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ABSTRACT
Background: Temporomandibular disorder (TMD) is a set of disorders involving the masticatory muscles, the temporomandibular joint 
(TMJ) and/or the associated structures. Objectives: To evaluate the occurrence of cervical and scapular instability in subjects with TMD. 
Methods: A total of 22 patients participated in the study, being 11 of them with TMD, selected using the RDC/TMD criteria, and 11 in the 
control group. The stabilization capacity of the neck muscles was evaluated through StabilizerTM and the muscles of the shoulder girdle 
through specific tests. Cervical mobility data from both groups were provided using the accelerometer while for cervical disability was 
used the Neck Disability Index (NDI) questionnaire. Results: Cervical instability was higher in the TMD group (20.36 ± 3.2) than in the 
control group (28.54 ± 0.8), revealing significant difference (p= 0.03). The highest percentages of scapular stabilization tests were found 
in subjects with TMD, (n= 9; 81.81%) when compared with control subjects (n= 5; 45.45%). The NDI results showed that the TMD group 
presented mild cervical incapacity (11.18 ± 2) and the control presented no disability (2.27 ± 0.4; p= 0.001). Conclusion: Cervical disability, 
and cervical and scapular instability were more frequent in subjects with TMD. 
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INTRODUCTION

The temporomandibular disorder (TMD) is a set 
of disorders involving the masticatory muscles, the 
temporomandibular joint (TMJ) and/or the associated 
structures(1,2). Symptoms of this disease include decreased 
range of motion of the jaw, pain in masticatory and TMJ 
muscles, generalized myofascial pain, and deviation of the 
mandible during mouth opening(3,4).

Anatomical proximity, neuronal interconnections, and 
trigeminal convergence inputs in cervical areas suggest an 
association between the TMD and the cervical disorders(5). 
The clinical interconnection between masticatory and 
cervical structures may justify the fact that subjects with 
masticatory myofascial pain have greater cervical incapacity, 
which may lead to increased regional muscle sensitivity(5).

Jull et al. (2008)(6) showed that the reduction of activation 
of the deep cervical muscles, the increased superficial activity 
of the sternocleidomastoid and anterior scalene muscles, 
the changes in early activation of deep stabilizing muscles, 
the reduced ability to relax the cervical muscles, and the 

prolonged muscle activity after voluntary contraction, can 
compromise the control of the cervical spine, leading and, 
consequently, leads to pain and dysfunction.

It is known that cervical pain and anterior head posture 
have a deleterious effect on static and dynamic postural 
control(7) and that the presence of trigger points may 
alter the electromyographic activity of cervical muscles(8). 
Besides, it has been found that patients with TMD tend 
to have an increased electromyographic activity of the 
superficial cervical muscles compared to the control group. 
This increase is justified by a possible association between 
cervical spine disorders in patients with TMD(9).

There are few studies that show the relationship 
between TMD and scapular disorders. Vierola et al. (2012) 
confirmed the relationship between chest pain, tension to 
muscle palpation of neck and shoulder, and headache with 
clinical signs of TMD in children(10). A systematic review 
of Chaves et al. (2014) showed that there is scapular and 
cervical misalignment in individuals with TMD(11).
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Due to the lack of studies on this topic, this study aimed 
to verify the occurrence of cervical and scapular instability 
in subjects with temporomandibular dysfunction.

METHODS
This was a cross-sectional, descriptive and observational 

study. The sample was constituted by convenience with 
22 subjects distributed in 02 groups. Group 1 with patients 
with a diagnosis of muscular TMD and group 2 called 
control. Subjects in the age group of 18 to 45 years, with 
chronic pain (painful sensation with at least 3 months of 
persistence) consequent to the existence of myofascial pain 
with or without limited mouth opening, were included in the 
study. Patients with a history of face trauma, rheumatic and 
orthopedic pathologies, surgical procedures performed in the 
craniocervical region and neurological diseases, as well as using 
medications and/or orthodontic appliance at the time of data 
collection were excluded.

