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Dysarthria and Quality of Life in neurologically healthy
elderly and patients with Parkinson’s disease

Disartria e Qualidade de Vida em idosos neurologicamente
sadios e pacientes com doenga de Parkinson

ABSTRACT

Purpose: To compare the speech and voice of Parkinson’s disease (PD) patients and neurologically healthy
elderly adults (control group, CG), to find out whether these features are related to the disease or the normal
aging process, and investigate the impact that dysarthria has on the Quality of Life (QoL) of these individuals.
Methods: This is a cross-sectional study involving 25 individuals, 13 patients with PD and 12 CG. All the
participants underwent vocal assessment, perceptual and acoustic analysis, based on “Dysarthria Assessment
Protocol” and analysis of QoL using a questionnaire, “Living with Dysarthria”. The data underwent statistical
analysis to compare the groups in each parameter. Results: In the assessment of dysarthria, patients with PD
showed differences in prosody parameter (p=0.012), at the habitual frequency for females (p=0.025) and males
(p=0.028), and the extent of intensity (p=0.039) when compared to CG. In QoL questionnaire, it was observed
that patients with PD showed more negative impact on the QoL compared to CG, as indicated by the total
score (p=0.005) with various aspects influencing this result. Conclusion: The degree of modification of speech
and voice of patients with PD resembles those seen in normal aging process, with the exception of prosody
and the habitual frequency, which are related to the greatest negative impact on the QoL of patients with PD.

RESUMO

Objetivo: Comparar a fonoarticulagdo de um grupo com doenca de Parkinson (DP) e um Grupo Controle
(GC) de sujeitos neurologicamente sadios, a fim de descobrir se essas caracteristicas sdo relacionadas
a doenga ou ao processo normal de envelhecimento, e investigar o impacto que a disartria acarreta a
Qualidade de Vida (QV) desses sujeitos. Método: Trata-se de um estudo transversal com a participacio
de 25 sujeitos, sendo 13 pacientes com DP e 12 GC. Todos os participantes foram avaliados quanto a
disartria, andlise perceptivo-auditiva e actstica, com base no “Protocolo de Avaliacdo da Disartria”, e a QV,
utilizando-se o questiondrio “Vivendo com Disartria”. Os dados foram comparados entre os grupos em cada
parametro. Resultados: Na avaliacdo da disartria, o grupo com DP apresentou diferengas no pardmetro
prosédia (p=0,012), na frequéncia habitual para os géneros feminino (p=0,025) e masculino (p=0,028), e
na média da extensdo de intensidade (p=0,039), quando comparado ao GC. Em relagdo a QV, observou-
se que a disartria apresenta um impacto mais negativo na QV dos pacientes com DP, quando comparados
aos sujeitos do GC, conforme observado no escore total (p=0,005) e nos aspectos que influenciaram esse
resultado. Conclusdes: O grau de modificagcdo da fonoarticulagdo dos pacientes com DP assemelha-se aos
presentes no processo normal de envelhecimento, com excecdo da prosédia e da frequéncia habitual, que
estdo relacionadas com o impacto mais negativo na QV dos sujeitos com DP.
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INTRODUCTION

The number of elderly people has been growing all over
the world as a result of the increased life expectancy and the
reduced mortality rate along with a drop in pregnancy rates,
resulting, therefore, in a slower rhythm of population growth
and an accelerated aging process". In Brazil, it is estimated
that by 2020 the number of elderly will reach 32 million®.

The greatest challenge of this century will be to take care
of this population, who represent, among many characteristics,
elevated prevalence of chronic and incapacitating diseases®.
Parkinson’s disease (PD) is an example, for its incidence
increases with age and affects 1-2% of the population over
65 years of age®.

The PD is a neurodegenerative chronic disease, character-
ized by the death of the dopaminergic neurons of the substantia
nigra of the compact part of the midbrain. The dopaminergic
neurons are responsable, among others, for the control of motor
activities. The main clinical characteristics of the disease are
tremors at rest, bradykinesia (slowness of movement), muscle
rigidity (decrease in range movement), and alteration of pos-
ture maintenance reflexes, resulting in postural instability®>.

