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Resumo

Introdugido: As alteracdes causadas pela rigidez na Doenga de Parkinson (DP) podem afetar a musculatura
mandibular, mas ha uma escassez de estudos publicados sobre seu impacto na abertura bucal. Objetivo: Analisar
a relagdo da extensdo vertical da abertura de boca com a rigidez muscular e os fatores sociodemograficos de
idosos com a DP. Material e método: Trata-se de um estudo transversal, quantitativo, que coletou dados de uma
pesquisa primaria realizada no Hospital das Clinicas da Universidade Federal de Pernambuco, em 2018.
Apanhou-se dados dos prontudrios e do questiondrio: Critério de Diagnéstico de Pesquisa para Disfungdes
Temporomandibulares (RDC/TMD). A amostra foi composta por 81 parkinsonianos e caracterizadas em:
variaveis sociodemograficas e presenca ou auséncia de rigidez muscular. As medidas de extensdo vertical de
abertura de boca avaliadas foram: abertura de boca sem auxilio e sem dor (ABASD) e abertura maxima da boca
sem auxilio (AMBSA). Aplicou-se os testes de correlacdo linear de Pearson e de correlagdo de Spearman para
averiguar relacdo entre as varidveis continuas. Andlises de associagdes foram realizadas através da regressao
logistica simples. Nivel de significincia de p<0,05. Resultado: A limitagdo de abertura de boca ndo apresentou
relagdo com a idade e o sexo. O maior nivel de significancia foi entre a abertura de boca sem auxilio e sem dor e a
rigidez muscular (p=0,012) e a escolaridade (p= 0,038). Conclusao: A limitagio de abertura de boca nas pessoas
com DP se mostrou relacionada a rigidez muscular e a escolaridade mais baixa.

Descritores: Doenga de Parkinson; rigidez muscular; mandibula; mdsculos da mastigagao; fatores
socioecon6micos.

Abstract

Introduction: Changes caused by the rigidity of Parkinson’s Disease (PD) can affect the mandibular musculature.
However, few studies have been published about its impact on the oral opening. Objective: To analyze the
relationship of the vertical extension of the oral opening with muscular rigidity and sociodemographic factors of the
elderly with PD. Material and method: This is a cross-sectional, quantitative study that collected data from a
primary study conducted at the Hospital das Clinicas of the Federal University of Pernambuco in 2018. Data were
collected from medical records and from the questionnaire, Research Diagnostic Criterion for Temporomandibular
Disorders (RDC/TMD). The sample was composed of 81 parkinsonians and characterized using: sociodemographic
variables and the presence or absence of muscular rigidity. The measures of vertical extension of the oral opening
evaluated were: mouth opening without assistance and without pain (ABASD), and maximum mouth opening
without assistance (AMBSA). The Pearson’s linear correlation and Spearman’s correlation tests were applied to
investigate the relationship among the continuous variables. Analyses of association were conducted using simple
logistic regression. The level of significance was set at p<0.05. Result: Limitation of the oral opening was not related
to age or sex. The greatest level of significance was between mouth opening without assistance and without pain

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution,
o and reproduction in any medium, provided the original work is properly cited.

Rev Odontol UNESP. 2021;50:620210035. DOI: https://doi.org/10.1590/1807-2577.03521 1/8


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-0723-0602
https://orcid.org/0000-0001-5704-5427
https://orcid.org/0000-0001-5431-541X
https://orcid.org/0000-0002-7937-7761
https://orcid.org/0000-0002-1018-5331

Analysis of the relationship of the vertical extension...

and muscular rigidity (p=0.012), and years of schooling (p=0.038). Conclusion: The limitation of mouth opening in
people with PD was shown to be related to muscular rigidity and fewer years of schooling.

Descriptors: Parkinson’s disease; muscular rigidity; mandibular; mastication muscles; socioeconomic factors.

INTRODUCTION

Parkinson’s Disease (PD) ranks second among the most frequent neurodegenerative diseases
among the elderly, with a significant increase in its incidence over timel. It is characterized by the
continuous loss of dopaminergic neurons in the compact part of the substantia nigra of the
mesencephalon, resulting in the depletion of dopamine in the nigrostriatal pathway?.

The result of changes in the dopaminergic system that results from PD mainly affects the
motor system, generating a series of signs, among which bradykinesia, resting tremor, some
postural changes and muscular rigidity like Cardinals3, stand out.

