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Idiopathic Parkinson’s disease: vocal and 
quality of life analysis
Doença de Parkinson idiopática: análise vocal e da qualidade de vida
Luiza Furtado e Silva1, Ana Cristina Côrtes Gama2, Francisco Eduardo Costa Cardoso3, César Augusto da 
Conceição Reis4, Iara Barreto Bassi5

Parkinson’s disease (PD) is a degenerative and chronic 
disease of the central nervous system that affects, specifi-
cally, the neurons in substantia nigra mesencephalic, which 
are responsible for the release of the dopamine neurotrans-
mitter1-4. The reduction of dopamine in the region of stria-
tum leaves it overly active, leading to motor abnormalities 

typical of PD, such as tremor at rest, bradykinesia, rigidity, 
and postural instability1-6.

PD happens typically from 50 to 75 years-old in both sexes 
and is considered the second most common neurodegenera-
tive disease in the elderly. About 3.4% of Brazilians over 64 
years-old have the disease7.
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ABSTRACT
Objective: To compare voice and life quality of male patients with idiopathic Parkinson’s disease, with individuals without disease (Control 
Group). Methods: A cross-sectional study that evaluated the voice of individuals with Parkinson’s disease, the group was composed of 27 
subjects, aged from 39 to 79 years-old (average 59.96). The Control Group was matched on sex and age. Participants underwent voice re-
cording. Perceptual evaluation was made using GRBASI scale, which considers G as the overall degree of dysphonia, R as roughness, B as 
breathiness, A as asthenia, S as strain and I as instability. The acoustic parameters analyzed were: fundamental frequency, jitter, shimmer, 
and harmonic to noise ratio (NHR). For vocal self-perception analysis, we used the Voice Related Quality of Life protocol. Results: Fundamen-
tal frequency and jitter presented higher values in the Parkinson’s group. NHR values ​​were higher in the Control Group. Perceptual analysis 
showed a deviation ranging. The vocal disorder self-perception demonstrated a worse impact on quality of life. Conclusions: Individuals with 
Parkinson’s disease have an altered voice quality and a negative impact on quality of life.
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RESUMO
Objetivo: Comparar a qualidade vocal e a qualidade de vida entre pacientes do sexo masculino com doença de Parkinson idiopática e indiví-
duos sem a doença (Grupo Controle). Métodos: Estudo transversal que avaliou a voz de 27 indivíduos com doença de Parkinson, com idades 
entre 39 a 79 anos (média de 59,96). O Grupo Controle foi pareado em sexo e idade. Avaliação perceptiva foi feita usando escala GRBASI, que 
considera G como o grau global da disfonia, R como a rugosidade, B como soprosidade, A como astenia, S como tensão e I como instabilidade. 
Os parâmetros acústicos analisados foram: frequência fundamental, jitter, shimmer e harmonic to noise ratio (NHR). Para análise da auto-
percepção vocal, utilizou-se o protocolo Qualidade de Vida e Voz. Resultados: As medidas frequência fundamental e jitter apresentaram va-
lores mais altos no grupo com doença de Parkinson. Valores de NHR foram maiores no Grupo Controle. Análise perceptivo-auditiva mostrou 
desvio da qualidade vocal. O distúrbio de autopercepção vocal demonstrou impacto negativo na qualidade de vida. Conclusões: Indivíduos 
com doença de Parkinson idiopática apresentam qualidade vocal alterada e impacto negativo na qualidade de vida.

Palavras-Chave: doença de Parkinson, voz, qualidade de vida, disfonia.
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The combination of PD motor signs leads to phonoartic-
ulatory changes that result in voice, articulation, and swal-
lowing disorders. It is estimated that 70% of individuals with 
PD have voice disorders characterized by: decreasing in the 
intensity of voice, monotone, imprecise articulation, chang-
es in the speech speed, change of pitch, qualitative changes 
such as tremors, hoarseness, and breathiness. This group of 
amendments is called hypokinetic dysarthria3,5,8,9. The vocal 
disorders in PD commonly affect the standard communica-
tion, making diagnosis important for treatment and health 
promotion of individuals with PD.