Besides, it is estimated that 70-90% of the patients with
PD have speech and voice alterations, called hypokinetic dys-
arthria. The most common symptoms of dysarthria found in PD
are reduced vocal intensity, restricted modulation, monotone
voice, changes of intonation, altered speed of speech, reduced
frequency range, hoarse and breathy vocal quality, and articu-
latory imprecision®”.

The PD is the second most common neurodegenerative dis-
ease among elderly, with its prevalence estimated to be 3.3%
in Brazil. Considering that it is a disease that mainly affects
elderly, it is necessary to have studies that identify and differ-
entiate the PD characteristics from the normal aging process,
once it is known that speech and voice alterations also occur
during this process®. Moreover, the disability caused by the
disease limits the patients’ activities and their social partici-
pation, compromising their quality of life (QoL)®. The study
of the impact such alterations bring upon the QoL of patients
with PD is necessary due to the subjective consequences of
living with a speech disease due to a progressive neurologi-
cal condition"?.

Therefore, this study aims to analyze and compare the voice
and speech characteristics of PD patients with those of neuro-
logically healthy individuals, in an attempt to differentiate the
changes related to the disease from the ones related to the aver-
age aging process. Moreover, the impact dysarthria has on the
QoL of these subjects was aimed to be investigated.

METHODS

This is a cross-sectional study, inserted in a broader study
called “Disartria e qualidade de vida nas doengas dos ganglios
da base,” approved by the Research Ethics Committee of the
Faculdade de Ciéncias Médicas of the Universidade Estadual
de Campinas, endorsement no. 710/2011.
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Selection of the subjects

The study consisted of 25 subjects, 13 patients in the PD
group (PG) and 12 neurologically healthy individuals in the
control group (CG). The patients involved were followed up by
the Physical Activity Program for PD patients (PROPARKI), in
the Posture and Locomotion Studies Laboratory (Laboratério
de Estudos da Postura e da Locomog¢do — LEPLO), in the
Physical Education Department — Bioscience Institute — in
the Universidade Estadual Paulista (UNESP). The participants
in the CG were selected according to the age range and school-
ing level similar to the ones in the PG.

The inclusion criteria were as follows: patients previously
diagnosed with PD were classified in stages 1; 1.5; 2; 2.5 and
3 of the disease by the Hoehn and Yahr scale!'?; they would be
in the on-phase of the medication during evaluation.

The exclusion criteria were as follows: patients diagnosed
in phases 4 and 5 of the disease"”; submitted to surgical
treatment; had been through or were under speech language treat-
ment; and were with dementia or cognitive alteration condi-
tions. For the CG, individuals with neurodegenerative diseases
were not recruited.

All the participants in the research were volunteers in the
participation and, after agreement, signed the informed consent.

Procedures

Data collection occurred in the Undergraduate course of
the Bioscience Institute of UNESP in a room with low level
of environmental noise.

The evaluation of dysarthria was performed according to
the “Dysarthria Evaluation Report”, adapting to the phonetic
and linguistic characteristics of the Brazilian Portuguese, and
formulated with the most altered components of the speech?.
The data collected were recorded through audio and video, using
an external sound board (by M-audio), microphone (SM-58),
PRAAT (Programa de Andlise Aciistica) software, and Sony
Cyber-shot camera of 7.2 megapixels.

The patients, during data collection, were sitting down, with
the microphone placed approximately 15 cm from the mouth.
Before carrying out each test, the patients were oriented on the
correct way to conduce it.

According to the description of the protocol, the tests carried
out by the participants were the filming of 1-minute breathing,
to verify the respiratory cycles during this time; the emission
of the number of words per exhalation, through the counting of
numbers; the emission by vowels /a/ and /i/ and the consonants
/s/ and /z/ in maximum phonation time (MPT); reproduction
of phonemes, syllables, words, and affirmative, interrogative,
and exclamatory phrases'?. These tests were always performed
with the previous explanation of the evaluator.

The speech samples of the subjects were evaluated through
an auditory-perceptual and acoustic analysis of the voice. In the
auditory-perceptual analysis, the parameters assessed were
breathing, phonation, articulation, and prosody, through atten-
tive hearing and observation by the evaluator. At the end of each
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parameter, the evaluator gave scores from zero to six — zero,
the absence of alteration and six, a severe alteration.

