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ABSTRACT
BACKGROUND AND OBJECTIVES: Parkinson’s disease
leads to mandibular movements that affect the masticatory cycle
and induce orofacial pain, one of the main clinical alterations
found in temporomandibular dysfunction. Thus, the present
study aimed to analyze the possible factors associated with temporomandibular dysfunction and to verify the frequency of the
dysfunction in this population.
METHODS: This was a cross-sectional study in which the
participants were evaluated using the Diagnostic Criteria for
Temporomandibular Dysfunction research, used to classify the
temporomandibular dysfunction and to obtain by physical examination and self-report the variables studied.
RESULTS: A total of 139 people with Parkinson’s disease were
evaluated. Of these, 77 met the eligibility criteria, with 70% of
the sample being male, with an average age of 62±9 years; Parkinson’s disease diagnosis time of 6±4 years and with 71% of the
sample in the moderate stage of Parkinson’s disease. No significant associations were found between age, gender, time and stage
of the disease with temporomandibular dysfunction. Of the variables analyzed, the significant results showed that the presence of
pain (OR=10.92, 95% CI=2.25-59.93, p<0.001) has a greater
chance of developing temporomandibular dysfunction, crepitation (Kappa=0.34, p<0.004) reflects moderate accuracy in the
classification of temporomandibular joint disorder and the click
(negative predictive value=77%, p<0.032) increases the probability of having temporomandibular dysfunction.
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CONCLUSION: Therefore, in this study, the frequency of the
temporomandibular dysfunction was 30%, and it was observed
that the factors associated with the dysfunction in people with
Parkinson’s disease were: pain, click, and crackle.
Keywords: Facial pain, Noise, Parkinson’s disease, Referred pain,
Temporomandibular joint disorders.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A doença de Parkinson leva
a movimentos mandibulares que afetam o ciclo mastigatório e
induzem a dor orofacial, uma das principais alterações clínicas
encontradas na disfunção temporomandibular. Sendo assim, o
presente estudo objetivou analisar os possíveis fatores associados
à disfunção temporomandibular e verificar a frequência da disfunção nessa população.
MÉTODOS: Trata-se de um estudo de corte transversal, no
qual os participantes foram avaliados com o Critério de Diagnóstico para pesquisa em disfunção temporomandibular,
utilizado para classificar a disfunção temporomandibular e
obter, através do exame físico e autorrelato, as variáveis estudadas.
RESULTADOS: Foram avaliadas 139 pessoas com doença de
Parkinson. Dessas, 77 encontraram-se dentro dos critérios de
elegibilidade, sendo que 70% da amostra era do sexo masculino, com média de idade de 62±9 anos, tempo de diagnóstico
da doença de Parkinson de 6±4 anos e com 71% da amostra
no estágio moderado. Não foram encontradas associações significativas entre a idade, sexo, tempo e estágio da doença com
a disfunção temporomandibular. Das variáveis analisadas,
os resultados significativos mostraram que a presença de dor
(OR=10,92; IC95%=2,25-59,93; p<0,001) representa uma
maior chance de desenvolver a disfunção temporomandibular, a crepitação (Kappa=0,34; p<0,004) reflete uma precisão
moderada na classificação do transtorno da articulação temporomandibular e o estalido (valor preditivo negativo=77%;
p<0,032) aumenta a probabilidade de ter a disfunção temporomandibular.
CONCLUSÃO: Neste estudo, a frequência de disfunção temporomandibular foi de 30% e verificou-se que os fatores associados à disfunção em pessoas com doença de Parkinson foram dor,
estalido e crepitação.
Descritores: Doença de Parkinson, Dor facial, Dor referida,
Ruídos, Transtornos da articulação temporomandibular.
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INTRODUCTION
Population aging brought a new epidemiological profile, with
the increase in chronic and degenerative diseases. Among them is
the Parkinson’s disease (PD), which is a clinical syndrome of the
central nervous system (CNS), typically associated with the loss
of dopaminergic neurons of the compact part of the substancia
nigra of the midbrain. Such loss results in the following motor
symptoms: tremor, bradykinesia, muscle rigidity and postural
instability1.
It is considered the second most common disease among individuals over 60 years of age, with 36 thousand new cases per
year emerging in Brazil2,3. It affects both genders, but more often
in men and it is present in all countries, ethnic groups and socio-economic classes4,5.
PD is classified per stages, according to the Hoehn and Yahr
scale6, indicating the general state of the patient and classifying