Implications in the masticatory and facial muscles, essentially regarding their dynamic
mechanisms, indicate that the damage to the dopaminergic system produces progressive
muscular rigidity, making it difficult to perform basic functions in those regions+#¢, consequently
compromising the quality of life of these individuals. It is known that changes inherent in PD
modify the synergism among the masticatory and facial muscles, causing parafunctionality, in
which the mechanisms are still not completely understood’.

Hypomimia is a prominent clinical feature in people with Parkinson’s, due to a reduction in
the action of the muscles of facial expression resulting from high tension and contraction8. There
is a relationship of this clinical sign with the insufficient movement of the perioral muscles,
possibly culminating in the reduction of the oral opening amplitude, compromising functions
such as chewing, due to the difficulty in securing the food bolus®.

The number of studies relating the biodynamics of the mandibular musculature with the
extension of oral opening in persons with Parkinson’s is still small. However, they do indicate that
the impact of the rigidity affects the range of movement, when compared to individuals without
the diseasel0-12, In people with Parkinson’s who have rigidity as the predominant sign rather than
those in whom the tremor predominates, this dysfunction seems to be more significant!®. Thus, it
makes sense that certain stomatognathic functions such as mandibular movement, related to
chewing, swallowing and speaking, may be impaired by the presence of rigidity of PD11.13,

Considering the high prevalence of PD, the scarcity of studies related to mandibular rigidity in
this disease and the importance of chewing and swallowing for the quality and maintenance of
life of these individuals, the present study aimed to verify whether a relationship of the vertical
extension of the oral opening with the clinical manifestation of muscular rigidity and with
sociodemographic factors in elderly persons with Parkinson’s Disease exists.

MATERIAL AND METHOD

This is an observational, cross-sectional, quantitative study that used a secondary study as a
data source. The secondary study was conducted at the Hospital das Clinicas of the Federal
University of Pernambuco, UFPE, from January to August of 2018 through the “Projeto Pro-
Parkinson” (“Pro-Parkinson’s Project”).

Sample and Data Collection

Following the collection from the 2018 database, 81 medical records of elderly persons with
Parkinson’s Disease were included as participants in this study. Their data met the following criteria:
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having a clinical diagnosis of idiopathic PD in stages 1 to 3, established using Hoehn and Yahr’s Staging
Scale of Disabilityl4; being under the influence of an anti-Parkinsonian drug; having natural teeth or
using partial/total or fixed dental prostheses; appropriately oriented persons maintaining their
independence. The following people were excluded: those presenting other neurological diseases
associated with PD; with cognitive impairment; edentulous in both dental arches and/or without
prosthetics; with a history of mandible surgery or neurological surgery for Parkinson’s Disease.

The dependent variable extracted was the extension of vertical movement. This was obtained
by consulting item 4 of axis II of the Research Diagnostic Criterion for Temporomandibular
Disorders (RDC/TMD)!> questionnaire in the database. The extension of the vertical movement
is in millimeters, corresponding to the distance between the incisal edges of the upper and lower
incisors, measured with a digital caliper. Two measurements were taken from each patient:
mouth opening without assistance and without pain (ABSAD) (interincisal distance with the
mandible in a comfortable position and after opening the mouth to the maximum possible
without assistance and without feeling any pain) and the maximum opening of the mouth without
assistance (AMBSA) (interincisal distance with the mandible in a comfortable position and after
opening the mouth the maximum possible even if pain was felt).

Rigidity of the mandible was considered as an independent clinical variable. Rigidity is one of
the cardinal signs of PD, considered one of the necessary criteria for the diagnosis of the disease#.
To obtain information about the presence or absence of mandibular rigidity, we referred to
question number 15.e. (“Do you feel your mandible tired or mouth sore when you wake up in the
morning?”) from the RDC/TMD questionnaire. Responses of “yes” or “no” were recorded as the
presence or absence, respectively, of rigidity in the mandibular region.

The sociodemographic factors were collected from the medical records, and are as follows:
age, from the date of birth until the date of data collection; sex, male or female; years of schooling,
considered to be the number of years of study.

The measurements collected were compared to the standard of normality of minimum and
maximum mouth opening proposed by Okeson6, which ranges from 40mm to 60mm. Less than
40mm is considered a limitation of opening of the mouth.

Data Analysis

The collected data were tabulated using the Microsoft Excel™ spreadsheets and afterward
expressed through quantitative univariate analysis. The dependent variable of interest was the
extension of the vertical movement of mouth opening (ABSAD and AMBSA), and the independent
variables were: age (in years), sex (binary variable, male and female), years of schooling (in years
of instruction) and mandibular rigidity (binary variable, present or absent).

