noises During Open & Close
Movement), Section 7 (TMJ Noises During Lateral
& Protrusive Movements), Section 9 (Muscle & TMJ
Pain with Palpation), and Section 11 (Diagnoses)
were completed. Tinnitus, ear fullness, and dizziness
were assessed. Participants were asked about the
presence of pain according to the Diagnostic Criteria
Symptom Questionnaire for Temporomandibular
Disorders, question 1: Have you ever had pain on any
side, in your jaw, temple, inside or front of your ear?®

All measurements and physical examinations
were performed with the patients sitting upright in an
anatomical position in a chair, aiming to prevent spi-
nal movements. All measurements were made by the
same physiatrist with 7 years of experience in TMDs
(M.D.K.).

For measurement of MMO, patients were asked to
open their mouths as wide as possible. The distance
between the anterior incisors was measured with the
help of a millimeter ruler. MMO is a physical examina-
tion method frequently used in clinical practice to de-
termine the motion of the jaw joint. Functional mouth
opening is considered to be 35 to 40 mm.?
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For evaluating TMJ sound, the TMJ was palpated
with the thumb and middle fingers, and any sound
when opening or closing the mouth was noted.

Pain levels were evaluated on a 10-point visual
analog scale (VAS)."°

The presence of bruxism was determined with
physical examination based on the presence of ab-
normal tooth wear, tooth marks in the buccal region,
tooth marks on the tongue, and hypertrophy.

The exclusion criteria were as follows: known psy-
chiatric illness; illiterate; aphasic; lacked the cognitive
ability to understand the test instructions; had other
systemic diseases that could cause TMDs (cancer,
rheumatologic diseases) or diseases that could in-
crease aural symptoms or cause dizziness (neurolog-
ic disease, migraine, history of vertigo); and/or history
of cervical pain, cervical spondylosis, and/or cervical
disc herniation.

Statistical Analysis

SPSS version 23.0 for MacOS was used for the sta-
tistical analysis of all data. Descriptive statistics were
described as mean (SD) and percentages. Shapiro-
Wilk test and histograms were used to check the dis-
tribution of the variables. For quantitative variables,
one-way ANOVA was used to compare all three
groups, and independent sample t test was used to
compare two groups. For categorical variables, chi-
square test was used. After evaluation by univariate
analysis, logistic regression analysis was performed.
The 95% ClI was used, and P < .05 was considered
to be significant.

Ethical Approval

The study protocol was approved by the
Kirsehir Ahi Evran University Ethical Committee
(KAEK/2022.03.55) in conformity with the Declaration
of Helsinki. All participants were given a signed in-
formed volunteer consent form. This study was regis-
tered at clinicaltrials.gov (ID No: NCT05402228).

Results

A total of 129 participants were included in the study.
When the participants were evaluated according to
the DC/TMD Axis | criteria, 68 participants (52.7%)
had pain-related TMDs and headache (group 1),
40 (31%) had intra-articular joint disorders (group
2), and 21 (16.3%) had degenerative joint disease
(group 3). When comparing the three diagnostic
groups, there was a significant difference only in ed-
ucational level (P = .013). There was no relationship
between groups in terms of age, gender, marital sta-
tus, working environment, dizziness, tinnitus, ear full-
ness, bruxism, or MMO (Table 1).
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Table 1 Comparison of Variables in TMD Subgroups