into mild stage (I), with unilateral manifestations (tremor, rigidity, and bradykinesia) and ability to live independently. Moderate
stage (II and III), in which the signs of the disease are bilateral,
coupled with possible speech abnormalities, bent posture, and
abnormal gait, added to balance disorders. However, patients are
still able to live independently. Stages IV and V correspond to
more the severe forms of the disease, in which patients need a lot
of help or are bedridden/in wheelchairs7.
These symptoms can lead to several orofacial manifestations,
such as the absence of facial expression, with a characteristic
“mask” face; reduced blink rate; tremors on the forehead, eyelids,
lips and tongue muscles. PD produces mandibular movements
that impact the masticatory cycle; an important action on the
fragmentation of food into smaller particles, preparing them
for swallowing and digestion. The disease also induces orofacial
pain8, which is one of the main clinical changes found in temporomandibular dysfunction (TMD).
TMD is defined as a set of joint and muscle disorders caused by
injuries in the morphology or functionality of the temporomandibular system, with a multifactorial and dynamic etiology9. Its
main clinical changes are headaches, neck pain, pain in the temporomandibular joint (TMJ), mouth opening limitation, muscle
fatigue, mouth opening deviation and joint noises10.
Being a multifactorial disease characterized by a set of signs and
symptoms, there are different instruments for its assessment, organized as questionnaires11, anamnestic12 and clinical indexes13,
and diagnostic criteria14. Each of these instruments has advantages, disadvantages, and limitations, as well as distinct applicability for clinical and research use.
Based on these considerations, the objective of this study was
to analyze the possible factors associated with TMD in PD and
check the frequency of TMD in this population in order to establish therapeutic strategies.
METHODS
This is a cross-sectional study, conducted from November 2016
to July 2017, in people with PD recruited at the Neurology Outpatient Clinic of the Hospital das Clínicas (HC), in partnership
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with the Pro-Parkinson Extension Program of the Federal University of Pernambuco (UFPE).
To set the sample size, calculations were based on the concepts
and formulas available in the literature, using the parameters of
95% confidence interval; 5% accuracy; 5% alpha and 20% beta.
The expected proportion of TMD in PD was 20.33%15. The
considered population size was 300 people registered in the
Neurology Outpatient Clinic of the HC. As a result, it was determined a sample of 137 people.
The inclusion criteria were: 1) clinical diagnosis of idiopathic PD
in stages from 1 to 3 of the Hoehn and Yahr scale; 2) both genders; 3) taking antiparkinsonian drugs (phase “on”); 4) patients
with teeth or wearing dentures; 5) oriented patients and under
family member care.
The exclusion criteria were: 1) patients with other neurological
diseases associated with PD; 2) unsatisfactory cognitive level; 3)
edentulous in both dental arches, and 4) who underwent any
type of jaw surgery or surgery for PD.
The studied variables were pain, night clenching/grinding, day
clenching/grinding, uncomfortable/unusual bite, morning stiffness and tinnitus and were obtained by questions. Click and
crepitation were assessed by the physical examination found in
the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD), translated and validated for use in Brazil14.
Initially, PD patients from the Neurology Outpatient Clinic
of the HC/UFPE were contacted and received the information about the research. Those who agreed to participate were
screened according to the eligibility criteria. And then they were
assessed by the RDC/TMD14.
The assessment started with the cognitive screening performed
with the Mini-Mental State Examination (MMSE). The cutoff points depended on the patient’s education level: illiterate/
low schooling -18 points, and 8 years or more of schooling - 26
points16. Regarding the classification of PD signs and symptoms,
the original version of the Hoehn and Yahr scale was used6. This
scale allows the classification of each individual in 5 stages of
severity: stage 1 indicates mild disability; stages 2 and 3 indicate
moderate disability and stages 4 and 5 indicate severe disability. Patients were in phase “on,” that is, taking routine drugs,
levodopa and/or dopaminergic agonists, according to medical
prescription.
TMD signs and symptoms were assessed using the Brazilian
version of the RDC/TMD, which is the gold standard for this
type of assessment. It has two axes, allowing the measurement
of physical findings on the axis I and the assessment of the psychosocial status on axis II, including the self-perception of oral