It is noteworthy that for the diagnosis of TMD was used 
the revised version of Research Diagnostic Criteria - RDC(12-14). 
The volunteers were assessed at the Laboratory of 
Kinesiotherapy and Manual Therapeutic Resources (LACIRTEM) 
in the Department of Physiotherapy of the Universidade 
Federal de Pernambuco. Before the data collection, the 
volunteers were clarified about the purpose of the research 
and signed the Informed Consent Form. The study complied 
with Resolution 466/12 of the National Health Council, which 
deals with the Code of Ethics for research on human beings 
and was approved by the Human Research Ethics Committee 
of the UFPE with protocol number 2.005.880. This study was 
approved by the Ethics Committee of Universidade Federal do 
Pernambuco with protocol number: 2.005.880.

The Cervical Instability Assessment was performed by a 
StabilizerTM (pressure biofeedback unit, Chattanooga Group). 
This device was folded in three and placed on the cervical 
spine and inflated up to 20mmHg (Figure 1). The patient was 
instructed to perform a slight nod and increase cuff pressure 
to 22mmHg, maintaining constant pressure. If the patient 
was able to maintain the position with minimal superficial 

muscular activity, he/she would relax and repeat the flexion, 
increasing the pressure to 24mmHg. This activation was 
gradually repeated up to 30mmHg (total increase of 10mmHg). 
The final pressure was one that the patient was able to keep 
stable. Muscle fatigue resistance (tonic or maintenance 
capacity) of the deep neck flexors was measured by the 
number of contractions maintained for 10 seconds (up to a 
maximum of 10) at the final pressure.

Jull et al.(15) reported that controlled execution of high 
cervical flexion increases the pressure in the StabilizerTM up to 
30 mmHg and that the test-retest reliability of the craniocervial 
flexion test (conducted in 50 asymptomatic individuals 
and within one week between the tests) was an intraclass 
correlation coefficient (ICC) of 0.81 for the activation score 
and 0.93 for performance indicator.

Scapular instability was assessed through the contraction 
maintained by the scapular stabilizers: upper trapezius, 
lower trapezius and serratus anterior. The upper trapezius 
was tested by raising the shoulder for 5 seconds and the 
evaluator felt the contraction of this muscle(16). As well as 
the inferior trapezius, testing the patient’s ability to keep the 
scapula abducted and depressed for 10 seconds while the 
evaluator felt muscle contraction. The anterior serratus was 
evaluated in the positions of semi-recumbent support and 
support on the ground, observing the scapular retraction and 
elevation of the medial region, indicating muscular inability. 
The presence of scapular instability was also tested through a 
basic stabilization of the cervical musculature with progressive 
loading of the upper limbs. The subject in ventral decubitus 
and with the forehead on the table performed a lateral 
rotation of the shoulder and scapular adduction, keeping the 
arms alongside the body. After that, with the arms in 90/90, 
performed horizontal abduction and scapular adduction. Then, 
the shoulder was elevated in full range of motion, progressing 
to lateral rotation with shoulders in 90° and elbows extended, 
horizontal abduction and scapular adduction(17).

The evaluation of the amplitudes of cervical movements 
was performed with an inertial sensor, without triaxial wire and 
with 40x45x20mm of dimension, Wiva (Wiva Science Walk). 
The sensor was positioned in the center of the participant’s 
forehead, who was in the sitting position with hips and knees 
at 90º and feet resting on the ground. Rotation, inclination, 
flexion and extension of the head were required while 
the evaluator stabilized the patient’s shoulders (Figure 2). 
The patient was instructed to do 3 repetitions of each range of 
motion, considering for analysis the arithmetic mean obtained. 
The references of normal ADM considered in this study were 
in agreement with Magee (2010)(18).