Muscular pain

Disc displacement

Joint degeneration

(h = 68) (n = 40) (h=21) P
Mean (SD) age, y 471
34.2 (14.1) 34.7 (14.7) 38.56(13.5) '
Sex, n (%)
Male 12 (17.6) 11 (27.5) 2(9.5) 210
Female 56 (82.4) 29 (72.5) 19 (90.5)
Education level, n (%)
Primary school 23(33.8) 15 (37.5) 5(23.8)
Central school 6 (8.8) 6 (15) 7(33.3) .013*
College 12 (17.6) 11 (27.5) 7 (33.3)
University 27 (39.7) 8 (20) 2(9.5)
Marital status, n (%)
Married 37 (54.4) 19 (47.5) 15 (71.4) 201
Single 31 (45.6) 21 (52.5) 6(28.6)
Working environment, n (%)
No stress 26 (38.2) 13 (32.5) 6 (28.6) 797
Stressed 22 (32.4) 12 (30) 6 (28.6) '
Not working 20 (29.4) 15 (37.5) 9 (42.9)
Dizziness, n (%)
No 41 (60.3) 21 (52.5) 14 (66.7) 276
Yes 27 (39.7) 19 (47.5) 7 (33.3)
Tinnitus, n (%)
No 30 (44.1) 22 (55) 10 (47.6) 550
Yes 38 (55.9) 18 (45) 11 (62.4)
Ear fullness, n (%)
No 31 (45.6) 23 (57.5) 11 (562.4) 480
Yes 37 (54.4) 17 (42.5) 10 (47.6)
TMJ sound, n (%)
Yes 42 (61.8) 36 (90) 12 (67.1) .003*
No 26 (38.2) 4(10) 9 (42.9)
Bruxism, n (%)
Yes 49 (72.1) 26 (65) 11 (562.4) 238
No 19 (27.9) 14 (35) 10 (47.6)
Pain, n (%)
Yes 52 (76.5) 23 (57.5) 14 (66.7) 116
No 16 (23.5) 17 (42.5) 7 (33.3)
Mean (SD) VAS, cm 4.3 (2.6) 3.4 (3.9 4.0 (2.8) 277
Mean (SD) MMO, mm 36.2 (7.6) 38.1 (8.1) 36.6 (7.1) 470

* Significant.

When the participants were divided into two
groups according to the presence of dizziness, it
was found that 53 (41.1%) had complaints of dizzi-
ness and 76 (58.9%) did not have such a complaint.
Educational level, marital status, presence of pain,
tinnitus, ear fullness, and presence of fine crepitation
were found to be statistically different between the
two groups (P = .007, .040, .002, .008, .017, and
.015, respectively; Table 2).

The participants were also divided into two
groups according to the presence of tinnitus. Only
gender, dizziness, and ear fullness were found to
be statistically different between groups (P = .008,
.008, and .042, respectively).

When the participants were divided into two
groups according to the presence of ear fullness,
there was a significant difference between groups for
the presence of dizziness and tinnitus (P = .017 and
.042, respectively; Table 3).

When the participants were analyzed accord-
ing to the presence of dizziness, tinnitus, and ear
fullness, the VAS value was found to be significant-
ly higher only in participants with dizziness than in
those without dizziness (Table 4).

Discussion

Based on the results of the current study, there was
no association between TMD subtype and dizziness,
tinnitus, or ear fullness. Low educational levels, being
married, having TMJ pain, and having aural symptoms
such as tinnitus and ear fullness were related to hav-
ing dizziness symptoms. Patients with ear fullness and
dizziness and female patients reported more tinnitus.

Kusdra et al reported that 87% of TMD cases had
aural symptoms, and most of these symptoms were
tinnitus (42%) and ear fullness (39%)."" In the present
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Table 2 Comparison of Clinical and Demographic Characteristics According to the Presence of
Dizziness

Dizziness
Yes (h = 53) No (n = 76) Total P

Sex, n (%)
Male 9 (16.4) 16 (21.6) 25 455
Female 46 (83.6) 58 (78.4) 104

Diagnosis, n (%)
Muscular 27 (49.1) 41 (55.4) 68 976
Disc displacement 21 (38.2) 19 (25.7) 40 '
TMJ degeneration 7 (12.7) 14 (18.9) 21

Education level, n (%)
Primary school 95 (45.5) 18 (24.3) 43
Middle school 11 (20.0) 8(10.8) 19 .007*
High school 7 (12.7) 23 (31.1) 30
University 12 (21.8) 25 (33.8) 37

Marital status, n (%)
Married 36 (65.5) 35 (47.3) 71 .040*
Single 19 (34.5) 39 (62.7) 58

Work environment, n (%)
No stress 21 (32.4) 24 (32.4) 45 143
Stressful 12 (21.8) 28 (37.8) 40 '
Not working 22 (40.0) 22 (29.7) 44

Economic status, n (%)
0-5,000TL 15 (27.3) 15 (20.3) 30 .352
> 5000 TL 40 (72.7) 59 (79.7) 99

