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speech organs, which are the structures respon-
sible for speech production1-3. The aging process 
is progressive and degenerative; it is characterized 
physiologically by weakened defense mechanisms 
and loss of functional reserves, and physically, by 
reduced capacity for environmental adaptation and 
reduced speed of performance of daily activities3-5.

The human larynx also suffers the conse-
quences of aging and begins to assume particular 
characteristics. This set of changes is called “presb-
ylarynx”1,3-7. Voice production assumes specific 
features, i.e., slower pace of speech; pneumopho-
noarticulatory incoordination; reduction of maximum 
phonation time (MPT),  maximum phonation range, 
vocal stability, airflow, loudness and sound pressure 
airflow; there is  also increased acoustic measure 
of jitter, which gives the impression of tremor3,4,7-12. 

�� INTRODUCTION

The voice is an instrument capable of conveying 
feelings and emotions; it changes according to age, 
physical characteristics, location, environment, 
life history, among others factors. Aging results in 
a process that can affect the smooth operation of 

ABSTRACT

Purpose: to characterize and compare maximum phonation times in elderly women that wear upper 
dental prosthesis and elderly women with upper natural teeth. Methods: 31 elderly women were 
divided into an experimental group - 19 ladies who wore upper dental prosthesis, average age of 71.21 
years and a control group - 12 women who did not wear dental prosthesis, mean age of 69.83 years. 
Maximum phonation time values of fricatives /s/ and /z/ and vowels /a/, /i/ and /u/ were analyzed through 
the parametric Paired Student’s t-test. Results: the averages for vowels /a/, /i/ and /u/ and fricatives 
/s/ and /z/ were within the expected ranges in the control group (14.86s; 15.40s; 15.85s; 14.09s and 
14.30s, respectively) and below the expected range in the experimental group (10.84s; 10.53s; 10.74s; 
10.25s and 10.95s respectively). There was no statistical difference between the elderly women of 
the two groups for maximum phonation time of the vowels; which was not the case for the fricatives. 
Conclusion: the group of elderly women with natural teeth reached the longest phonation time for 
vowels and fricatives that is minimally expected from female adults while the group of elderly women 
with full upper dental prosthesis had lower values than expected. Contrary to expectations, there was 
no difference in maximum phonation time values of fricatives when the groups were compared, but 
the maximum phonation time of all analyzed vowels was lower in the group that wears prosthesis. The 
results show the influence of wearing dental prosthesis on the results of maximum phonation time of 
elderly women.
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Based on the context above-mentioned, the aim 
of this work is to characterize and compare MPT of 
users of upper dental prostheses and women with 
natural upper teeth.

�� METHODS

This is an analytical quantitative and obser-
vational retrospective cross-sectional study on 
data of patients treated in the voice department of 
a clinical school of speech therapy.  It was previ-
ously approved by the Research Ethics Committee 
(23081.016945/2010-76) of the Federal University 
of Santa Maria. All patients had previously signed 
the informed consent form, authorizing the use of 
the assessment data in scientific research as long 
as secrecy about their identity was maintained.

The target population consisted of elderly women 
who sought the voice department of a clinical school 
of speech therapy, from January 1998 to December 
2013. The participants were divided into two groups: 
Experimental Group (EG): ladies who wore upper 
dental prosthesis; Control Group (CG): ladies who 
did not wear dental prosthesis. The selection of 
the sample was based on specific inclusion and 
exclusion criteria that were established for each 
group.

For the EG, the inclusion criterion was the use 
of full upper dental prosthesis; for the CG, the 
criterion was the presence of permanent teeth in 
both arches, with or without dental flaws that did 
not undermine the production of the phonemes 
targeted for analysis. For both groups, the following 
inclusion criteria were taken into consideration: 
female patients, because there is a greater number 
of studies involving women and more data available 
on the database, possibly because women seek 
health care services more often24-28; old age group 
(65-79 years) (MeSH); records of MPT production of 
vowels /a/, /i/ and /u/ and fricatives /s/ and /z/. The 
exclusion criteria for both groups were: incomplete 
data, males, people aged under 65 and over 79 years 
old, laryngeal disorders other than presbylarynx, 
record of neurological or lung diseases, smoking, 
alcohol consumption, occurrence of stomach or 
allergy symptoms on rating. There were 68 subjects 
within the target age range; however, 12 subjects 
were excluded because of incomplete data; 18 of 
them were male, two they had lung diseases and 
five had neurological diseases.

Thus, the sample consisted of 31 elderly 
women with a mean age of 70.29 years, who were 
divided into: EG - 19 ladies who wore upper dental 
prosthesis, mean age 71.21 years; CG - 12 ladies 
who did not wear dental prosthesis, mean age of 
69.83 years.

Furthermore, voice quality can be characterized by 
asthenia, crackle, breathiness, strain, hoarseness 
and also vocal fatigue, which are typical of 
presbyphonia3,9-11,13.