health17. Axis I consist of an intraoral and extraoral clinical examination, involving the analysis of mandibular movements and
joint sounds, as well as the palpation of the masticatory muscles
tender points. Axis II consists of a psychosocial questionnaire
with 31 items. The diagnosis was determined with the help of a
data-based correction key for both axes18.
The diagnoses obtained were divided into three groups: group
I-muscle diagnoses (myofascial pain with limited opening);
group II - disk displacements (disc displacement with reduction, disc displacement without reduction with limited opening,
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and disk displacement without reduction and without limited
opening); and group III- arthralgia, arthritis, arthrosis (arthralgia, osteoarthritis and osteoarthritis of TMJ). Therefore, a single
individual can have multiple diagnoses18.
However, as a rule for the diagnosis, at most one muscular diagnosis (group I); and at most one diagnosis from group II and one
from group III for each side could be attributed to one individual. The diagnoses within any group are mutually exclusive. This
means that, in principle, an individual may receive one diagnosis
from zero (no diagnosable conditions) up to five diagnoses (a
muscle diagnosis, one from Group II and one from group III,
for each side)18.
Training of the examiners
The assessments were conducted by a team of dental surgeon,
physiotherapist and undergraduate and postgraduate students,
who were trained and leveled. Due to the clinical characteristics of the sample, the questionnaires were answered in an interview format. The questions were always read in the same order,
presenting the answer options for each question. Each potential
participant received a brief explanation about the research objectives, and those eligible answered the questionnaire.
The study was approved by the Human Research Ethics Committee of the Federal University of Pernambuco-UFPE (CAAE:
59421416.9.0000.5208). All participants signed the Free and
Informed Consent Form (FICT).
Statistical analysis
Descriptive statistics and frequency counts were used to characterize the sample. First, the sample was stratified according to the
diagnosis of TMD to study the association according to the demographic variables (age, gender, time of disease and evolution
of PD). Second, the association between each possible pair of
variables was evaluated. An odds ratio (OR) Chi-square (X2) with
a 95% confidence interval (CI) was applied to the analysis, using
the Statistica 13.2 software with a significance level of 0.05.
Regarding the TMD diagnosis, the sensitivity analyses, specificity analysis, positive predictive value (PPV), negative predictive
value (NPV) and the level of agreement by the Kappa coefficient
were used to evaluate the accuracy of the variables click, crepitation, and pain.
Sensitivity was considered as the capacity of the clinical characteristics (pain, click, and crepitation) in identifying correctly
those with TMD; and specificity was considered as the capacity
of the variables, when absent, to move away from the TMD.
Unlike sensitivity and specificity, the PPV and the NPV depend
on the prevalence of the dysfunction in the sample. The PPV
indicates the proportion of people with TMD among those who
had a positive test for the variables; the NPV is the proportion
of healthy subjects (with no TMD) among the negative ones for
the predictor variables. Therefore, the higher the prevalence of
the disease in the population tested, the greater the PPV and the
smaller the NPV. The lower the prevalence of the disease in the
population tested, the smaller the PPV and greater the NPV19.
To assess the level of correlation among the studied variables and
the TMD diagnosis, the Kappa coefficient was applied, character-
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ized as a measure of association used to describe and test the level
of agreement (reliability and precision) on the classification of the
dysfunction. The different levels of agreement are: <zero: there is
no agreement; zero - 0.20: minimum agreement; 0.21 - 0.40: reasonable agreement; 0.41 - 0.60: moderate agreement; 0.61 - 0.80:
substantial agreement; 0.81 - 1.0: perfect agreement20.
RESULTS
A total of 139 people were invited from the HC Neurology sector. After the exclusion of those who did not meet the eligibility
criteria, the final sample consisted of 77 individuals (Figure 1).
Of the 77 evaluated participants, 60% were male with an average
age of 62±9 years. The average time elapsed since the PD diagnosis was 6±4 years, and according to the Hoehn and Yahr scale,
71% were in the moderate stage of PD (Table 1).
The TMD frequency in the sample was 30%, corresponding to
23 individuals who presented predisposing signs and symptoms
Individuals interviewed
n=139