TMJ sounds, n (%)
Yes 43 (78.2) 47 (63.5) 90 .073
No 12 (21.8) 27 (36.5) 39

Pain, n (%)
Yes 46 (83.6) 43 (58.1) 89 .002*
No 9(16.4) 31(41.9) 40

Tinnitus, n (%)
Yes 36 (65.5) 31 (41.9) 67 .008*
No 19 (34.5) 43 (58.1) 62

Ear fullness, n (%)
Yes 30 (40.5) 34 (61.8) 64 .017*
No 44 (59.5) 21(38.9) 65

Bruxism, n (%)
Yes 40 (72.7) 46 (62.2) 86 .208
No 16 (27.3) 28 (37.8) 43

Opening click, n (%)
Yes 19 (34.5) 24 (32.4) 43 .801
No 36 (65.5) 50 (67.6) 86

Closing click, n (%)
Yes 10 (18.2) 6(8.1) 16 .086
No 45 (81.8) 68 (91.9) 113

Lateral click, n (%)
Yes 7 (12.7) 11 (14.9) 18 729
No 48 (87.3) 63 (85.1) 1

Fine crepitation, n (%)
Yes 2(3.6) 13 (17.6) 15 .015*
No 53 (96.4) 61 (82.4) 114

Coarse crepitation, n (%)
Yes 6 (10.9) 5(6.8) 1 404
No 49 (89.1) 69 (93.9) 118

Popping, n (%)
Yes 6 (10.9) 9(12.2) 15 .826
No 49 (89.1) 65 (87.8) 114

Chi-square test was used for comparison. *P < .05 Significant.
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Table 3 Comparison of Clinical and Demographic Characteristics According to the Presence of
Tinnitus

Tinnitus
Yes (nh = 67) No (nh = 62) Total P

Sex, n (%)
Male 7 (10.4) 18 (29) 25 .008*
Female 60 (89.6) 44 (71) 104

Diagnosis, n (%)
Pain-related TMDs 38 (56.7) 30(48.4) 68
Intra-articular JD 18 (26.9) 29 (35.5) 40 550
Degenerative JD 11 (16.4) 10 (16.1) 21

Education level, n (%)
Primary school 27 (40.3) 16 (25.8) 43 .301
Middle school 8(11.9) 11 (17.7) 19
High school 13 (19.4) 17 (27.4) 30
University 19 (28.4) 18 (29) 35

Marital status, n (%)
Married 41 (61.2) 30 (48.4) 71 144
Single 26 (38.8) 32 (51.6) 58

Work environment, n (%)
No stress 25 (37.3) 20 (32.3) 45 181
Stressful 16 (23.9) 24 (38.7) 40
Not working 26 (38.8) 18 (29) 44

Economic status, n (%)
0-5,000 TL 47 (70.1) 52 (83.9) 99 .065
> 5,000 TL 20 (29.9) 10 (16.1) 30

TMJ sound, n (%)
Yes 51 (76.1) 39 (62.9) 90 102
No 16 (23.9) 23 (37.1) 39

Pain, n (%)
Yes 47 (70.1) 42 (67.7) 89 768
No 20 (29.9) 20 (32.3) 40

Dizziness, n (%))
Yes 36 (53.7) 19 (30.6) 555 .008*
No 31(46.3) 43 (69.4) 74

Ear fullness, n (%)
Yes 37 (69.7) 28 (41.8) 65 .042*
No 25 (40.3) 39 (58.2) 64

Bruxism, n (%)
Yes 40 (46.5) 46 (53.5) 86 .208
No 15 (34.9) 28 (65.1) 43

Opening click, n (%)
Yes 43 (64.2) 43 (69.4) 86 533
No 24 (35.8) 19 (30.6) 43

Closing click, n (%)
Yes 9(13.4) 7 (11.3) 16 712
No 58 (86.6) 55 (88.7) 13

Lateral click, n (%)
Yes 9(13.4) 9 (14.5) 18 .859
No 58 (86.6) 53 (85.5) 11

Fine crepitation, n (%)
Yes 6(9) 9 (14.5) 15 §805)
No 61 (91) 53 (85.5) 114

Coarse crepitation, n (%)
Yes 5(7.5) 6 (9.7) " .653
No 62 (92.5) 56 (90.3) 18

Popping, n (%)
Yes 8(11.9) 7 (11.3) 15 .908
No 59 (88.1) 55 (88.7) 114
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Table 4 Comparison of Clinical and Demographic Characteristics According to the Presence of Ear
Fullness