PD negatively affects the individual’s quality of life, since it 
is characterized by a set of motor abnormalities that may be 
accompanied by cognitive changes, memory deficits, freez-
ing, and slow physiological responses, decreased in voice vol-
ume and other complications in both speech and swallowing, 
which directly interfere with the individual’s level of disabili-
ty4. As soon as the communication is understood as a human 
need, it is possible to conclude that changes that limit this 
process affect the individual’s quality of life in a negative way.

Although several studies have analyzed the impact of PD 
on individual’s quality of life, few studies have evaluated the 
quality of life related to the voice.

A multidimensional analysis of the PD patient’s voice, in-
volving aspects of perceptual and acoustic analysis of voice, 
beyond the vocal self-perception of the patient, can improve 
the ability of the speech and language therapist in describing 
voice quality in PD as well as can aid the diagnosis of laryn-
geal changes in PD10.

This research aimed at analyzing the voice quality and vo-
cal self-perception of bearers of idiopathic PD that were male, 
compared with those without the disease (Control Group).

METHODS

This was a cross-sectional study, in which voices from 
bearers of idiopathic PD and those without it were analysed 
by means of a vocal quality of life assessment11.

The Movement Disorders Clinic at the Hospital das 
Clínicas has 450 registered patients diagnosed with idio-
pathic PD. According to sample calculation with an estima-
tion error of 10 and 95% of significance level, a sample of 27 
individuals with PD was obtained. The inclusion criteria for 
for the PD group were: male individuals with PD diagnosis 
according to the United Kingdom PD Society Brain Bank 
Clinical Diagnostic Criteria and individuals at stages 1 to 3 
of the Hoehn-Yahr scale of disability12. The exclusion criteria 
were: to have a history of vocal and laryngeal disorders; to 
be diagnosed with other associated neurological disease; to 
not understand the tasks required to assess vocal speech and 
present inability to respond to the Voice-Related Quality of 
Life (V-RQOL) protocol13.

The inclusion criteria for the Control Group were: male 
individuals without the disease and age matched with the 
group of individuals with PD. The exclusion criteria for the 
Control Group were: to be diagnosed with neurological dis-
ease and/or history of voice and laryngeal disorders; to not 
understand the tasks required and to present inability to re-
spond to the V-RQOL protocol.

The group of individuals with PD was composed of 27 
male individuals, with ages ranging from 39 to 79 years-old 
and a 59.96 average of age, who attended the service for 
neurological consultation. All participants were using one 
or more medications for PD, such as Sifrol, Amantadine, 
Levodopa, Entacapone, Sinemet, Biperiden, Bromocriptine, 
Artane, and Niar. The Control Group consisted of 27 male in-
dividuals, with ages ranging from 42 to 82 years-old and 59.48 
average of age, who fit the inclusion and exclusion criteria of 
the study, being caregivers of patients.

The patients underwent a voice and speech recording 
by: sustained vowel /a/, counting 1 to 20, and days of week. 
To perform the data analysis and recording, a Dell® comput-
er, Optiplex GX260 model, with Direct Sound® professional 
sound board was used, which is available in the Speech and 
Language Therapy Clinic of Hospital das Clínicas. The re-
cording was performed in a soundproof booth, and the in-
dividuals were standing, using a headset microphone AKG 
170®(Austria). Voice capture was performed using the CSL, 
Kay Elemetrics®, MDVP module and the Audacity program, 
version 1.3 Beta.

After recording the sound wave, the following parameters 
were selected for acoustic analysis: fundamental frequency in 
Hertz, jitter in percentage, shimmer in percentage, and har-
monic-to-noise ratio (NHR) in dB.

The GRBAS, which considers G as the overall degree of 
dysphonia, R as roughness, B as breathiness, A as asthenia, 
and S as strain, parameters were used for perceptual evalu-
ation, proposed by the Japanese Society of Logopedics and 
Phoniatrics14, which considers G as the overall degree of dys-
phonia, R as roughness, B as breathiness, A as asthenia, and 
S as strain. It was also analysed the instability parameter as 
I, which was later introduced15. On this scale, the appraiser 
must indicate in the changed parameters which are the de-
grees of deviation on a numerical scale ranging from 0 to 3. It 
was considered 0 as no change, 1 as mild change, 2 as moder-
ate change, and 3 as an amendment intense.