Not assessed (n=18)
Refused to participate (n=9)
Surgery for PD (n=7)
Mandibular surgery (n=4)
Hearing impairment (n=1)

Recruited for initial
assessment
n=121

Excluded (n=44)
Unsatisfactory cognitive level (n=5)
Missing teeth (n=29)
Advanced stage of PD (n=10)
Final sample
n=77
Figure 1. Sample selection flowchart

Table 1. Characteristics of the sample
Variables

n

Average ± standard deviation

Age (years)

62±9

Time of PD diagnosis (years)

6±4

Gender (male/female)

(46/31)

Schooling (years)

8±4

Income (MW)

10±11

½ to 1

7

1 to 2

35

2 to 3

12

3 to 5

13

5 to 10

6

15 to 20

1

DI

3

Hoehn and Yahr

2±1

Mild (1)

22

Moderate (2 and 3)

55

PD= Parkinson’s disease; MW = minimum wage; DI = did not inform.
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to the onset of the dysfunction, separated into the RDC/TMD
groups (Figure 2).
The distribution of the association between TMD and the
variables was by age, gender, time of disease and evolution of
the PD and are shown in table 2. Despite the increased frequency of the disorder in females, at the age below 60 years,
and time of the disease less than 10 years and in the moder-

ate stage of PD, there were no significant differences for the
studied variables.
The associations among the variables studied and the TMD are
expressed in table 3. There was a significant association with
the variables pain (p=0.001, OR=10.92, CI95%=2.25-59.93),
click (p=0.032, OR=3.21, CI95%=1.00-10.4) and crepitation
(p=0.004, OR=5.3, CI95%=1.53-18.7).

A

B

n=7 (30%)

n=54
(70%)
n=23
(30%)

0

Group III

Without TMD

n=9 (39%)

Group II

With TMD

Group I

n=7 (30%)

20

40

60

0

5

10

Figure 2. A) The frequency of people in the groups with and without temporomandibular dysfunction; B) Distribution in the groups according to
the characteristics of the Research Diagnostic Criteria for Temporomandibular Disorders
Group I = pain = Group II = click; Group III = crepitation.

Table 2. Association between temporomandibular joint dysfunction and the variables age, gender, time of the disease and stage of Parkinson’s
disease
Age (years)

With TMD

Without TMD

Total

<60

13

18

31

>60

10

36

46

Total

23

54

With TMD

Without TMD

Total

Female

12

19

31

Male

11

35

46

Total

23

54

TD (years)

With TMD

Without TMD

Total

20

47

67
10

Gender

1├--┤10
11├--┤20

3

7

Total

23

54

Stage

With TMD

Without TMD

Total

Mild

6

16

22

Moderate

17

38

55

Total

23

54

p-value=0.077
OR = 0.98
CI95 = 0.85-7.99

p-value=0.077
Or = 2.01
CI95 = 0.66-6.09

p-value=1.000
OR = 0.993
CI95 = 0.20-5.45

p-value=1.000
OR = 0.83
CI95 = 0.24-2.82

TD = time of the disease; TMD = temporomandibular dysfunction; OR = odds ratio; CI = confidence interval.