In the acoustic analysis, we collected the habitual frequency,
habitual intensity, MPT, and sub-harmonic presence or absence,
taken from the production of the sustained vowel /a/. In addi-
tion, we collected the frequency and intensity, and speech rate
(syllables per second) of the phrase “E proibido fumar aqui”
(“Smoking is prohibited here”). Both tasks are included in the
“Dysarthria Evaluation Report”.

The acoustic measures were carried out by measuring the
voice using the PRAAT software. The data used were selected
from the most stable segments of the sustained vowel /a/ of
the subjects, and the calculations were done manually, with-
out the use of the software, to increase the reliability of data.
Moreover, the acoustic measures of the extension of intensity
in the phrase “E proibido fumar aqui” were analyzed in the
vowels, for data standardization, considering that the vowel “u”
after the fricative phoneme /f/ was excluded from the research,
due to the interference of this phoneme. For the verification of
the extension, we performed the calculation of the difference
between higher and lower frequencies and intensities.

The auditory-perceptual and acoustic evaluations of the
speech samples of the individuals in the research were analyzed
randomly, and the analysis was carried out by two evaluators
with experience with dysarthria, by consensus. This way, the
evaluations of all the participants in the research were recorded
on video, so that both evaluators could, together, observe the
parameters that needed the image of the participant to be observed,
such as cycles per minute, words per exhalation, resonance, and
articulation. It is noteworthy that for the auditory-perceptual
and acoustic analysis of the voice, the evaluators were blind,
i.e., they did not make use of video-recorded images.

For the evaluation of the impact of dysarthria on the QoL
of patients and elderly, the “Living with Dysarthria” (“Vivendo
com Disartria”) questionnaire was used, developed by the Vardal
Institute, translated into Brazilian Portuguese, and culturally
adapted by Behlau and Padovani'®!®, This instrument aims at
evaluating the perception of difficulties in speech of individu-
als with dysarthria, i.e., the way subjects perceive themselves
and their difficulties in speech®!¥,

This questionnaire consists of ten sections, each containing
five statements, to which the subjects must answer from one to
six, the lowest number being “totally disagree” and the highest
number being “fully agree”. For the analysis of this question-
naire, we calculated the median of the answers for the five state-
ments in each section (1-10) and also the sum of the scores of
all statements, totaling 50. The total score may reach minimum
value of 50 and maximum of 300 points. Only in section 1, rel-
evant to the speech and voice aspects (breathing, phonation,
articulation, and prosody), the statements were analyzed indi-
vidually, in addition to comparing the medians between groups.

Data analysis
The data obtained through the “Dysarthria Evaluation

Report” and the questionnaire “Living with Dysarthria” were
analyzed for comparing the PG and the CG.
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For the statistical analysis, we used the Statistical Package
for the Social Sciences software, version 13.0 for Windows,
using the x? test for the categoric variables and the Mann-
Whitney test for numerical variables, assigning significance
level of p-values<0.05.

RESULTS

The clinical characteristics were similar between groups,
which indicated that the groups were clinically compatible.
Moreover, the group with PD presented, according to the Hoehn
and Yahr scale'V, light to moderate stages of the disease, with
two individuals in stage 1; five in stage 1.5; five in stage 2, and
one in stage 2.5 (Table 1).

Table 1. Characterization of the sample according to age, gender,
schooling, and time of disease in the group with Parkinson’s disease
and the control group

. Groups

Variables PG (n=13) CG (n=12)
Age (years)

Median 68 68

Minimum—-maximum 40-76 40-77
Gender

Female 7 7

Male 6 5
Schooling (years)

Mean 8.9 74

Minimum—maximum 0-16 0-16
Time of disease (years)

Mean 5.5 -

Minimum—maximum 2-12 -

Caption: PG = Parkinson’s disease group; CG = Control group

In the evaluation of dysarthria (Table 2), it was observed that
the PG showed significance difference in relation to the CG in
the acoustic analysis for the habitual frequency among females
(p=0.025) and males (p=0.028), in which both had higher fre-
quency than in the CG. Moreover, the PG showed higher mean
of intensity extension than the CG (p=0.039).

In the auditory-perceptual evaluation, only the prosody
parameter showed significance difference in the comparison
between the groups (p=0.012), demonstrating higher compro-
mised in the patterns of emphasis, intonation, and speed of
speech in the PG. The remaining parameters studied (respira-
tion, phonation, resonance, and articulation) presented no sta-
tistical difference between the groups.

