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Abstract: The aim of this study was to evaluate the frequency of co-existence of self-reported
mandibular functional impairment and cervical pain in the same individuals. Participants answered a
validated Mandibular Functional Impairment Questionnaire (MFIQ) and also indicated in a schematic
map the region of cervical pain when it was reported. The frequency of cervical pain in participants
with or without mandibular functional was compared with Chi-squared test. The final evaluated
population consisted of 80 participants, 28 men (35%) and 52 women (65%), with ages ranging
between 18 and 55 years (median = 20). It was found that 43.75% (n = 35) reported cervical pain,
15% of participants reported some degree of mandibular impairment, and 11.25% presented the
comorbidity. In conclusion, participants with mandibular impairment presented significantly more
frequent cervical pain than participants without mandibular impairment.

Keywords: dental students; diagnostic criteria for temporomandibular joint disorder; headaches;
perceived stress scale; temporomandibular joint disorders

1. Introduction

The heterogeneous group of conditions that affect the temporomandibular joints,
masticatory muscles, or associated structures are called temporomandibular disorders
(TMDs) [1,2]. Most cases of TMDs are characterized by mild level and self-limiting dis-
orders that do not need any treatment. However, TMDs are the second highest cause of
musculoskeletal body pain and the second highest cause of orofacial pain [3].

Besides the pain, TMDs can cause reduction in mandibular function, reduction in bite
force, limitations in mouth opening, and some clicks or crackles in the temporomandibular
joint (TMJ) [4]. Neck pain can also be associated with some painful cases [5], but although
it is already known that manual therapy at upper cervical spine may lead to a decrease in
orofacial pain after 5 weeks of treatment [6,7], the association between TDMs and cervical
pain still lacks consistent scientific evidence.

Interaction between the cervical region and anatomical structures associated with
TMDs occurs through the proximity of anatomical structures and through the neurological
pathway. The various orofacial components involved in TMDs are linked to the cervical
region through the TMJ muscles and ligament connections [8]. In addition, the cervical
region and TMJ are both innervated by the trigeminal nerve, and the nociceptive stimulation
from both converge to the same place in the central nervous system, enabling cervical pain
to modulate TMD-related pain and vice versa [9].

Assessment methods have been developed in order to assess the impact of TMDs
on quality of life, as well as to allow standardization in research and the identification
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of patients in need of treatment in clinical and epidemiological studies. The Mandibu-
lar Function Impairment Questionnaire (MFIQ) is one of the most used instruments for
these evaluations. This questionnaire allows, from reliable scores, for the classification
of individuals in relation to the severity of the functional limitations in patients with
TDMs [10,11].

Therefore, the aim of this study was to evaluate the frequency of existence of self-
reported mandibular functional impairment and the presence of cervical pain in the same
individuals, which were undergraduate dentistry students. The null hypothesis was that
there would be no association between the evaluated factors.

2. Materials and Methods

This study was approved and conducted in accordance with the Institutional Ethics
Committee (protocol # 2.191.788).

2.1. Participants Selection

One hundred undergraduate dental students (the total number of students from the
same school/course is around 370) volunteered to answer the questionnaire, and signed
an informed consent form. Exclusion criteria were age (under 18 years old), presence of
neuro-psychomotor involvement, history of facial or cranium cervical trauma, presence
of facial and/or cranium cervical deformities, previous diagnosis of cervical disc hernia,
and/or individuals undergoing orthodontic treatment.

2.2. Questionnaire Application

The validated and translated Portuguese version [10] of the Mandibular Functional
Impairment Questionnaire (MFIQ) was applied. This measuring instrument consists of
17 questions arranged in two dimensions (D1: Functional Capacity; D2: Feeding). The
average of the points assigned to each question allows of the classification of individuals
according to the TMD severity. The limitation degree was rated from 0 to 4 (0, for no
limitation, to 4, when the volunteer reported extreme limitation or impossibility of moving
without assistance) [10].

The degree of mandibular impairment was calculated by the equation based on the C-
index: C = S/(n × 4), where n is the number of items answered and S is the sum of limitation
degree attributed to each of the questionnaire items. Table 1 shows the classification of
mandibular impairment according to the C-index. The severity of mandibular functional
impairment was classified as low (0 and 1), moderate (2 and 3), or severe (4 and 5) (Table 1).

Table 1. Level of functional jaw impairment.

Range of Variation of the C-Index Rules Degree of Functional Impairment

C ≤ 0.3 All answers with limitation degree < 2 0

C ≤ 0.3 At least one answer with limitation
degree ≥ 2 1

0.3 < C ≤ 0.6 All answers with limitation degree > 2
and < 3 2

0.3 < C ≤ 0.6 At least one answer with limitation
degree ≥ 3 3

C > 0.6 All answers with limitation degree > 3
and < 4 4

C > 0.6 All answers with limitation degree = 4 5

Figure 1 (adapted from Dwyer et al. 1990 [12]) illustrates the scheme in which the volunteers
pointed out one or more regions in which they felt pain during the previous 2 weeks.
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Figure 1. Illustration in which the volunteers pointed to the region of their pain (adapted from Dwyer
et al. 1990 [12]).

A descriptive analysis was performed considering the data collected, and the frequency
of cervical pain in participants with or without mandibular functional was compared with
Chi-squared test.

3. Results

Of the 100 volunteers who answered the questionnaire, 4 had history of facial trauma,
one had a diagnosis of cervical hernia, 14 were undergoing orthodontic treatment, and one
was under 18 years old. These participants were excluded, and the final sample consisted
of 80 participants, 28 men (35%) and 52 women (65%), with ages ranging between 18 and
55 years (median = 20).

