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Abstract. [Purpose] The aims of the present study were to investigate the prevalence of temporomandibular
disorder (TMD) in a group of patients with Parkinson’s disease (PD), and to analyze oral health according to the
severity of the disease. [Methods] Signs and symptoms of TMD were evaluated using the Research Diagnostic Cri-
teria for Temporomandibular Disorders, and oral health impact was measured using the Oral Health Impact Profile.
The unpaired Student’s t-test was used to compare groups with and without TMD. Pearson’s correlation coefficients
were calculated to determine correlations between the level of functional independence and oral health impact.
Fisher’s exact test was used to test the association between TMD and the severity of symptoms of PD. [Results]
Fifty-nine individuals with PD were analyzed. The prevalence of TMD was 20.33%. No statistically significant
associations were found between TMD and the severity of PD. Oral health impact was considered weak, but a sta-
tistically significant difference between groups with and without TMD was found for psychological disability (p =
0.003). No significant correlation was found between the level of functional independence and oral health impact.
[Conclusion] The prevalence of TMD among patients with Parkinson’s disease was 20.33%. A statistically signifi-
cant difference between groups with and without TMD was found regarding the psychological disability domain.
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INTRODUCTION

Parkinson’s disease (PD) is a chronic, progressive condi-
tion of the central nervous system characterized by the de-
generation of dopaminergic neurons that leads to a reduction
in dopamine and produces the major signs of the disease:
trembling, especially in the upper limbs and extending to
the neck and face; bradykinesia (slowness of voluntary mo-
tor actions), muscle stiffness resulting from the ineffective
inhibition of antagonist muscles; and postural instability,
which occurs due to the progressive loss of balance and
postural reflexes!> ?). Axial impairment is considered one of
the major indictors of disability in individuals with PD?.
Motor symptoms are related to the development of postural
abnormalities characterized by forward lean and flexion of
the cervical spine, thoracic hyperkyphosis, protraction and
abduction of the shoulders, and flexion of the arms!-* 9.

Studies have demonstrated that changes in neck posture
can lead to alterations in the biomechanics of the temporo-
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mandibular joint, affecting both stomagnathic function and
postural control® 7. Deficient axial control and mandibular
movements due to the progression of motor symptoms in
individuals with PD® 9 indicate that such individuals are
subject to the development of temporomandibular disorder
(TMD), which is defined as a set of clinical manifestations
of mandibular dysfunction with or without pain caused by
damage to the morphological or functional integrity of the
temporomandibular system'?. TMD has a multifactorial eti-
ology and is related to myofunctional alterations, muscle and
postural imbalances'V, as well as parafunctional habits'?),
such as nail biting and clenching of the teeth, which cause
muscle hyperactivity and microtraumas in the temporoman-
dibular joint'?. It is estimated that the prevalence of TMD in
the elderly population is approximately 21%'4.

Functional alterations related to the symptoms of TMD,
such as orofacial pain affecting the temporomandibular joint
and masticatory muscles, limited or deviated mandibular
movements, and joint sounds'> 19, contribute to a perception
of poor oral health. Indeed, the severity of the symptoms of
TMD is reported to exert an impact on oral health!”> %), with
anegative effect on the performance of activities of daily liv-
ing. Moreover, the chronic, progressive nature of PD leads
to impaired motor control, which has a negative impact on
the maintenance of adequate oral hygiene® ° 1) and likely
accounts for the greater impact on oral health among such
individuals®.
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Considering the evidence that characteristic clinical im-
pairment in individuals with PD can lead to alterations in the
stomatognathic system, the aims of the present study were
to investigate the prevalence of TMD in a group of patients
with PD at a rehabilitation center and analyze the oral health
impact according to the severity of the disease.

SUBJECTS AND METHODS

A cross-sectional study was carried out involving patients
at the Brazilian Parkinson’s Association in the city of Sao
Paulo, Brazil. Male and female individuals were recruited
from the physical therapy sector of the rehabilitation center.
The following were the inclusion criteria: age 50 to 75 years,
medical diagnosis of idiopathic PD, and adequate cognitive
state based on the Brazilian version of the Mini Mental State
Examination as assessed by, adopting the cutoff points pro-
posed by Bertolucci et al.??: 13 for illiterate individuals, 18
for those with a low to medium level of schooling and 26 for
those with a high level of schooling. Individuals with miss-
ing teeth, dentofacial deformities or signs and symptoms of
TMD prior to the diagnosis of PD were excluded from the
study.