In the questionnaire “Living with Dysarthria” (Table 3),
patients with PD had, in general, more negative impact on the
QoL, when compared to the total score of the questionnaire
(p=0.005). The patients had a worse subjective perception of
the impact of speech and voice modifications when compared
to the group of neurologically healthy individuals.

Among the most significant aspects, we highlight: the aspects
related to speech, in which patients noticed speaking in a slower
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Table 2. Comparison of the mean values and standard deviation of the
auditory-perceptive and acoustic analysis and the percentage of the
number of individuals with the presence of the subharmonic between
the PG and CG

Analysis PG cG p- value
MeantSD  MeantSD
Acoustic
Habitual frequency —F (Hz) ~ 212.7434.3 179.24347  0.025*
Habitual frequency — M (Hz)  168.2+33.2 128.2+214  0.028*
Habitual intensity (dB) 74.918.6 80.4+4.8 0.149

Frequency range (Hz) 109.54£33.1  130.0+49.7 0.480
Intensity range (dB) 8.6+3.9 5.7+4.3 0.039*
Rate of speech (sil/sec) 6.2+1.0 6.1+1.1 0.806
MPT (sec) 14.5£7.3 12.5£3.1 0.807
Subharmonic 61.5%" 41.6%** 0.320
Auditory-perceptual

Breathing 1.8+1.2 1.1+1.0 0.621

Phonation 2.440.5 2.2+0.6 0.506
Resonance 0.6+11 0.08+0.2 0.287
Articulation 0.9+1.0 0.0810.2 0.092
Prosody 1.4£1.0 0.1+0.3 0.012*
Dysarthria degree 7.0+3.3 3.611.4 0.327

*Significant p-value; **Percentage of individuals with sub-harmonic presence —
Mann-Whitney and x? test

Caption: PG = Parkinson’s disease group; CG = control group; X = mean;
SD = standard deviation; F = female; M = male; Hz = hertz; Db = decibel; sil/sec =
syllables per second; MPT = maximum phonation time; sec = seconds

Table 3. Comparison of the medians of the sections, statements
in theme 1 and total score of the questionnaire “Living with Dysarthria” in
the Parkinson’s and the Control Group

Sections of the questionnaire PG CG p-value

1 - Communication related to speech 5 1 0.002*
A - | feel breathless when | speak 3 1 0.979
B - | get hoarse 4 1 0.123
C - My speech is slow 4 1 0.046*
D - My speech is dragged 5 1 0.002*
E - | have to repeat what | say because 5 1 0.002*
people don’t understand me

2 - Communication related to language 4 1 0.026*

and cognition

3 - Communication related to tiredness 1 1 0.068

4 - Effects of the emotion 4 1 0.077

5 - Effects on different people 1 1 0.011*

6 - Effects on different situations 3 1 0.123

7 - My difficulties in communication affect 1 1 0.068

my possibilities of...

8 - What do you believe contributes to the 4 1 <0.0001*

changes in your communication?

9 - How is my communication altered? 3 1 0.046*

10 - How do you perceive the changes and 4 1 0.004*

the possibility of changing your way

of speaking?

Total score 148 87 0.005*

*Significant p-value — Mann-Whitney test.
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and imprecise way, needing to repeat to be understood so that
other people understand them; the aspects of language and
cognition; the way how people see and communicate with the
patients with PD; what patients believe contribute to their dif-
ficulties in speaking and how they think their speech is altered;
and the perception and the possibilities of changes in the voice.

DISCUSSION

Most evaluation parameters for dysarthria revealed similar
results between the studied groups. The main parameters dif-
ferentiating the groups were the fundamental frequency and
the prosody.

When identifying that most part of the studied parameters
was similar between the groups of patients with PD and CG,
the study indicates that such modifications may be more related
to the average aging process of the speech and voice aspects
(presbyphonia) rather than the dysarthria aspects themselves
due to PD.

These results become relevant for considering that the speech
and voice modifications may result from aging, especially in
patients with PD in initial clinical stages of the disease (1-3)
according to the Hoehn and Yahr scale".

However, this study showed that the fundamental frequency
and the prosody are altered in the group of patients with PD.
These two aspects may be considered as the main parameters
of speech and voice differentiating groups, as well as the ones
first to be affected by PD.

