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ABSTRACT

Background: The temporomandibular dysfunction (TMD) is one of the most complex disorders of the body, capable of triggering
changes in mandibular function and speech articulation. In the case of teachers, probably due to long periods of speech, since it
is known that most of them work in classrooms with too many students, end up making use of the voice incorrectly and may lead
to changes in the function of the stomatognathic system. Objective: To investigate the association between TMD and mandibular
functional limitation in teachers of an elementary school in the city of Uberlandia. Methods: The study was carried out in 49 teachers.
The data were collected through Helkimo’s Clinical Dysfunction Index (IDCCM) and Mandibular Function Impairment Questionnaire
(MFIQ). Results: It was observed that all teachers in both genders showed some degree of TMD and, consequently, the higher the TMD
degree the greater is the changing the jaw function. Conclusions: Based on the data and through studies carried out with this group of
teachers, it is concluded that as the TMD degree increases, it causes alteration of the mandibular function and can lead to a decreased
in the mandibular amplitude and to limit movement.
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INTRODUCTION
The stomatognathic system (SS) is a set of structures
formed by the temporomandibular joint (TMJ), ligaments,
nerves, vessels, muscles and teeth (1). The TMJ is one of
the elements of the SS, and this, is a functional unit organ
formed by several internal and external structures that act in
harmony to perform several functional tasks, such as chewing,
phonation, swallowing and breathing(2). These structures are
interconnected and form a system with their own characteristics,
located in the oral cavity, and are not specialized in a single
function. Therefore, changes in any of its parts lead to a global
imbalance of the system. TMJ is able to perform complex
movements associated with the action of chewing muscles,
allowing the performance of neurovegetative functions,
including speech(3,4). Temporomandibular dysfunction (TMD)
is a widely used term that involves several clinical problems
and a wide range of changes in the masticatory muscles, TMJ
and associated bone structures, which has so many problems
with complex symptoms and rarely presented separately.
Likewise, temporomandibular disorders include not only any
disharmony of the joints and muscles of the SS, but also the
presence of neck pain, limitation of mandibular movements
and joint noises(5,6).

TMD directly interfere in the muscles of the jaw and neck
as a result of inadequate posture of movement of the head and
hyoid bone. As a result, the supra-hyoid muscles and laryngeal
activity can be altered. Speech due to this disharmony is
compromised. Prolonged use of the voice is a prerequisite for
the appearance of severe laryngeal tension, pain symptoms
in TMJ and difficulty in performing mandibular movements(7).
The execution of speech involves mobile and fixed organizers
of the SS, which are controlled by the central nervous system.
To express verbally, it is necessary integrity and harmony
between orofacial structures for the production of sounds, in
addition to a linguistic need. However, if there is a bone and/or
muscle alteration, the disorder in the joint may appear(8).
Epidemiological studies suggest that the prevalence of
symptoms such as pain and circulation restriction varies
between 5 and 15%, with most cases occurring in young
adults between the ages of 20 and 40, especially in the female
gender(9). Temporomandibular dysfunction and orofacial pain
are problems that affect the majority of the population and
have clinical signs that limit movements of the mandible, which
may interfere with acoustics. However, there are few reports
about the frequency and degree of impairment of these
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movements and the TMJ involved in the muscular alterations
related to the voice(6). The voice has a very important role since
it is considered essential for communication and relationships.
Thus the voice is part of the daily life of society in different roles
played by people in social life as a result of a combination of
biological, psychological and social factors(10). The range and
precision of mandibular movements depend on the health and
integrity of orofacial structures. There may be impairments
in speech articulation and voice quality, associated with TMJ
disorders, such as reduction of mandibular motion amplitude,
vocal quality changes and laterality deviations during speech(11).
The amplitude and precision of the mandibular movements
is related to the integrity of the TMJ and the action of the
skeletal muscles. However, unfavorable conditions are
frequent because the joint supports and accommodates
several other structures. If the functional demands exceed the
structural and functional tolerance of TMJ, it result in changes
in mandibular movements and associated stomatognathic
functions. The presence of pain also leads to reduced range of
motion(1). Restriction or limitation of mandibular movements
may alter the functional balance of the mandible and may be
attributed to mechanical impairment or functional adaptation
to avoid pain, discomfort, and muscle fatigue. The coordination
of movements used in speech involves substantial adjustments
related to the control of various muscles and the possibility
of the movements involved, providing minimal, fast and
fundamental changes to the variability of articulation
production (4). Regarding neuromotor control of speech, it is
also reported that cortical and subcortical brain regions are
involved, in order to prepare and execute movements that can
be altered due to peripheral structural alterations. The nature
of the rapid movements used in speech suggests the need
for significant mechanisms of motor adjustments at minimal
intervals, directly dependent on neural control. It is possible
that the limitation of mandibular movement leads to a greater
laryngeal effort, as compensation, leading to a change in vocal
quality, justifying the appearance of hoarseness as a complaint
of subjects(4).
The teachers are in a professional category in which the
voice is considered one of the main instruments of work
and, therefore, they are predisposed to develop vocal and
SS changes(12). The symptoms of pain when talking too much,
pain at the end of the day and popping on TMJ when opening
and closing the mouth seem to be related excessive activity
of the orofacial muscles, imbalance in TMJ and disharmony
in the laryngeal structure due to prolonged use of the voice.
In the case of teachers, this is probably due to long periods of
speech, since most of them are known to operate in classrooms
with excessive numbers of students, under adverse noise
conditions, and therefore end up using the voice incorrectly(7).
Helkimo was one of the pioneers to develop an index
to assess TMD. The initial studies that led to it sought an
epidemiological investigation of the function and dysfunction