Considering daily variations in motor symptoms in indi-
viduals with PD due to the “on-off” phenomenon, the deci-
sion was made to perform the evaluations during the “on”
period of medication. The evaluations were performed by a
single examiner who had undergone a training exercise. Due
to the clinical characteristics of the sample, the question-
naires were administered in interview format. The questions
were always read in the same order and the response options
for each question were presented.

Demographic data (age, sex, evolution of PD) were
recorded on standardized charts. All individuals were
evaluated for the effect of medications used to control the
symptoms of PD. The modified Hoehn & Yahr?! scale was
used for the classification of signs and symptoms of PD.
This scale allows the classification of each individuals into
seven stages of severity. Stages 1, 1.5 and 2 indicate mild
disability; stages 2.5 and 3 indicate moderate disability and
stages 4 and 5 indicate severe disability.

The Functional Independence Measure (FIM) was em-
ployed, which has been translated and validated for use on
the Brazilian population was used to assess the subjects. The
evaluation consists of the self-reported degree of assistance
required from others for the performance of motor and cog-
nitive tasks. Each activity is rated on a seven-point scale, for
which 1 denotes complete dependence and 7 denotes com-
plete independence®?. As adequate cognitive capacity was
one of the inclusion criteria, only the motor subscale was
employed in the present study. Thus, the total score ranged
from 13 to 91 points and the cutoff was 78 points, with lower
scores indicating some degree of dependence and scores of
78 or higher indicating functional independence.

Signs and symptoms of TMD were evaluated using the
Research Diagnostic Criteria for Temporomandibular Dis-
orders (RDC/TMD), which is the gold standard for this type
of evaluation. The RDC/TMD is made up of two axes. Axis
I consists of an intraoral and extraoral clinical examination
involving the analysis of mandibular movements and joint

sounds as well as palpation of trigger points in the mastica-
tory muscles. Axis II consists of a psychosocial question-
naire made up of 31 items. The diagnosis is determined with
the aid of a correction key based on data from both axes??).

The Oral Health Impact Profile (OHIP-14)%*) question-
naire was conducted. This measure is composed of 14 items
distributed among seven subscales (functional limitation,
physical pain, psychological discomfort, physical disability,
psychological disability, social disability and handicap) ad-
dressing oral health status and its impact on social aspects.
Each item has four response options: never (0 points),
hardly ever (1 points), occasionally (2 points), fairly often
(3 points) and very often (4 points). The total ranges from
0 to 56 points. Each item is attributed a weight. Oral health
impact is considered weak when the score is between 0 and 9
points, moderate when the score is between 10 and 18 points
and strong when the score is 19 points or higher?.

This study was according to the ethical principles of
Declaration of Helsinki and the Regulating Guidelines and
Norms for Research Involving Human Subjects stipulated in
Resolution 196/96 of the Brazilian National Health Board.
The study received approval from the Human Research Eth-
ics Committee of University Nove de Julho, Brazil (process
number: 437980). All participants signed a statement of
informed consent.

Descriptive statistics (mean and standard deviation [SD])
were used for the characterization of the sample and distribu-
tion of the scores. The Kolmogorov-Smirnov test was used
to determine the normality of the data distribution. The FIM
results were dichotomized as “some degree of dependence”
(<78 points) and “independent” (> 78 points). The unpaired
Student’s t-test was used to analyze differences in OHIP-14
scores between the groups with and without TMD. Pear-
son’s correlation coefficients were calculated to determine
correlations between the FIM subscales and the OHIP-14.
Fisher’s exact test was used to test the association between
TMD and the severity of symptoms of PD. The Statistical
Package for Social Sciences (SPSS) 15.0 for Windows was
employed for all statistical tests, with a level of significance
of to 5% (p < 0.05).