Studies correlating speech and voice of patients with PD
with the stage of the Hoehn and Yahr scale"? refer to different
results, since the absence of significant results between patients
in the initial and advanced stages to the studies relating devia-
tions in the fundamental frequency of vowels, modifications
in the speed of speech and in intensity!?.

Thus, it is important to highlight that speech and voice alter-
ations do not occur only due to PD. During the senile process,
the laryngeal structures are also affected, i.e., anatomic and
physiological alterations proper of aging will compromised
the structual and function of the larynx and be related to voice
alterations, called presbyphonia. Changes in voice quality are
relatively common among elderly. Studies point out that approx-
imately 29% of people aged over 66 years old report having
different kinds of voice problems*.

Changes due to presbyphonia include alterations in the
mucosa of the vocal fold, with reduced amounts of elastic
fibers, resulting in less elasticity and diminished vibration
wave in the vocal fold; calcification of the cartilage; muscle
atrophy; reduced muscle control transmission, resulting in
instability and voice tremor; voice fatigue; hoarseness; and
reduced intensity5!7,

Modifications in the auditory-perceptual and acoustic anal-
ysis of speech and voice also occur in the process of aging, in
which the decrease in the harmonics, alteration in the pneu-
mophonoarticulatory coordination, reduction in MPT, and nasal
resonance are observed>!6:1),

The alterations of the aging process justify the similarities
between groups in the parameters of breathing, phonation, resonance

CoDAS 2015;27(3):248-54
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and articulation (auditory-perceptual analysis), habitual intensity,
elocution rate, frequency range, MPT, and subharmonic presence.

However, studies carried out among elderly identify that the
presbyphonic voice tends to result in modifications in the habit-
ual frequency, in which men have more high-pitched voices and
women the low-pitched ones'?. In this study, the PG, both for
females and males, presented higher habitual frequency when
compared to the groups of neurologically healthy subjects.

The usual frequency considers the number of vibrations per
second of the vocal folds in a given moment. It represents a direct
relation with length, tension, rigidity, and mass of the vocal folds!'®.

The higher frequency is produced by the elongation of the
vocal folds associated with a rapid vibration of the wave of
the mucosa. Due to rigidity, one of the clinical aspects of PD,
there may be a constant activation of the muscles of the vocal
folds and, consequently, and elongation of the interarytenoid mus-
cles, resulting in the emission of sound in a higher frequency®”.

Moreover, studies report that the elevation of the habitual
frequency may be possible in patients with PD due to the “on”
period of the medication derived from levodopa, which presents
a discrete improvement in acoustic measures!'”.

In relation to the prosody, which consists of the rhythm
and speed of speech, articulation, pauses in speech, and inten-
sity variations®, patients with PD may have variable speed of
speech, that being too fast in some moments of the emission,
and occasionally alternating with slower ones®”. Alterations
in the speed of speech associated with PD have been justified
by the presence of abnormal patterns of muscle activity, reduced
articulatory range of movement, deficient strength, and tremor
of the orofacial structures@®2".

Moreover, other studies have justified the prosodic alterations
not only due to muscle rigidity but also due to dysautonomia.
Dopamine is important in the brain stem in autonomic regula-
tion; considering this is the neurotransmitter affected in PD, the
patients may present alterations both in central and peripheral
pathways of the autonomic nervous system. In addition, stud-
ies report that the levodopa, usual medication of patients with
PD, does not have relevant benefits in prosody®*?.

This way, the alterations in the habitual frequency and in
prosody, found in the present study, were proved different
between the group with PD and the group of neurologically
healthy elderly, and such alterations may be the first findings
of dysarthria in groups of patients with PD in the initial stages.

Thus, this study highlights the importance of the evaluation
of these parameters in both groups, perhaps precociously aiding
the differentiation of elderly and patients with PD.

When analyzing the prosody through the evaluation of the
QoL related to the dysarthria, it was verified that the impres-
sions related to the dysarthria suffered great impact, especially
evidenced in section 1, statements “C” and “D,” with repercus-
sion in the communication of the patients with PD and, con-
sequently, the need for patients to repeat what they say to be
understood (statement “1E”).

These findings show that, regardless of the fact that most
parameters studies are similar between the groups, the parameters
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changed (fundamental frequency and prosody) provide a nega-
tive impact on the QoL of these patients.