To verify the normality of the data, the Komolgorov-Smirnov Test was conducted, followed by
the Pearson’s correlation (extension of vertical movement versus age) and Spearman’s
correlation (extension of vertical movement versus years of schooling) tests. Simple logistic
regression was conducted for the association of binary variables. The statistical program BioEstat
v.5.3® was used, considering p<0.05 as the level of significance in all tests.

Ethical Considerations

The present study was conducted only after approval by the Ethics Committee for Research with
Human Beings at the Federal University of Pernambuco, UFPE (decision n® 3.824.455, February, 2020).
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RESULT

Most of the persons in the sample were male (67%), with a mean age of 69 (+6) years and 8
years of schooling. Of the total, 48% were found with Stage 2 (moderate disability) of Parkinson’s
Disease and 18 (22%) were diagnosed with muscular rigidity.

Table 1 shows the mean value of the ABSAD, separated by the sociodemographic data. All
values were below the standard of normality (less than 40mm), with the females showing a lower
number than the others (38.1mm).

Table 1. Minimum, maximum and mean values of mouth opening extension without assistance and without
pain according to: age, sex, years of school and muscular rigidity

Opening of the mouth without assistance and without pain (ABSAD)

Mean value in mm

Variables Minimum value (mm) Maximum value (mm) (sd)

Age (years) 21 55 38.8 (7.38)
Sex

Female (n=27) 24 50 38.1 (7.8)
Male (n=54) 21 55 39.2 (7.1)
Years of school 21 55 38.8 (7.38)
Muscular rigidity

No (n=63) 25 52 39.1 (6.5)
Yes (n=18) 21 55 37.9 (9.9)

sd: standard deviation; mm: millimeters.

Tables 1 and 2 show that the lowest and highest measurements of mouth opening were 21 and
62 millimeters, respectively. As Table 2 shows, the mean AMBSA values in relation to mandibular
rigidity, and to the sex, age and years of schooling factors, surpassed the value of 40mm. That is,
they fall within the normal pattern.

Table 2. Minimum, maximum and mean values of the maximum extension of the mouth opening without
assistance according to: age, sex, years of school and muscular rigidity

Maximum opening of the mouth without assistance (AMBSA)

Variables Minimum value (mm) Maximum value (mm) Mean value in mm (sd)
Age (years) 29 62 4442 (7.4)
Sex
Female (n=27) 29 55 43 (8.1)
Male (n=54) 30 62 45.1(7)
Years of school 29 62 4442 (7.4)
Muscular rigidity
No (n=63) 29 58 44.4 (6.7)
Yes (n=18) 29 62 44.3 (9.8)

sd: standard deviation; mm: millimeters.

Table 3 shows that years of schooling (p=0.038) and muscular rigidity (p=0.012) were factors
that had a statistically significant relationship to opening of the mouth without assistance and
without pain. Other factors did not influence ABSAD.
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Table 3. Sociodemographic factors and mandibular rigidity related to the extension of the mouth opening
without assistance and without pain

Opening of the mouth without assistance and without pain (ABSAD)

Variables C;::;‘;’_:;gﬁ? CI (95%) OR p-value (X2)
ABSAD vs age* -0.073 -0.2-0.15 n/a 0.51
ABSAD vs sex** n/a 0.96 - 1.09 1.019 0.54
ABSAD vs years of school*** 0.23 n/a n/a 0.038
ABSAD vs rigidity™** n/a 1.02 -1.21 1.11 0.012
*Pearson Correlation; **Simple logistic regression; ***Spearman’s Correlation; OR: odds ratio. CI: confidence interval; n/a: not

applicable.

No statistically significant relationships were found for the maximum mouth opening without
assistance and the independent variables (Table 4).

Table 4. Sociodemographic factors and mandibular rigidity related to the extension of the maximum opening
of the mouth without assistance

Maximum opening of the mouth without assistance (AMBSA)

Correlation
i o . 2
Variables coefficient CI (95%) OR p-value (X2)
ABSAD vs age* -0.098 -0.31-0.12 n/a 0.380
ABSAD vs sex** n/a 0.98-1.11 1.04 0.226
0.121
ABSAD vs years of school*** 0.173 n/a n/a
ABSAD vs rigidity** n/a 0.93 -1.07 0.99 0.984
*Pearson Correlation; **Simple logistic regression; ***Spearman’s Correlation; OR: odds ratio. Cl: confidence interval; n/a: not
applicable.
DISCUSSION

Studies on the implications of PD in mandibular movement, the factors which modify the
behavior of muscular dynamics in this region and, consequently, the quality of life of the
individual with PD are scarce in the literature”.17. This obstacle raises the issue of whether other
reasons or causes of alterations in this area would be involved.