Tabela 3. Associação entre disfunção temporomandibular com as variáveis estudadas
Pain

With pain

Without pain

Total

With TMD

9

14

23

Without TMD

3

51

54

Total

12

65

p-value=0.001*
OR=10.92
CI95=2.25-59.93
Kappa=0.33
Sens.=0.39
Spe.=0.90
PPV=75%
NPV=78%
Continue...
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Table 3. Association between temporomandibular joint dysfunction and the variables studied – continuation
NC

With NC

Without NC

Total

With TMD

8

15

23

Without TMD

10

44

54

Total

18

59

With DC

Without DC

Total

5

18

23

Without TMD

6

48

54

Total

11

66

With click

Without click

Total

12

11

23

Without TMD

7

47

54

Total

19

58

Tinnitus

With tinnitus

Without tinnitus

Total

With TMD

9

14

23

Without TMD

24

30

54

DC
With TMD

Click
With TMD

Total

33

44

With crepitation

No crepitation

Total

With TMD

9

14

23

Without TMD

5

49

54

Total

14

63

With UC

Without UC

Total

With TMD

13

10

23

Without TMD

21

33

54

Total

34

43

With MS

Without MS

Total

5

18

23

Without TMD

6

48

54

Total

11

66

Crepitation

UC

MS
With TMD

p-value=0.14
OR=2.3
CI95=0.68-8.08

p-value=0.14
OR=2.3
CI95=0.68-8.08
p-value=0.032*
OR=3.21
CI95=1.00-10.4
Kappa=0.25
Sens.=0.48
Spe.=0.78
PPV=48%
NPV=77%
p-value=0.80
OR=0.8
CI95=0.26-2.42
p-value=0.004*
OR=5.3
CI95=1.53-18.7
Kappa=0.34
Sens.=0.48
Spe.=0.85
PPV=58%
NPV=79%
p-value=0.21
OR=2.04
CI95=0.68-6.18

p-value=0.28
OR=2.22
CI95=0.50-9.71

TMD = temporomandibular dysfunction; NC = night clenching; DC = daytime clenching; UC = unusual chewing; MS = morning stiffness; OR = odds ratio; CI = confidence interval; Sens. = sensitivity; Spe. = specificity; PPV = positive predictive value; NPV = negative predictive value; *p<0.05.