However, the fact that patients with PD suffer with the
diagnosis of a chronic, neurodegenerative, incurable, and pro-
gressive disease is not ruled out, which may result in fear and
despair, reflecting directly in the QoL of these subjects®. This
may also cause some patients to face some typical aging signs
as possible alterations caused by the progression of PD.

It is known that the QoL is multidimensional and involves
several aspects, such as the degree of satisfactions in the family,
love, social and environmental life, and having an unquestion-
able influence on the health of the individuals in the evaluation
of their QoL®¥. Specifically, when it comes to communication,
not only the aspects of speech and voice are important, but also
other aspects may be associated with the negative impact of the
QoL on the communication of patients with PD.

The questions related to language and cognition also revealed
negative impact on the QoL for the group with PD, as observed
in section 2 of the instrument.

Patients with PD may have cognitive alterations already in
the initial stages of the disease, even with light motor symp-
toms®. Among the cognitive deficits most emphasized by
the studies, there are alterations in memory, attention, execu-
tive functions, visuospatial capacity, language, and reduced
abstractions capacity. Other studies highlight that the depres-
sion in PD is pointed out as one of the aspects which most
cause impacts on cognition and has a great influence on the
QoL of these patients®®.

During senescence, however, alterations in relation to lan-
guage and cognition may also occurs, such as difficulties in
organizing the thematic information of the narratives, altera-
tions in the fast recovery of the lexicon in naming situations,
difficulties in the access to the conceptual and perceptual infor-
mation systems (linguistic and non-linguistic), and alterations
in working memory, among many others®”.

Therefore, it is not possible to state, in this study, whether
the alterations of language and cognition are due to PD or to the
aging process, which is necessary for a more detailed investi-
gation of the groups. However, it is evident that such aspects
influence negatively on the QoL of patients with PD.

Moreover, other aspects are involved. With the progression
of the disease, alterations in posture and gait contribute for the
elevated risk of falls of these patients. This will lead patients
into reducing their activity level and increasing the level of
dependency on other people. From this moment, patients tend
to isolate socially, due to their fear of leaving home, spending
most of their time in the household environment and alone,
resulting, thus, in the compromising of the social support, with
their families and in the relationship with the society®, keeping
them away, and causing different reaction in people.

Thus, the possible contributors for the changes in the QoL,
focused on the communication of patients with PD, may be
attributed to the social domain (such as problems in relation-
ships and with the people in their social environment), diffi-
culties in mobility and in daily life activities, the increased
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risk of falls, emotional well-being, cognition and speech, and
voice alterations®®.

As approached in the last two sections of the questionnaire
of QoL, patients with PD are unsatisfied with the way and the
quality of their communication, having the need of help from
other people to maintain their communicative function. Moreover,
they show little hope in relation to the improvement in commu-
nication, voice, and speech once that, from the moment they are
diagnosed and know about their neurodegenerative and chronic
disease, they get frustrated knowing that the medical treatment
is just palliative and that there is no treatment available to inter-
rupt the course of the disease and avoid it®*,

This way, this study implies that the prosodic changes and
of the habitual frequency in subjects with PD, together with
physical and cognitive problems, the social isolation, and the
perceptions of change and dissatisfaction with the communi-
cation, are determining factors for a negative view of the QoL.

Specifically in relation to the communication, the prosodic
alterations and the habitual frequency are proved relevant, once
that, even with the remaining parameters being similar between
the groups (Parkinson and control), the PG had a more nega-
tive impact on the QoL focused on communication, i.e., the
compromising of the prosody and the habitual frequency have
an impact on the QoL of the subjects with PD.

Other significant data in voice evaluation were the intensity
range, in which the PG had higher mean range. According to
previous studies, such findings could be justified by the fact
that the patients are conscious of their difficulties and, due
to that, they perform more variations in the intensity to com-
pensate the reduced vocal range®?.

From these results, the importance of speech therapy in the
rehabilitation and in the QoL of patients with PD is emphasized.
It is also important to emphasize the importance of therapeutic
interdisciplinary planning with this population, once not only
the aspects of speech and voice interfere on the QoL focused
on communication.

This study provides important information on the differ-
ences between the speech and voice aspects of patients with
PD and the average aging process and their impact on the QoL.
However, new researches are necessary, considering that there
is a need for the broadening of the studied sample and of lon-
gitudinal studies, once the PD is progressive.