The present study found no relationship between age, sex and income factors with the vertical
extension of the mouth opening. However, some considerations are appropriate. Frequently, an
unfavorable economic situation along with similar statistics in relation to the predominance of
males (identified in the present study) are found in studies that involve persons with
Parkinson’s1%18; and, there are no studies relating them to facial and oral motricity. Thus, it can
be seen that the economic dimension plays an important role in dealing with the disease as a
whole, bearing in mind that it is one factor that mobilizes adherence to treatment, which is
essential in alleviating signs and symptoms, such as rigidity and tremor?°.

In relation to age group, a study by Go6is20 indicated that there is greater probability of
developing motor disorders among older persons with PD, including changes in the facial region.
The research also shows that older age groups are more likely to develop Parkinson’s Disease.

The present study identified that the mouth opening extension without assistance and without
pain was associated with muscular rigidity. The finding refers to the study conducted by
Albuquerque et al.1%, carried out through electrognathography, in which they analyzed the speed
and amplitude of the masticatory movements of persons in three groups: PD with predominance
of rigidity, PD with a predominance of tremor, and individuals without the disease. Unlike the
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others, the PD group with predominance of rigidity stood out by presenting a significant decrease
in mouth opening amplitude. The same happened to them in relation to masticatory movements,
signaling a greater risk for this group in the performance of oral functions. Another relevant
finding also showed that individuals with PD, in general, have a decrease in the speed of bodily
movement, including the mandibular muscles.

With progressive muscular rigidity being responsible for this condition, and following the
same line of results as the present study, it is a fact that there is aggravation in the mandibular
dynamics in persons with PD, with the sequelae of decreased opening of the mouth, as some
findings indicate®10.11, This temporary or permanent disorder in the activity of the
stomatognathic system, still little studied, indicates that a drop in dopaminergic production
influences the intensity of the rigidity, not disregarding other factors12.

For Barros et al.%, the rigidity of the facial expression muscles, notably the perioral muscles,
exerts an influence on the oral opening. Added to the slowness of the movements (bradykinesia)
and the greater difficulty of coordinating oral actions, which are present in persons with
Parkinson’s, this rigidity becomes an obstacle to activities that demand these muscles, including:
eating (chewing, swallowing), laughing, speaking and expressing feelings.

This study found a correlation between years of schooling and ABSD. An intriguing fact, since
the negative impact of low schooling on the executive functions, which are linked to the
functioning of the pre-frontal cortex, has been pointed out in individuals both with2! and
without?2 Parkinson'’s Disease, although there are no specific studies that indicate repercussions
in the stomatognathic system. It should be considered that other sociocultural variables can
influence this performance, not only the educational level?23.

Finally, in a study by Diniz et al.24, results were found that explain how a higher level of
education is considered a protective factor against the development of neurodegenerative
dementia, frequent among the elderly. Furthermore, a higher level of education is associated with
lower severity of motor disability?s. Under this circumstance, health professionals, when
evaluating the elderly with PD, should consider this variable carefully.

A limitation of the present study was the moderate number of participants, given that there is still a
barrier regarding access of persons with PD to dental appointments and other health professionals.

It is important to seek out other determining factors for mouth opening and how they modify
the mandibular and oral dynamics. For this, future studies with a longitudinal aspect should be
designed, enriching the discussion to determine other hypotheses for cause and effect among
elderly persons with PD and mouth opening limitations. On the other hand, the present study
encourages the investigation of the role of education, a protective factor for various
neurodegenerative disorders, about the motor conditions of persons with PD, given the scarcity
of studies.

The results obtained in the present study can be considered of clinical relevance, especially
for Dentistry and Phonoaudiology. It focuses on professionals with knowledge of the correct
therapy to reduce consequent oral disorders, which impact upon the masticatory, swallowing and
even speaking activities, that result in a reduction of the quality of life of Parkinsonians.
Therefore, the results and reflections presented here serve as a guide for health professionals,
beyond technical-mechanical care. It is necessary to know which factors, beyond the disease, are
significant for dealing with it.

CONCLUSION

The mouth opening extension in persons with Parkinson’s Disease is related to the clinical
characteristics of the disease and to sociodemographic factors. Among these, muscular rigidity
and the lower level of education appear more relevant for the mouth opening limitation.
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