of the masticatory system in Finland. The Helkimo’s Clinical
Dysfunction Index (IDCCM), classifies the volunteers
into severity categories of the clinical signs of TMD (13).
The Mandibular Function Impairment Questionnaire (MFIQ)
has a punctuation system that characterizes it as an index,
making it possible to classify volunteers into severity categories
of TMD-related functional limitation. Its great advantage is
that it measures functional limitation of TMD, unlike other
indexes that specifically assess the severity of clinical signs and
symptoms(14). The relevance of this research was in the analysis
of temporomandibular dysfunction and functional mandibular
limitation in teachers of an elementary school in the city of
Uberlândia, in order to improve academic knowledge and raise
specific data about the subjects, since there are few studies
related to the theme. The research in question had as objective
to verify the association and to classify in degrees of gravity
the TMD and mandibular functional limitation in teachers.
METHODS
This was an exploratory and descriptive study with
a quantitative approach, in which data were collected
from 49 teachers of a public elementary school, after the
authorization of the responsible of the institution in the city
of Uberlândia. Primary school teachers, with and without pain
complaints, of both genders and without age discrimination,
who agreed to participate in the study, were included in the
study. Professionals from the field of education who did not act
in class regency and who did not sign the Free and Informed
Consent Term were excluded from the survey. The data
collection was performed with the use of the Helkimo’s Clinical
Dysfunction Index (IDCCM) and the Mandibular Function
Impairment Questionnaire (MFIQ). To evaluate the degree of
TMD of the participants, the Helkimo Index was used, which
was subdivided into five items. Initially, limitation of mandibular
range of motion was measured through the stainless steel
pachymeter sterilized with 70% alcohol according to norms
established by “Agência Nacional de Vigilância Sanitária”
(ANVISA, Brazil), measuring the buccal opening between the
central, upper and lower incisors, and the assessed teacher
was in the position of Frankfurt, i.e. the natural position of
the head aligned with the cervical spine, determined by the
balance of the head and body when the subject looks forward
in sitting position. Also in this same position, the limitation of
the TMJ function was evaluated through the auscultation with
the Littmann stethoscope, and was performed the palpation
of the joint, observing whether the presence of pain in TMJ
function or the mandibular movement existed. Afterwards
the teacher was invited to lie down on a portable stretcher
provided by the examiner, accommodated in a reserved room,
in which the sensitivity of the extra and intraoral muscles was
evaluated through the palpation technique, and at the time
of palpation of intraoral muscles, was used latex gloves. For
the analysis of the questionnaire, the answers were added
2
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and the value attributed to each of them was found the TMJ
dysfunction index, which was classified from 0 to 5, and its
classification being with no, mild, moderate, and severe
dysfunction. After that the professors were invited to answer
the Mandibular Function Impairment Questionnaire (MFIQ),
composed of 17 questions, with independent variables as
gender and age and dependent variables as complaints about
difficulty in performing speech, eating, working and / or
performing their daily activities of life, laughing, yawning
and kissing. The questionnaire has five possible answers
with values from 0 to 4 and the total punctuation is obtained
adding the values of the answers to each question, and this
questionnaire was completed by the teachers using blue
or black pens. All teachers participating in the study were
evaluated by a single researcher who rigorously followed the
chosen methodology.
The data obtained in the research were organized, tabulated
and analyzed in the Microsoft Excel 2007 and the results were
presented in the form of graphs and tables, being the same
ones confronted with the existing literature in national and
international level. This research followed the norms of the
National Health Council, in accordance with the resolution
050229/2015, and was submitted to the appreciation of the
Ethics and Research Committee of the Centro Universitário do
Triângulo with number 1.257.262.