To evaluate the cervical function was used the Neck 
Disability Index (NDI) questionnaire. Its original version was 
developed by Vernon and Mior(19) been adapted and validated 
into the Portuguese language by Cook et al.(20). The score 
consists of the sum of the points, from 0 to 5, of each of the 
10 questions, totaling a maximum of 50 points. The patient is Figure 1. Evaluation with StabilizerTM.
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considered with no disability when the result varies from 0 to 4; 
with mild disability when the variation is from 5 to 14; with 
moderate disability when the variation is from 15 to 24; with 
severe disability when the variation is from 25 to 34; and with 
complete disability when the variation is from 35 to 50.

Statistical Analysis
Statistical analysis was performed using BioEstat 5.0. 

Variables were tested for data normality using the Shapiro Wilk 
test and no impediment to the use of parametric tests was 
found for any of the parameters evaluated. The values were 
presented in percentage, mean (X) and standard deviation 
(SD). The intergroup analysis of the variables was performed 
through unpaired t-test. The Pearson Correlation Coefficient 
was used to evaluate the interaction between instability 
and range of motion of the cervical spine. The reference 
values considered were: (r) 1 and – 1 with r>0.8 to excellent 
correlation level; between 0.6 and 0.8 to moderate correlation; 
from 0.3 to 0.5 to weak correlation; and r<0.3 to inexistent 
correlation. Negative values reproduce inversely proportional 

correlation, while positive values reproduce directly 
proportional correlation (21). The level of significance for all 
tests was 5%.

RESULTS
The sample consisted of 22 subjects, 11 in each group. 

The majority of the participants were women: 72.72% (n= 8) 
in the TMD group and 54.54% (n= 6) in the control group. 
There were no differences between groups regarding age 
(TMD 25±1.8 and control 23.6±1.4; p=0.471) and body mass 
index (TMD 23.01±3.29 and control 23.16±3.50; p=0.921). 
Table 1 shows the values related to the presence of cervical 
and scapular instability of the sample, in which the TMD group 
and the control group showed, respectively, mean of 20.36±3.2 
and 28.54±0.8 to cervical instability. And 9 of the 11 subjects 
in the TMD group (81.81%) presented scapular instability.

The mean results of the NDI were 11.18±2 for the TMD 
group and 2.27±0.4 for the control group (p= 0.001). The range 
of motion showed lower ranges in the TMD group for extension 
(p=0.02). Whereas there was no significant difference for the 
other movements (table 2).

When analyzing the correlation between cervical instability 
and cervical range of motion, a weak positive correlation was 
found only for cervical rotation in the muscle TMD group 
(Figure 3). There was no correlation for the other range of 
motion.

DISCUSSION
The main findings of this study show that subjects with 

TMD had cervical and scapular instability. In addition, patients 
with TMD demonstrated greater cervical spine disability 

Figure 2. Evaluation of cervical mobility.

Table 1. Cervical Instability and Scapular Instability between groups.

TMD 
(n=11)

CONTROL
(n=11)

p-Value
CI (95%) diff. between mean

Cervical 
Instability

20.36±3.2 28.54±0.8 0.030*
CI (-15.65 to -0.71) -8.18

Scapular 
Instability

9 (81.81%) 5 (45.45%)

Note: CI: Confidence Interval; Unpaired t-test for independent samples; p< 0.05.

Table 2. Range of motion of the cervical spine (angle) between groups.

TMD (n=11) CONTROL (n=11) p-Value

Flexion 60.30±7.8 60.52±2.95 0.96

Extension 48.90±2.9 63.83±4.07 0.02*

Inclination R 39.77±2.96 40.47±2.55 0.86

Inclination L 41.25±3.11 43.63±1.84 0.43

Rotation R 65.11±3.0 64.11±2.98 0.46

Rotation L 65.83±3.79 64.83±4.47 0.44
Note: R= Right side; L= Left side; Unpaired t-test; *p<0.05.
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and presence of weak positive correlation between cervical 
instability and cervical rotation.