The sustained vowels were presented to the evaluators 
separately from the connected speech, who did not have 
prior knowledge if the voice belonged to PD Group or to the 
Control one. Thus, voices presentation was random.

Four speech and language therapists were selected to 
perform the perceptual evaluation. In order to determine the 
intra-rater reliability, 20% of the voices were repeated ran-
domly, totalizing 65 emissions of sustained vowels and 65 of 
connected speech.
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Professionals who had intra-rater reliability over 70%, 
as measured by Spearman’s correlation, had their responses 
accounted. Four evaluators were selected for the sustained 
vowel and two others for connected speech.

It was applied the V-RQOL to analyze the quality of life, 
which is a vocal self-evaluation protocol that analyses as-
pects from quality of life related to voice. It is composed of 
ten items, being six of physical domain and four of socio-
emotional domain. The protocol provides a total score (rang-
ing from 0 to 100, in which 0 indicates worse quality of life 
and 100 better quality of life) and a score for each domain. 
The participants answered a Brazilian validated version of 
V-RQOL13, which was read by the participants with one of the 
researchers together.

The statistical analysis was performed by means of the 
Wilcoxon’s test, and p-values were less than 0.05.

All patients were duly informed about their participa-
tion in the research, and allowed the use of their voices af-
ter the informed consent had been signed. This research was 
approved by the Research Ethics Committee, on the report 
number ETIC 676/07.

RESULTS

Table 1 shows the comparison of acoustic measurements 
between the groups of individuals with and without the dis-
ease. The measures of fundamental frequency and jitter are 

higher in the group with PD. The values of NHR were higher 
in the Control Group.

Tables 2 and 3 indicate the parameters distribution of the 
perceptual evaluation (GRBASI) for the tasks of speech and 
sustained vowel, respectively.

Table 4 indicates the comparison of the V-RQOL values 
between the group of individuals with PD and the Control 
one, showing a greater negative impact on quality of life in all 
domains of the questionnaire, in the group with PD.

DISCUSSION

PD has been studied since the beginning of 19th century 
and much has been discovered about the clinical symptoms 
of the disease, as well as treatments to be applied. With re-
gards to speech and language therapy, the disease can lead 
to vocal and orofacial disorders with an impact on swallow-
ing. It is estimated that 70% of individuals with PD have vocal 
disorders, such as decreasing in the intensity of voice, mono-
tone, imprecise articulation, changes in the speech speed, 
change of pitch, qualitative changes such as tremors, hoarse-
ness, and breathiness8,9.

This research has analysed acoustically the voice of 27 
males with PD and 27 without it, and it was found that 
measures of fundamental frequency (F0) and jitter showed 
a statistical difference between groups with higher values 
in the PD Group.

Table 1. Comparison of the acoustic measures between the group of individuals with Parkinson’s disease and the Control Group.

Measure Situation Average Standard deviation p-value

F0
PD 155.07 31.67

0.031
Control 136.16 21.85

Jitter
PD 2.32 2.42

0.043
Control 1.54 2.83

Shimmer
PD 6.43 5.60

0.065
Control 7.87 5.55

NHR
PD 0.17 0.08

0.013
Control 0.22 0.15

Wilcoxon’s test. PD: Parkinson’s disease; F0: fundamental frequency; NHR: harmonic to noise ratio.

Table 2. Distribution of the parameters of the perceptual evaluation (GRBASI) in the connected speech task.