can observe that the highest degree of TMD corresponds to
“higher” classifications of limitation.
It can be observed in the figure 1 that when the degree
of TMD increases, the limitation also increases and the lower
the degree of TMD, the lower the limitation of the teacher.
This information can be perceived when analyzing, for
example, that when the degree of TMD is determined as mild,
any teacher presented moderate limitation and most of them
did not present limitation at all. The same happens when we
analyze the degree of moderate TMD, i.e., only one teacher
presented moderate limitation.
Table 2 shows the frequencies of teachers, which were
classified with some degree of TMD impairment and limitation.
In parentheses, the expected frequencies used to verify the

RESULTS
Participated in this study, 49 teachers with 11 males
(22.45%) and 38 females (77.55%), presenting the average
age of 43 years and two months. The teachers answered
the Mandibular Functional Limitation Questionnaire (MFIQ)
and the Helkimo Index Questionnaire for TMD classification.
All teachers had some degree of TMD and no teacher was
classified as severely for Mandibular Functional Limitation
Index.
Also called cross-table with percentages in the column, the
Table 1 is used to perform analyzes that favor the comparison
between the respondents of the same column (15). In the
example, the analysis should be done by degree of TMD
(mild, moderate or severe). The description is made above
the classification of the degree of limitation of the teachers,
as none, low or moderate.
Based on the results presented in Table 1, it can observe
that 39% of the teachers presented no limitations, 43%
with low and 18% with moderate. Regarding teachers who
presented mild TMD, the majority (64%) of them presented
no limitation, i.e., the lowest degree of TMD, with consequent
lower limitation. And the majority (55%) of teachers who had
moderate TMD had no limitations and 40% presented low
limitation. When observing the teachers who presented severe
TMD, the majority (50%) of them presented low limitation
and 44% presented moderate limitation. In this case, we

Table 2 – Frequencies distribution, according to the classification obtained
in Temporomandibular Dysfunction and limitation.

Table 1 – Cross table for the total criteria in column.
Temporomandibular Dysfunction
Limitation

MI

M

N

64%

L

36%

M
Total

S

Total

55%

6%

39%

40%

50%

43%

0%

5%

44%

18%

100%

100%

100%

100%

Note: N= none; L= low; M= moderate; MI= mild; S= severe.

TMD
Limitation

N

MI

M

S

Total

N

0 (0)

7 (4)

11 (8)

1 (7)

19

L

0 (0)

4 (5)

8 (9)

9 (8)

21

M

0 (0)

0 (2)

1 (4)

8 (3)

9

S

0 (0)

0 (0)

0 (0)

0 (0)

0

Total

0

11

20

18

49

Note: TMD= Temporomandibular Dysfunction ; N= none; L= low; M= moderate;
S= severe; MI= mild.

Figure 1 - Distribution of the frequency observed regarding the degree of
Temporomandibular Dysfunction due the mandibular functional limitation.
Note: TMD= Temporomandibular Dysfunction; N= none; L= low; M= moderate;
MI= mild; S= severe.
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relationship between the variables. When the total results
were analyzed, for the group of teachers who presented mild
TMD degree, the majority (7 teachers) presented no limitation.
It was observed that the moderate TMD degree was more
frequent and when analyzing only this group, the majority
(11 teachers) presented the degree of limitation classified as
none. Regarding the degree of TMD classified as severe, it was
observed that the limitations described as low (9 teachers) and
moderate (8 teachers) presented higher frequency. In order
to verify the existence or non-existence of a statistically
significant correlation between the classification of teachers
in the mandibular functional limitation and regarding TMD,
the chi-square test was applied. This non-parametric test
was used because it was two qualitative and independent
variables, as determined for the use of the test described in
the study(16). The calculated chi-square is obtained through
 ( o − e )2 
2
 , with “o” being the observed frequency and
χcalc.
=
∑