Ear fullness
Yes (n = 64) No (n = 65) Total P

Sex, n (%) 129
Male 9 (14.1) 16 (24.6) 25
Female 55 (85.9) 49 (75.4) 104

Diagnosis, n (%) 480
Muscular 37 (57.8) 31(47.7) 68
Disc displacement 17 (26.6) 23 (35.4) 40
TMJ degeneration 10 (16.6) 11 (16.9) 21

Education level, n (%) 603
Primary 24 (37.5) 19 (29.2) 43
Central 9 (14.1) 10 (16.4) 19
College 12 (18.8) 18 (27.7) 30
University 19 (29.7) 18 (27.7) a7

Marital status, n (%) 181
Married 39 (60.9) 32 (49.2) 71
Single 25 (39.1) 33 (50.8) 58

Work environment, n (%) 064
No stress 19 (29.7) 26 (40) 45
Stressful 26 (40.6) 14 (21.5) 40
Not working 19 (29.7) 25 (38.5) 44

Economic status, n (%) 713
0-5,000TL 50 (78.1) 49 (75.4) 99
> 5,000 TL 14 (21.9) 16 (24.6) 30

TMJ sound, n (%) .Bb27
Yes 43 (67.2) 47 (72.3) 90
No 21 (32.8) 18 (27.7) 39

Pain, n (%) 143
Yes 48 (65) 41 (63.1) 89
No 16 (35) 24 (36.9) 40

Dizziness, n (%) 017*
No 30 (46.9) 44 (B67.7) 74
Yes 34 (53.1) 21 (32.3) 5B)

Tinnitus, n (%) .042*
No 25 (39.1) 37(56.9) 62
Yes 39 (60.9) 28 (43.1) 67

Bruxism, n (%)
Yes 47 (73.4) 39 (60) 86 106
No 17 (26.6) 26 (40) 43

Opening click, n (%) .383
Yes 19 (29.7) 24 (36.9) 43
No 45 (70.3) 41 (63.1) 86

Closing click, n (%) 616
Yes 7 (10.9) 9(13.8) 16
No 57 (89.1) 56 (86.2) 13

Lateral click, n (%) .8569
Yes 8(12.5) 10 (15.4) 18
No 56 (87.5) 55 (84.6) 111

Fine crepitation, n (%) .808
Yes 7 (10.9) 8(12.3) 15
No 57 (89.1) 57 (87.7) 114

Coarse crepitation, n (%) .358
Yes 4(6.3) 7 (10.8) 11
No 60 (93.8) 58 (89.2) 118

Popping, n (%)
Yes 9 (14.1) 6(9.9) 15 .392
No 55 (85.9) 59 (90.8) 114

Chi-square test was used for comparison. *P < .05 is considered significant.
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Table 5 Comparison of Pain Intensity, MMO, and Age According to Presence of Dizziness, Tinnitus,

and Ear Fullness

VAS, cm MMO, mm Age,y
Mean (SD) 95% ClI P Mean (SD) 95% CI P Mean (SD)  95% CI P
Dizziness
No (n = 74) 3.4 (3.1) .004* 36.73 (7.3) 783 33.8 (14.3) .252
Yes (n = 55) 48(21)  (-2.95,-0.45) 3711 (8.2) (-3.10,2.34) 36.7 (13.8)  (-7.87,2.09)
Tinnitus
No (n = 62) 3.9(2.8) (-1.08, 0.86) 826 36.5(6.8) (-3.39,1.94) 693 34.4(14.3) (-6.10,3.80) .648
Yes (n = 67) 4.0 (2.8) 37.2 (8.5) 35.6 (14.1)
Ear fullness
No (n = 65) 3.9 (3.1) (-1.08, 0.86) .825 375(77) (-1.35,4.02) .326 34.8(147) (-5.41,4.48) .853
Yes (n = 64) 4.1 (2.4) 36.2 (7.7) 35.3 (13.7)

Independent t test was used for analysis. P < .05 was considered significant.

study, 41.1% of the participants had dizziness, 51.9%
of them had tinnitus, and 49.6% had ear fullness.
These results were found close to those from the pre-
vious study results.