DISCUSSION
TMD encompasses a variety of muscle and joint signs and symptoms, characterized by pain and/or functional change (dysfunction)
of the stomatognathic system9. Among the studies about TMD frequency, there is no consensus among authors as to its presence in
the elderly. Some indicate a frequency of similar symptoms in many
age groups21, others point to the low prevalence in the elderly, with
a higher incidence between 20 to 45 years of age22-24, while others
have observed a high prevalence of TMD in older people23,25. In
this study, no significant data were found regarding the association
between age and the presence of TMD. However, it was observed
a higher frequency in non-elderly people, with an average age of
52 years, corroborating the research by Guarda-Nardini et al.26 who
observed a peak of the TMD frequency at ages around 52 years.
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The frequency of TMD in people with PD in the present sample
was 30%, and even with no significant association found between having the dysfunction and the gender, the highest frequency was found in women. This result corroborates a recent
study that evaluated the presence of the dysfunction in 42 people with PD and found a 23.08% higher frequency in women27.
This is because women have a generalized tissue laxity, increased
estrogen levels, making the joints more flexible and loose28.
Bakke et al.29 observed that the orofacial functions of individuals
with PD can be impaired due to the severity of the motor symptoms that can also influence the occurrence of TMD in this population. This corroborates the results of this research that found
an increase in the frequency of TMD, according to the stage of
the disease, although no significant association has been found.
The time of diagnosis of the disease showed no association with
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the presence of the dysfunction in the studied population. However, no studies were found in the literature that held a similar
association among these variables for discussion.
The average in years of schooling shows that the subjects of the
study had basic education and monthly income of 1 to 2 minimum wages. Such characteristic fits the sample in the group of
people who have a higher probability of being diagnosed with
TMD since when investigating the correlation between the
sociodemographic data and the presence of the dysfunction in
non-institutionalized aged people, the researchers had found a
significant correlation for gender, schooling, and income30,31.
The variables pain, click, crepitation, night clenching/grinding, daytime clenching/grinding, uncomfortable/unusual bite,
morning stiffness and ringing in the ears were assessed for sensitivity, which indicates the ability of the diagnostic test to identify
patients correctly. As for specificity, which is characterized by the
capacity to identify healthy subjects, it is a useful test to confirm
a diagnosis that is suggested by less specific tests19.
The values obtained for sensitivity were lower for the variables studied in comparison with the specificity (pain=94%,
click=78%, and crepitation=85%), being able to inform that
those who do not present these variables in the diagnostic test
will not be classified in the TMD groups. Due to the low TMD
frequency in the sample, the NPV (pain=78%, click=77% and
crepitation=79%) showed higher rates for the variables studied
in relation to the PPV, expressing a higher probability of a person
with a negative test for pain, click and crepitation not having
TMD. However, although it is described in the literature that
night clenching/grinding, daytime clenching/grinding, uncomfortable/unusual bite, morning stiffness and ringing in the ears
are factors associated with TMD32-35, this correlation was not observed in this study.
The pain was assessed by self-report on question 3 of axis II of the
RDC/TMD questionnaire: “Did you had pain in the face, in regions as the cheeks (maxilla), the sides of the head, the front of the
ear or the ear, in last the 4 weeks”? A significant association with
TMD was observed (OR=10.92, CI95%=2.25-59.93). Therefore,
those who have pain have 10.92 times greater chance of having the
dysfunction. This variable obtained a reasonable agreement (Kappa=0.38) to classify the sample with the dysfunction.
Dantas et al.36 when evaluating people in the 41-60 years age
group attending the Orofacial Pain Control Service, observed
that the major TMJ complaint was the pain (44%). In addition,
Torres, Campos and Fillipini10 also evaluated the primary clinical
change found in TMD and observed that it is the pain in the
TMJ region and the muscle pain, followed by fatigue, limitation
of mouth opening, opening deviation and joint noises. These
data do not corroborate the findings of this study that when classifying the sample with TMD in the RDC/TMD groups, the
pain was not the major complaint (30%-group I).
The click and crepitation were assessed by the physical examination found on axis I, during the opening and closing at maximum
usual intercuspation, in which a joint noise (click or crepitation) is
reproducible in two of three movements performed by the jaw37. A
significant association between presenting a click in the TMJ with
the presence of TMD was observed (OR=3,21, IC95%=1,00-
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10,37). Thus, people who have clicks have 3.21 times greater
chance of having TMD in comparison with those who do not
have this sign. This variable showed poor accuracy (Kappa=0.25)
in the classification of the dysfunction, not corroborating the studies38,39 that, when assessing TMJ sounds with the joint morphology, confirmed that clicks and crepitation may be correlated with
the signs of an abnormal morphology of the joints.
Moreover, Group-II of the RDC/TMD (disk displacement),
characterized by the presence of the click, showed a higher percentage (39%) in the sample, corroborating studies that
when evaluating the prevalence of TMD signs and symptoms
in adults40 and in older people25, observed that the perception
of noises in the TMJ represented 71.5 and 38%, respectively.
However, such studies do not inform what noises were observed.
Furthermore, no studies were found that assess this theme in
people with PD.
Crepitation had a significant association with TMD (OR=5.3,
CI95%=1.53-18.7). Therefore, people who have crepitation have
5.3 times greater chance of having the TMD. This variable presented a reasonable reliability (Kappa=0.34) in the classification
of the dysfunction, corroborating the study by Guarda-Nardini
et al.26 who evaluated the age-related differences in the diagnosis
of temporomandibular disorder and observed that, with age increased, the most present TMD symptom is crepitation, with an
average value of 27.03% for ages between 38 and 56 years, and
23% for over 56 years. This finding is also in accordance with the
30% percentage found in this research for the Group III of the
RDC: arthralgia, arthritis, and osteoarthritis, which is characterized by the presence of crepitation.
This study has the typical limitations of a cross-sectional study,
which only allows the creation of an association, and does not
allow conclusions about causality, and the fact of not achieving
the calculated sample n. Thus, further work should be conducted
with the total n to obtain significant results with other variables,
as well as longitudinal studies should be performed to determine
the cause and effect relationships between PD and TMD.
CONCLUSION
It was found that the TMD frequency in the sample was 30%
and that the associated factors were: pain, clicks, and crepitation.
These data help in the search for better therapeutic strategies for
the studied population.
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