e


constantly undergoing. The teacher is included in a category
in which the voice is considered one of the main instruments
of work, that leads to a predisposition to develop vocal and
TMD alterations(12,18,20).
It was verified that the lower the mouth opening, or the
lowering of the mandible, the weaker the intensity of the voice.
The results presented in this study showed that subjects with
severe symptomatology showed a tendency to present a lower
mouth opening during phonation due to the presence of pain
in the masticatory muscles, preventing subjects from opening
their mouths well, leading to an increase of voice resonance(6).
Patients with TMD showed more restricted movements in
mandibular activity, when compared with asymptomatic
subjects(21). In a study conducted in patients with severe
dysfunction, there is an impact of pain in their lives, referring to
the relationship of pain and reduction of mandibular amplitude
with the degree of TMD. A statement that corroborates
with our results, because the higher the degree of TMD
presented by the teachers in our research, the higher was
the degree of mandibular functional limitation, proving that
TMD and limitation may be associated (6). Another established
relationship, which may justify the probable relationship
between the degree of dysfunction symptomatology and
vocal production, is related to the presence of TMD and body
alteration. The TMJ is directly related to the cervical and
scapular region. Observing that individuals with symptoms of
TMD present exaggerated muscular tension, and such behavior
may influence cervical muscle tension, and consequently,
will cause alterations in the voice of these individuals (6). In
a study that evaluated TMD in elementary school teachers,
50.8% of them had TMD; however, only 3.5% of the teachers
participating in the study had a MFlQ with a moderate
degree of functional impairment. In this study, there was no
verification of the association between the degrees of TMD
and functional mandibular limitation(5). Regarding the MIFQ,
it can be said that this instrument is gaining more recognition
in the scientific environment, since it is considered one of the
most appropriate instruments to be used. In a very interesting
study, the authors proposed that the greater advantage of
MIFQ is the measure of functional limitation related to TMD,
unlike other indices that specifically assess the severity of
clinical signs and symptoms(14). Although a comparison of the
validity of MFIQ in the study(22) of Campos et al. (2012) is hard,
because only the study(23) of Ohrbach et al. (2008) provided
information on the validity of this instrument.



“e” the expected frequency for each classification. The value
2
19.22,
obtained through the expression was given by χcalc. =
2

2

indicating that there is a significant association ( χcalc. > χ tab.)
2

9.488.
between the variables TMD and limitation, because χ tab. =
The level of significance was set at 0.05 in a bilateral test and
4 degrees of liberty. This indicates that, as the values of one of
the variables increases, the values of the other variables also
increase and consequently as the values of one of the variables
decreases, the values of the other variables also decrease.

DISCUSSION
This study verified the association of TMD and mandibular
functional limitation in teachers of an elementar school in
Uberlândia, using the validated Helkimo Index and Mandibular
Functional Limitation Questionnaire (MFIQ). The diagnosis of
the presence of signs and symptoms of TMD and associated
factors, whether predisposing or disturbing, can be performed
through instruments that use questionnaires and/or physical
exams(17). Recent studies evaluating TMD in teachers showed
a higher prevalence in females. But in this study the same
assertion cannot be made, since the sample composed of
49 teachers presents a higher proportion of females than
males, however, all the teachers who participated in our
research presented some degree of TMD (7,18). In some
studies, the simplified anamnestic questionnaire, Fonseca’s
Anamnestic Index was used, which was elaborated according
to the Helkimo anamnestic Index. Due to the simplicity of
this index, it favors its use in population epidemiological
studies. However, it has not yet been completely validated
and also does not offer a diagnostic classification of TMD(5,13,19).
Although there are few studies that identify the degree of
TMD in elementary school teachers, some authors describe a
positive relationship between TMD and voice changes in higher
education professors, due to the aspect that teachers are

CONCLUSION
Based on the data and through studies carried out with
this group of teachers, it is concluded that as the TMD degree
increases, it causes alteration of the mandibular function and
can lead to a decreased in the mandibular amplitude and to
limit movement.
4
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