Measure Situation
G R B A S I

n (%) n (%) n (%) n (%) n (%) n (%)

Normal
Control 9 (16.7) 9 (16.7) 27 (50) 52 (96.3) 47 (87) 50 (92.6)

PD 6 (11.1) 10 (18.5) 13 (24.10) 47 (87) 50 (92.6) 42 (77.8)

Mild
Control 34 (63) 34 (63) 25 (46.3) 2 (3.7) 4 (7.4) 4 (7.4)

PD 22 (40.7) 26 (48.1) 27 (50) 6 (11.1) 4 (7.4) 9 (16.7)

Moderate
Control 9 (16.7) 9 (16.7) 1 (1.9) 0 (0) 3 (5.6) 0 (0)

PD 24 (44.4) 16 (29.6) 12 (22.2) 1 (1.9) 0 (0) 3 (5.6)

Severe
Control 2 (3.7) 2 (3.7) 1 (1.9) 0 (0) 0 (0) 0 (0)

PD 2 (3.7) 2 (3.7) 2 (3.7) 0 (0) 0 (0) 0 (0)

p-value 0.009 0.379 0.000 0.081 0.308 0.027

Wilcoxon’s test. PD: Parkinson’s disease; G: overall degree of dysphonia; R: roughness; B: breathiness; A: asthenia; S: strain; I: instability.
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The higher values of F0 in PD patients treated with dopa-
minergic drugs, when compared to the Control Group, are 
similar to those found in the literature16-19, which may be the 
rigidity result of the laryngeal and respiratory muscles20, be-
sides the laryngopharyngeal tract hypomobility19. Therefore, 
stiffness and hypokinesia seem to be responsible for the in-
crease in the F0 in men with PD19.

The jitter values were higher in men with PD in several 
studies9,10,16-18,20-22, when compared to the controls, corrobo-
rating the present study. The jitter increase may be associated 
with the loss of muscles motor control, which holds the func-
tion of the vocal folds, increasing the aperiodicity in the acous-
tic signal and the values of such measure in the PD Group10.

The shimmer values were not different in the groups and 
this result is similar to that found in the literature10,17,23.

Measures of NHR showed statistical differences between 
the PD Group and the Control Group in this study, being 
higher in the latter. These results are consistent with the lit-
erature17,23, and this finding may reflect on the aging process 
of the larynx, which can compromise the quality of the voice, 
being more evident in males, especially from the sixth decade 
of life, and may or may not be aggravated by PD20.

The anatomic and/or physiological features that may be 
associated with the changes in the NHR measures, in cases of 
hypokinetic dysarthria, as patients with PD, are still not clear.

In the perceptual evaluation of connected speech 
(Table  2), the parameters that showed statistically signifi-
cance difference between PD patients and controls were G 
(p=0.009), B (p=0.000), and I (p=0.027). With regards to the 
perceptual evaluation of sustained vowel (Table 3), the pa-
rameters that showed statistically significance difference 

between PD patients and controls were B (p=0.026), A 
(p=0.000), S (p=0.002), and I (p=0.006) and such findings are 
consistent with the literature8,16,18,24.

One study found 79.2% of vocal deviation in the group 
with PD, ranging from mild (29.2%), moderate (45.8%), and 
intense degrees (4.2%)16, showing a prevalence of dysphonia 
in PD similar to the present study. The authors found that the 
parameters hoarseness and breathiness were the most al-
tered ones16. These findings are similar to the present study, 
in which the most altered perceptual parameters of connect-
ed speech and sustained vowel were breathiness (B) and in-
stability (I). These findings support the hypothesis that the 
hypokinetic dysarthria, present in PD, by impairing glottic 
closure20, can therefore generate the presence of air that is 
not sounded, auditorily perceived as breathiness.

Regarding the presence of instability, a research that cor-
related the perceptual evaluation with the contractile pat-
tern of the intrinsic muscles of the larynx in PD, by means 
of electromyography, found that the vocal tremor auditory 
rated did not correlate with the electromyography findings24. 
This suggests that the vocal instability, perceived in the per-
ceptual evaluation, does not have a direct correlation with 
the standard laryngeal.

The perceptual evaluation parameter of asthenia, ob-
served in PD, has been associated with two distinct mecha-
nisms, which, however, are coincident in their clinical expres-
sion: respiratory support and limitation of adduction of the 
vocal folds19. The presence of weakness also appears in oth-
er studies8, while the strain parameter found in this research 
can be the result of a patient’s compensation mechanism fac-
ing the frame stiffness, present in PD.

Table 3. Distribution of the parameters of the perceptual evaluation (GRBASI) in the sustained vowel task.