RESULTS

All individuals in the physical therapy sector of the
Parkinson’s rehabilitation center were recruited. After the
exclusion of those who did not meet the eligibility criteria,
the final sample was made up of 59 individuals (Fig. 1).

Among the 59 participants evaluated, 50.84% were male
and their mean age was 65.41 + 8.77 years. The mean time
elapsed since the diagnosis of PD was 7.11 £ 4.05 years.
According to the Hoehn & Yahr scale, 83% of the sample
had mild PD. Thirty-eight subjects were categorized as inde-
pendent with regard to functional activities (Table 1).

The prevalence of TMD was 20.33% (n = 12) and this
disorder was more frequent among the women (n = 7). Table
2 displays the distribution of the cases classified under di-
agnostic subtypes based on the RDC/TMD and distribution
between sexes.

Fisher’s exact test revealed no significant association
between TMD and PD severity (Table 3).



Individuals interviewed
n=107

Not evaluated (n = 11)

- Atypical Parkinson’s (n = 6)
- Refusal to participate (n = 5)

Recruited for initial
evaluation
n=96

Excluded (n= 37)

- Cognitive impairment (n = 21)
- Missing teeth (n = 13)
- Not within age range (n = 3)

I

Final sample
n=59

Fig. 1. Flowchart of sample selection procedure

Table 2. Distribution of sample according to RDC/TMD
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Table 1. Characterization of sample

Variable n Mean + SD
Age (years) 65.4+£8.7
Time since diagnosis of PD 71+£4.0
Gender (male/female) (30/29)

Motor impairment (Hoehn & Yahr)

Mild 49

Moderate 10
Total FIM score 771+5.8

Some dependence < 78 points (n) 21

Independent > 78 points (n) 38

FIM: functional independence measure; PD: Parkinson’s dis-
ease; SD: standard deviation

Table 3. Severity of PD according to presence or absence of

and sex TMD

Diagnosis Male Female Total . TMD
Severity of PD (Hoehn & Yahr)

RDC/TMD Present Absent
Ib 2 - 2 Mild 11 35
Ila 2 4 6 Moderate 1 12
IIb - 2 2 Total 12 47
I1lc 1 1 2 TMD: temporomandibular disorder; PD: Parkinson’s disease

Ib: myofascial pain with limited mouth opening; Ila: disc
displacement with reduction; I1b: disc displacement with-
out reduction; I1lc: osteoarthrosis; RDC: research diag-
nostic criteria

Table 4. Impact of oral health based on each OHIP-14

subscale
Subscale Mean = SD
Functional limitation 0.78 £ 0.62
Physical pain 0.99 +£0.54
Psychological discomfort 1.07 £ 0.56
Physical disability 1.02 £ 0.59
Psychological disability 0.82+0.47
Social disability 0.92 +0.61
Handicap 0.50 £0.27
Total OHIP-14 6.14 + 1.94

SD: standard deviation

Analyzing the entire sample (n = 59), oral health impact
was weak for all OHIP-14 subscales. The greatest impacts
were on the “physical disability” and “psychological dis-
comfort” subscales (Table 4).

A weak negative correlation was found between the
severity of symptoms of PD and oral health impact (r =
—0.167, p = 0.207). Comparing oral health impact between
the groups with and without TMD, statistically significant
differences were found regarding the “functional limita-
tion”, “psychological discomfort”, “physical disability” and
“psychological disability” subscales (Table 5).

Fisher Exact Test.

Table 5. OHIP-14 subscale scores in groups with and without

T™MD
Without TMD ~ With TMD
Dimension (n=47) n=12)

Mean + SD Mean + SD

Functional limitation 0.71 £ 0.65 1.04 £ 0.45

Physical pain 0.97 £0.55 1.11 £ 0.49

Psychological discomfort 1.05+0.61 1.16 £ 0.24

Physical disability 1.00 £ 0.63 1.12£0.38
Psychological disability 0.77 £ 0.51 1.05+0.17 *

Social disability 0.86 £ 0.64 1.15+£0.41

Handicap 0.49 +£0.28 0.55+0.20

TMD: temporomandibular disorder; SD: standard deviation. *:
statistical significance.