The flexor and extensor muscles of the neck must stabilize 
the head and neck to maintain posture and resist dysfunction. 
It should be considered that the level of optimal muscle 
activation depends on factors such as the level of individual 
ability(22). The neck muscles are considered complex structures 
with multiple tasks to maintain proper functioning of the 
cervical spine(23). The cervical stabilization analysis investigated 
in the present study was carried out to investigate changes in 
the behavior of these muscles in the presence of TMD.

The presence of cervical instability observed in this 
study for patients with TMD corroborates the findings of 
Armijo-Olivo et al. (2012), which showed a strong relation 
between neck disability and TMD (r= 0.82). The subjects with 
greater disability in TMJ were more predisposed to have a 
greater disability of the cervical and vice versa(24).

Cervical instability in patients with TMD was also evidenced 
by Wiesinger et al. (2009)(25), which indicated frequent 
comorbidity between these two conditions. These authors 
argue that cervical instability and TMD may be associated 
with risk factors or may influence one another. In addition, 
they showed that the prevalence of fatigue or stiffness, 
pain, decreased mouth opening and headaches, as well 
as the general prevalence of TMD and aggravation of its 
symptoms, increased in a dose-response pattern regarding 
frequency/severity of cervical pain (neck, shoulder or chest 
pain)(25).

The scapular instability of patients with TMD has been 
sparsely studied. In the present study, this outcome was 
manifested in 9 of 11 subjects in TMD group (81.81%). 
The literature review conducted did not find the existence of 
studies that related to scapular instability with TMD. However, 
the postural relationship of the shoulder girdle in patients with 
TMD has been reported in the literature. Ferão et al. (2008)(26) 
evaluated the posture of subjects with TMD, noting postural 
changes of shoulders and head. In a systematic review, 
Chaves et al. (2014) demonstrated that of the seven studies 
that verified postural changes in the shoulders in patients 

with TMD, four of them observed changes in this segment: 
asymmetric shoulders and abducted scapulae, protrusion 
and elevation of the shoulders(11), i.e., changes in the shoulder 
girdle were closely related to the presence of TMD.

Amantéa et al. (2004), in a literature review, showed 
that subjects with TMD tended to have uneven shoulders(23). 
According to Farias et al. (2001), the head tends to be tilted 
to the side of the affected TMJ as the shoulder tends to be 
protruding or elevated on the same side of the affected 
TMJ(27). Although there are no reports of studies on the 
presence of scapular instability in individuals with TMD, it 
is believed that biomechanical mechanisms integrate the 
craniocervical-scapular segment so that there are influences 
from one segment over the other.

The cervical disability observed in patients with TMD 
was similar to the findings of Costa et al.(5), in which the 
symptomatic group presented mild cervical instability 
while the control group had no disability, with a statistically 
significant difference between the groups. As well as the study 
of Silveira et al.(28), which demonstrated that TMJ dysfunction 
and neck disability were significantly higher in subjects with 
TMD showing that there is an association between TMD and 
cervical incapacity.

Armijo-Olivo et al. (2010) were precursors in emphasizing 
the existence of the relationship between TMD and neck 
disability, showing that disability is a complex concept, since 
it involves more than counting only the signs and symptoms 
of each subject(29). In the present study, the reports collected 
in the NDI represent the impact of the disease on the patient’s 
daily functions and more accurately reflect how much their 
complaints affect the abilities to perform their daily activities.

As a contribution, this study draws attention to the 
importance of observing the implications of cervical and 
scapular instability in the performance of daily activities of 
subjects with TMD. The existence of scapular instability in 
patients with TMD points to the paradigm change in the 
current therapeutic approach, since in practice, assessments 
and exercise orientations are usually not performed to the 
improvement of the shoulder girdle stabilization of these 
subjects.

CONCLUSIONS
There was the presence of cervical and scapular instability 

in subjects with TMD in the studied sample. Therefore, the 
evaluation of these outcomes is considered important in the 
physical evaluation intervening in the treatment of patients 
who present this dysfunction together with cervical and 
scapular incapacity, and it should focus on both areas, since 
the improvement of one could have influence on the other.
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