CONCLUSION

The acoustic and auditory-perceptual analysis of individu-
als with PD showed similar parameters to the ones present in
the average aging process. However, the prosody and the habit-
ual frequency may be some of the first changes in dysarthria
among patients with PD.

Besides, it is evident that issues of communication and speech
have a negative effect on the QoL of the subjects with PD —
prosody and habitual frequency being the most related ones,
with other factors, such as language, cognition, and socializa-
tion problems.

253

ACKNOWLEDGMENTS

We thank the Laboratorio de Estudos da Postura e da
Locomogdo (LEPLO) and the Program of Physical Activities
for patients with Parkinson’s disease (Programa de Atividade
Fisica para pacientes com doenga de Parkinson — PROPARKI)
of the Universidade Estadual Paulista “Julio de Mesquita Filho”
(UNESP) campus Rio Claro, for conducting this study.

We also acknowledge the help and financial support pro-
vided by the Programa Institucional de Bolsas de Iniciagdo
Cientifica (PIBIC) of the Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico (CNPq).

*LFM was responsible for guidance and supervision; LTBG authorized
data collections, which occurred in the Laboratory of Studies of Posture and
Locomotion (Laboratorio de Estudos da Postura e da Locomogdo — LEPLO),
Instituto de Biociéncias, da Universidade Estadual Paulista campus Rio Claro
(UNESP); CLS was responsible for data collection; CLS, LFM, and LTBG
contributed for the final writing of the article.

REFERENCES

1. Camarano AA, Kanso S. Perspectivas de crescimento para a populagio
brasileira: velhos e novos resultados. Texto para discussdo. Rio de
Janeiro: Ipea; 2009.

2. Bezerra FC, Almeida MI, Nébrega-Therrien SM. Estudos sobre
envelhecimento no Brasil: revisdo bibliografica. Rev Bras Geriatr
Gerontol. 2012;15(1):155-67.

3. Mehanna R, Moore S, Hou JG, Sarwar Al, Lai EC. Comparing clinical
features of young, middle onset and late onset Parkinson’s disease.
Parkinsonism and Related Disorders. [cited 2014 February 13]. Available
from: http://dx.doi.org/10.1016/j.parkreldis. 2014.02.013.

4. Skodda S, Visser W, Schlegel U. Gender-related patterns of dysprosody
in Parkinson disease and correlation between speech variables and motor
symptoms. Journal of Voice. 2011;25(1):76-82.

5. Pereira D, Garrett C. Factores de risco da doenca de Parkinson: um
estudo epidemioldgico. Acta Med Port. 2010;23(1):15-24.

6. Schalling E, Gustafsson J, Ternstrom S, Wilén FB, Sodersten M.
Effects of tactile biofeedback by a portable voice accumulator on voice
sound level in speakers with Parkinson’s disease. Journal of Voice.
2013;27(6):729-317.

7. Amold C, Gehrig J, Gispert S, Seifried C, Kell CA. Pathomechanisms
and compensatory efforts related to Parkinsonian speech. Neuroimage
Clin. 2014;4(1):82-97.

8. Ikuta YM, Reis CRM, Ramos MMAB, Borges MMG, Aratjo MC.
Avaliagdo da fungdo cognitiva em pacientes com doenga de Parkinson.
Rev Para Med. 2012;26(1):1-6.

9. Silva FS, Pabis JVPC, Alencar AG, Silva KB, Navarro-Peternella FM.
Evolugdo da doenca de Parkinson e comprometimento da qualidade de
vida. Rev Neurocienc. 2010;18(4):463-8.

10. Hartelius L, Elmberg M, Holm R, Lovberg AS, Nikolaidis S. Living with
Dysarthria: Evaluation of a Self-Report Questionnaire. Folia Phoniatr.
Logop. 2008;60(1):11-9.

11. Hoehn MM, Yahr MD. Parkinsonism: onset, progression, and mortality.
Neurology. 1967;17(5):427-42.

12. Fracassi AS, Gatto AR, Weber S, Spadotto AA, Ribeiro PW, Schelp AO.
Adaptacio para a lingua portuguesa e aplicagio de protocolo de avaliagdo
das disartrias de origem central em pacientes com doenga de Parkinson.
Rev CEFAC. 2011;13(6):1056-65.