Considering the population of the study, 43.75% (n = 35) reported cervical pain,
reporting one or more sites of pain: C2-3 (3 records); C3-4 (2 records); C4-5 (12 records);
C5-6 (24 records); C6-7 (10 records). Additionally, 15% of participants (n = 12, 10 women
and 2 men) reported mandibular impairment (degree 1, n = 8; degree 2, n = 4). Comor-
bidity was presented by 11.25% (n = 9) of the participants (degree 1, n = 6; degree 2,
n = 3), with 1 reporting pain in C2-3; 2 reporting pain in C3-4; 3 reporting pain in C4-5;
7 reporting pain in C5-6; and 4 reporting pain in C6-7. The cervical region with the
most records of self-reported pain was C5-6 (corresponding to trapezius muscle), for
the total population (n = 24, 30%) and for the population with self-reported mandibular
impairment (n = 7, 58.33%).

Data (Figure 2) showed that participants with mandibular impairment (n = 12) pre-
sented significantly more cervical pain (n = 9, 70%) than participants without mandibular
impairment (n = 68, 3 with cervical pain—4.41%) (p-value < 0.001).
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Figure 2. Graphs showing the data distribution according to the presence of mandibular impairment.

4. Discussion

This study evaluated the association of mandibular functional impairment and cer-
vical pain in dentistry students. Notably, 15% of the volunteers reported some degree
of mandibular impairment, and 43.75% reported cervical pain, with the latter condition
representing quite a relevant health issue for dental students [13]. However, although
dentists with long records of service show different levels of pain and discomfort in their
necks, there is no evidence regarding whether younger dentists report neck pain before the
onset of an abnormal condition in this region, including forward head posture [14].

According to the results, 11.25% participants reported both conditions (mandibular
impairment and cervical pain); a high comorbidity of TMDs and cervical pain has also been
reported in the literature [15,16]. Comorbidity occurs due to anatomical proximity and due
to the fact that nociceptive stimuli in both areas go to the same trigeminal nerve nucleus,
mainly in the C3 and C4 region [9]. Besides that, Visscher et al. (2018) [17] stated that this
comorbidity is partly explained by genes that influence both traits. The possibility of neural
convergence influence in mandibular limitation of TMDs and cervical pain is evidenced by
the fact that patients with TMDs do not present differences in posture in relation to patients
without TMDs [18]. However, upper cervical mobilizations and neck motor control and
stabilization exercises do not affect mandibular function [7]. On the other hand, lower
resistance of the neck extensor muscles, superior and global hypomobility of the neck, and
a worse level of self-reported cervical disability were observed in patients with TMDs [18].

Another possibility of the relationship between the coexistence of cervical pain and
mandibular impairment is that patients with other sites of body pain were 3.6 times more
likely to also present temporomandibular pain, and the more pain sites in other parts that
are affected, the greater the chance of also finding a painful TMD [19]. Peripheral and
central sensitization may explain this association [20], because the central sensitization is
resultant of neuroplastic changes in the central nervous system, resulting in a reduction in
pain threshold, irrespective of the location of pain in the body. Nociceptive stimuli are also
facilitated by amplification of receptive fields [21,22]. It is known that the management of
symptomatic TMDs improves cervical dysfunctions [23] and that the neck pain treatment
improves the conditions of the patients with chronic TMJ, as they influence each other [24].

Patients with TMDs have a tendency toward kyphosis (hypolordotic cervical malalign-
ment) regardless of neck pain; however, TMD-related variables are not correlated with
cervical alignment [15]. In the present study, there was no difference regarding cervical
pain and/or mandibular limitation between graduation periods. Since students have more
hours of clinical activity after the fourth period/semester, in this observational epidemio-
logical study, dental students’ clinical activity posture did not increase the incidence of neck
pain or TMDs. Long-term postural changes in the head and neck region may be associated
with musculoskeletal disorders [25–27], but it seems not to include mandibular limitation
and TMDs.
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The prevalence of individuals with mandibular functional limitation in the present
study (15%) is similar to some previous studies, which presented a prevalence of 16.2% [19]
or rates varying from 7.3% to 30.4% [28]. Additionally, the high incidence of mandibu-
lar limitation found in women (10 of 12 volunteers with mandibular limitation) is also
confirmed in the literature [29]. Temporomandibular disorders affect about 3 times more
women than men [1]. In addition, women report more pain, with more intensity and longer
duration than men [30]. A possible explanation for this is the variation in estrogen levels
that occurs in women, especially in the reproductive stage, which causes a decrease in the
pain threshold [31,32].

The relevance of the present study is based in the fact that the presence of comorbidities
associated with TMDs can increase the pain, disabilities, and chronification risk [33].
Although this present study illustrates that those who have mandibular limitation probably
have cervical pain, mainly in the trapezius muscle [34], it is also noted that the opposite
was less frequent.

Sleep quality, global psychological and somatic symptoms, stress, behavior, and environ-
ment [35–37] may also play an important role in factors evaluated, potentially causing both
of the conditions (mandibular impairment and cervical pain), which were not investigated
in the present study. As per limitations, this is a study with observational and transversal
characteristic, with a very specific population. Thus, it is not possible to infer a causal rela-
tionship or apply the results to general population. Additionally, stress and other emotional
and psychosocial aspects were not considered—these factors can also influence the painful
experience related to TMDs, as a clinical evaluation, for diagnosis of TMDs.

5. Conclusions

Within the limitations of the present study, it was concluded that the presence of
cervical pain was more frequent in participants with self-report of mandibular functional
impairment compared to participants without mandibular functional impairment.
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