Measure Situation
G R B A S I

n (%) n (%) n (%) n (%) n (%) n (%)
Normal Control 4 (7.4) 8 (14.8) 21 (38.9) 52 (96.3) 39 (72.2) 19 (35.2)

PD 2 (3.7) 13 (24.1) 15 (27.8) 37 (68.5) 45 (83.3) 8 (14.8)
Mild Control 17 (31.5) 14 (25.9) 9 (16.7) 2 (3.7) 3 (5.6) 16 (29.6)

PD 19 (35.2) 16 (29.6) 7 (13) 13 (24.1) 4 (7.4) 22 (40.7)
Moderate Control 12 (22.2) 12 (22.2) 15 (27.8) 0 (0) 9 (16.7) 18 (33.3)

PD 13 (24.1) 12 (22.2) 18 (33.3) 4 (7.4) 4 (7.4) 19 (35.2)
Severe Control 21 (38.9) 20 (37) 9 (16.7) 0 (0) 3 (5.6) 1 (1.9)

PD 20 (37) 13 (24.1) 14 (25.9) 0 (0) 1 (1.9) 5 (9.3)
p-value 0.391 0.144 0.026 0.000 0.002 0.006

Wilcoxon’s test. PD: Parkinson’s Disease; G: overall degree of dysphonia; R: roughness; B: breathiness; A: asthenia; S: strain; I: instability.

Table 4. Comparison of the Voice-Related Quality of Life values between Parkinson’s disease group and the Control Group.

Score Situation Average Standard deviaton p-value

Global
PD 70.55 27.08

0.000
Control 91.57 10.12

Physical
PD 68.73 24.99

0.000
Control 88.27 15.41

Socioemotional PD 74.53 31.62 0.011
Control 94.44 11.79

Wilcoxon’s test. PD: Parkinson’s disease.
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If you consider that speech is the mirror of our personal-
ity, unique in its vibrations, tones and musicality, it is easy 
to understand how these changes interfere in patient’s dai-
ly activities and in their social lives3. Several studies25-27 have 
evaluated the quality of life in patients with PD, using differ-
ent types of protocols, but there are few ones that assess the 
quality of life related do voice.

A research that evaluated the relationship between de-
pressive symptoms and quality of life in individuals with 
PD found that the worst scores on the Beck Depression 
Inventory, the worse is the perception of quality of life28.

The present study evaluated the impact of vocal disorders 
in the quality of life through the Voice-Related Quality of Life 
protocol, and found a worse perception of quality of life re-
lated to voice, in all domains, in the PD Group.

It was found in a literature review25 that the physical and 
motor aspects present in PD have negative impact on quality 
of life, since rigidity, bradykinesia and tremor cause physical 
limitations at an early stage of the disease.

Another study observed how changes in communication 
impact the lives of individuals with PD from the application 
of protocols, such as the Unified PD Rating Scale (UPDRS), 
speech tests, GRBASI scale, and PDQ-39, which is a proto-
col that assess the dimensions of mobility, activities of daily 
living (ADLs), emotional well-being, stigma, social support, 

cognition, communication, and bodily discomfort. The au-
thors of such study found that the physical aspects of PD are 
the ones that cause the greatest negative impact on quality of 
life, which, although patients perceive the voice disorders, is 
only affected by changes in communication.

Another research28 that applied the same protocol, the 
PDQ-39, found no relationship between worsening in the 
communication aspect and poor quality of life.

The vocal assessment performed revealed that individuals with 
PD have vocal disorders, as evaluated by perceptual and acoustic 
analyses, resulting from the disease. These disorders negatively im-
pact the quality of life, when compared to the Control Group.

In conclusion, individuals with idiopathic PD show an al-
tered voice quality and a negative impact on quality of life.

In the perceptual evaluation, it was observed the overall 
degree of dysphonia (G) ranging from mild to severe and the 
changed parameters were, respectively, roughness, breathi-
ness, instability, tension, and asthenia. In the acoustic analy-
sis, F0 and jitter were increased.

The global, physical and socioemotional domains of qual-
ity of life related do voice are increased, which represents a 
negative impact on quality of life.

These results demonstrate the need of speech and lan-
guage therapy in order to encourage improvements in the 
voice and in the quality of life of individuals.
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