13. Puhl AE, Diaféria G, Padovani MM, Behlau MS. Living with dysarthria
self-reported questionnaire in Parkinson’s disease. In: 28th IALP
Congress; 2010; Atenas, Grécia.

CoDAS 2015;27(3):248-54



254

14.

15.

16.

17.

18.

19.

20.

21.

22.

Scarpel RD. Doenga de Parkinson: caracterizagdo dos pacientes em diferentes
estdgios da doenga na correlacdo entre pardmetros fonoarticulatérios
e questiondrio de desvantagem vocal (Voice Handicap Index — VHI)
[dissertaco]. Sao Paulo: Pontificia Universidade Catdlica de Sao Paulo; 2007.
Cerceau JSB, Alves CFT, Gama ACC. Analise acustica da voz de
mulheres idosas. Rev CEFAC. 2009;11(1):142-9.

Martins RHG, Goncalvez TM, Pessin ABB, Branco A. Aging voice:
presbyphonia. Aging Clin Exp Res. 2014;26(1):1-5.

Prakup B. Acoustic measures of older singers and nonsingers voices. J
Voice. 2012;26(3):341-50.

Ahmad K, Yan'Y, Bless D. Vocal fold vibratory characteristics of healthy geriatric
females — analysis of high-speed digital images. J Voice. 2012;26(6):751-9.
Menezes KSM, Master S, Guzman M, Bortnem C, Ramos LR.
Differences in acoustic and perceptual parameters of the voice
between elderly and young women at habitual and high intensity. Acta
Otorrinolaringol Esp. 2014;65(2):76-84.

Ferraz HB, Mourdo LF. Doenga de Parkinson. In: Chippetta AL. Doengas
Neuromusculares, Parkinson e Alzheimer. Sdo José dos Campos: Pulso
Editora; 2003. p. 45-54.

Coutinho SB, Diaféria G, Oliveira G, Behlau M. Voz e fala
de Parkinsonianos durante situacdes de amplificagdo, atraso e
mascaramento. Pr6-Fono Rev Atual Cient. 2009;21(3):219-24.
Theodoros DG, Murdoch BE. Disartria Hipocinética. In: Vitorino J,
Murdoch BE. Disartria: Uma abordagem fisiolégica para avaliacdo e
tratamento. Sao Paulo: Editora Lovise; 2005. p. 299-349.

CoDAS 2015;27(3):248-54

23.

24.

25.

26.

27.

28.

29.

Lirani-Silva C, Mourio LF, Gobbi LTB

Micielo G, Tosi P, Marcheselli S, Cavallini A. Autonomic dysfunction in
Parkinson’s disease. Neurol Sci. 2003;24(1):32-4.

Azevedo LL, Cardoso F. Ac¢do da levodopa e sua influéncia na voz e na
fala de individuos com doenca de Parkinson. Rev Soc Bras Fonoaudiol.
2009;14(1):136-41.

Silva JAMG, Filho AVD, Faganello FR. Mensuragdo da qualidade de
vida de individuos com a doenga de Parkinson por meio do questiondrio
PDQ-39. Fisioter Mov. 2011;24(1):141-6.

Melo LM, Barbosa ER, Caramelli P. Declinio cognitivo e deméncia
associados a Doenca de Parkinson: caracteristicas clinicas e tratamento.
Rev Psiq Clin. 2007;34(4):176-83.

Soares ZF, Santana AR, Rabelo DF. Prejuizo de func¢des cognitivas na
doenga de Parkinson: um estudo de revisdo. In: Anais do IV Simpdsio
de Satide Publica da Regido Sudoeste: O SUS e a saide do idoso. Jequi€.
2012;2238-9326.

Mac-Kay APMG. Linguagem e Gerontologia. In: Fernandes FDM,
Mendes BCA, Navas ANPGP. Tratado de Fonoaudiologia. Sdo Paulo:
Roca; 2009. p. 386-91.

Gongalves LHT, Alvarez AM, Arruda MC. Pacientes portadores da
doenca de Parkinson: significado de suas vivéncias. Acta Paul Enferm.
2007;20(1):62-8.

Azevedo LL, Cardoso F, Reis C. Andlise actstica a prosddia em
mulheres com Doenga de Parkinson: comparagio com controles normais.
Arq Neuropsiquiatr. 2003;61(4):999-1003.