DISCUSSION

Despite evidence that individuals with PD exhibit deficits
in axial control and mandibular function®: 9, to the best of
our knowledge, there are no previous reports in the literature
on the investigation of signs and symptoms of TMD in this
population. The hypothesis of the present study was that
common clinical manifestations in individuals with PD
would be associated with TMD and the prevalence of this
disorder would be greater than that found among elderly
individuals with no neurological disease.

The prevalence of TMD in the present sample was
20.33%. Moreover, the disorder was more frequent among
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women (58.33%). This finding is in agreement with data
reported in the literature that demonstrating a greater preva-
lence of TMD among females gender!®).

The mean age of the present sample was 65.11 years.
Abud et al.'¥ evaluated signs and symptoms of TMD in a
sample of community-dwelling individuals aged 60 years
and older with no neurological diseases and found a 21.9%
prevalence rate of mild signs of TMD. Physiological changes
in oral motor function stemming from the ageing process
may be one of the factors linked to the occurrence of TMD
in the elderly population®®). Moreover, Bakke et al.” found
that orofacial functions of individuals with PD can be com-
promised due to the severity of the motor symptoms, which
may also exert an influence on the occurrence of TMD in
this population. However, no significant associations were
found between motor impairment and a diagnosis of TMD
in the present study. This may be partially explained by the
fact that the sample was made up mostly of individuals in
the mild stage of PD. A more in-depth evaluation of other
factors, such as changes in posture and muscle tone, should
be carried out for a better analysis of this relationship.

It is important to consider the impact of oral problems
on quality of life and studies have shown that functional
alterations associated with symptoms of TMD contribute
to greater oral health impact, especially among individuals
with orofacial pain'”> 27 28, The OHIP-14 has been used
in recent studies to investigate the impact of TMD due to
the satisfactory psychometric properties of this assessment
tool'?.

Oral health is influenced by a number of factors, includ-
ing perceptions regarding general health. Brennan and
Singh?? found an association between the perception of
general health and oral health in a sample of elderly indi-
viduals, demonstrating that oral health is highly influenced
by a poorer state of general health. In the present study,
however, no significant correlation was found between
motor impairment and oral health impact. This finding is
in disagreement with data described by Bakke et al.”), who
evaluated the impact of oral health in patients in moderate to
advanced stages of PD. In the present sample, the majority
of individuals were in less advanced stages of the disease,
were only semi-dependent, and had good perceptions of
their general health, with no impact on the performance of
activities of daily living, as demonstrated by their high FIM
scores. Moreover, participation in the social and preventive
activities, to which individuals are submitted at Parkinson’s
institutions perform, may have exerted influence on the find-
ings.

In the comparison of oral health impact between indi-
viduals with and without TMD, higher OHIP-14 scores were
found among those with TMD, despite the weak impact
indicated by the different subscales. This difference was sig-
nificant with regard to psychological disability. It has been
demonstrated that all diagnoses resulting from the RDC/
TMD have a significant impact on oral health’?. Moreover,
orofacial pain is reported to be the main factor related to
a greater negative oral health impact!7- 27- 28 39 This may
explain the present findings, as only two individuals were
classified with myofascial pain.

Although we did not find demonstrate significant dif-

ferences in the present data, it should be stressed that
evaluations and interventions involving individuals with PD
mainly address motor aspects (such as gait)*") and cognitive
aspects®, which may sometimes make such individuals
overlook symptoms of equal importance to their health
and quality of life. This may influence the measurement of
symptoms of TMD and the perception of oral health, as these
aspects are generally analyzed based on self-reports.

The present study had the inherent limitations of a
cross-sectional design, which only allows the establishment
of associations and does not permit conclusions regarding
causality. Thus, longitudinal studies should be carried out to
determine the cause-and-effect relationships of the variables
analyzed. Studies should also be carried out to investigate
other factors with a more global therapeutic approach for in-
dividuals with PD. Such investigations could offer valuable
information on the efficacy of therapeutic and prevention
strategies for this population.
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