Kitsoulis et al evaluated TMD patients by classify-
ing them according to disease severity and reported
that there was a correlation between TMD severity
and mouth opening, aural symptoms, bruxism, TMJ
pain, and hearing loss.?

A relationship between aural symptoms and
TMDs has been found in the literature.'> No cor-
relation was found between the intensity of tinnitus
and sleep bruxism in patients with subjective tinnitus
complaints accompanying TMDs."®* However, in a re-
cent study, both TMDs and bruxism were associat-
ed with tinnitus."* According to the present study, no
relationships with tinnitus, ear fullness, or dizziness
were found for TMD subtype or bruxism.

Several studies found a relationship between
painful TMDs and tinnitus, and it was reported that
tinnitus may be associated with chronic pain mecha-
nisms, sympathetic system relationships, and anatom-
ical causes.'®'® In contrast, there was no association
between TMJ pain and tinnitus in the present study.

In the literature, it has been reported that pos-
tural control is impaired in patients with chronic pain
caused by the musculoskeletal system. This impaired
control and central hypersensitivity have also been
associated with dizziness.'” TMDs are also one of the
central hypersensitivity syndromes.'® In the present
study, participants with dizziness were found to have
greater pain intensity. These relationships can be ex-
plained by central sensitization.

De Felicio et al detected associations of ear-
ache, tinnitus, and ear fullness with TMJ pain and
joint sounds.® However, Demirkol et al reported no
relationship between joint clicking and tinnitus.'®
Similarly, joint sounds and pain were not found to be
associated with tinnitus or ear fullness in the present
study.

It has been reported that tinnitus is more common
in female TMD patients than in male TMD patients.'®
Similarly, the results of the present study showed
that female sex was associated with the presence of
tinnitus.

Peng reported that ear fullness was seen mostly
in muscle-induced TMD patients and was least seen
in joint-induced (osteoarthritis, arthralgia) cases.®
The results of the current study showed that dizzi-
ness, tinnitus, and ear fullness were not associated
with TMD subtype.

In clinical practice, when patients present to an
otolaryngologist with a complaint of aural symp-
toms, it should be considered that they may have a
temporomandibular problem.® Treatment for TMD
symptoms with tinnitus can also address the tinni-
tus complaint.'’® In a recent review of management
of aural symptoms accompanying TMDs, it was re-
ported that aural symptoms could be improved with
TMD treatment; however, the level of evidence was
also stated to be low.?° According to these studies,
TMD symptoms should be assessed in patients who
present with aural symptoms.

It was reported in a recent study that dizziness
was more common in patients with TMDs compared
to healthy volunteers.?' It has also been reported
that, as the severity of TMD increases, the frequen-
cy of otologic and nonotologic symptoms such as
headache, neck pain, back pain, and eye pain also
increases. However, in the same study, no correla-
tion was reported between the severity of TMDs and
dizziness.?? The results of the present study also
showed that the presence of dizziness was not re-
lated to TMD subtype, but the patients with dizziness
reported more pain.

Limitations of this study include that the partici-
pants were not tested for hearing loss and the symp-
toms questionnaire was self-reported. Not reporting
the source of the pain can also be considered a lim-
itation. Strengths of the present study include that all
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patients were examined by the same physician and
classified according to the current DC/TMD Axis |
criteria.

Conclusions

Since patients do not consider that aural symptoms
are related to the jaw joint, they may not report it
during questioning. In patients presenting with a
complaint of dizziness, tinnitus, or ear fullness, TMJ
examination should also be considered. The man-
agement of patients with TMDs requires a multidisci-
plinary approach.

Highlights

= TMD subtype was not associated with dizziness,
tinnitus, or ear fullness.

= Painful conditions were associated with
dizziness.

= Dizziness occurred independent of TMD
subtype, and patients with dizziness reported
more pain.

= Ear fullness, tinnitus, and dizziness were related
to each other.

= In clinical practice, the management of patients
with TMDs requires a multidisciplinary approach.
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