As people grow older, they may have diseases 
associated with voice changes, e.g., changes in 
the stomatognathic system with hypotension of lips, 
tongue and cheeks; absence of teeth, etc.4,5,11.

The loss of teeth and the use of poorly fitting dental 
prostheses may cause phonation difficulties in the 
elderly as well, and it may also negatively influence 
the orofacial proprioception and joint movement, 
aggravated by hyposalivation, reduction of orofacial 
muscle tension and restriction of temporoman-
dibular joint movement 14. These factors may cause 
the elderly to systematically alter the position of 
the articulation, especially during the production of 
fricative sounds15,16, known as sibilants, whereby the 
main sound source is turbulence produced when 
the air stream created by the vocal tract constriction 
meets the upper teeth17,18. Therefore, the loss of 
teeth and the use of poorly fitting dental prostheses 
interfere mainly in the production of this class of 
sounds.   

According to the literature, the importance of oral 
health is not acknowledged by the elderly. This is 
confirmed when full tooth loss (edentulism) is seen 
as a normal and natural phenomenon that occurs 
with aging rather than the result of lack of health 
preventive policies aimed at the adult population 
for maintenance of teeth until advanced ages14,16,19. 
This long-standing dental paradigm of edentulism 
has been improving over the years as people are 
increasingly conserving their natural teeth, and this 
is directly associated with the socioeconomic and 
cultural conditions of the population19-21. 	

In developed countries, people had 7.4 teeth on 
average in 1960, and this number went up to about 
20 teeth in 200021. However, in countries like Brazil, 
most elderly people nowadays, especially those 
who had access to the public health system, have 
had essentially curative dental treatment, where the 
practice of tooth extraction was the main therapeutic 
procedure, which is why most elderly people wear 
prostheses on both dental arches, mainly in the 
upper arch20,22,23.

There are no studies that have evaluated the 
influence of using upper dental prosthesis on the 
MPT of the elderly. Such an approach can help 
speech therapists to evaluate this population 
further, establishing a reliable therapeutic process 
that may ease communicative losses due not only 
to aging, but also to the use of dental prostheses, 
thus allowing greater quality and enjoyment of life 
for the elderly.
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�� RESULTS

Table 1 shows the descriptive analysis of MPT 
for vowels and fricatives in both groups.

Table 2 shows a significant difference between 
groups for MPT of the vowels.

Data on criteria for inclusion and exclusion, as 
well as on the values ​​of MPT of the fricatives /s/ and 
/z/, and the vowels /a/, /i/ and /u/ were collected from 
the Database, tabulated and statistically analyzed 
using the parametric Paired Student’s T-test with a 
significance level of 5%.

Table 1 – Descriptive analysis of maximum phonation times of vowels and fricatives of the control 
group and the experimental group

Group Mean Median Standard Deviation

MPT /a/ CG 14.86 15.00 5.63
EG 10.84 11.00 4.88

MPT /i/ CG 15.40 15.39 6.34
EG 10.53 10.19 4.55

MPT /u/ CG 15.85 15.60 5.23
EG 10.74 10.13 4.02

MPT /s/ CG 14.09 12.16 5.43
EG 10.25 9.00 4.56

MPT /z/ CG 14.30 14.00 5.05
EG 10.95 10.00 4.75

Descriptive analysis of variables
Caption: EG=experimental group; CG=control group; MPT= maximum phonation time.

Table 2 - Comparison of maximum phonation time between control group and experimental group

MPT Groups Mean Value for p

/a/
EG 14.86

0.043*
CG 10.84

/i/
EG 15.40

0.022*
CG 10.53

/u/
EG 15.85

0.004*
CG 10.74

/s/
EG 14.09

0.051
CG 10.25

/z/
EG 14.30

0.064
CG 10.95

* Statistically significant results (p ≤ 0.05) - Paired Student’s t-test.
Caption: MPT = maximum phonation time; EG = experimental group; CG = control group.

�� DISCUSSION 

The evaluation of MPT is a test applied to verify 
glottal efficiency objectively18,29. MPT is one of the 
measures used in speech therapy clinics as a means 
of diagnosing or monitoring the clinical evolution of 
patients18,25-29. However, there are still few studies  
published  on the MPT of elderly people, particularly 
on the normal parameters for this population 

Research on MPT for the elderly uses as a 
measure of normality, for comparison, the TMF 
values expected for adults3,13,15 or the values found 
in similar studies4,13. However, the comparison with 
the MPT of adults may be questioned, because 
there are factors associated with the aging of the 
larynx and typical characteristics of the phonation 
of the elderly, which usually result in lower MPT 
measures4,7,9,11. 
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tension of the articulators, which is also influenced 
by hyposalivation35.

Based on the findings in the elderly group, 
MPT values of fricatives seem more reliable when 
assessing MPT of elderly people who wear full 
dental prostheses as compared with MPT of values 
of vowels, which were significantly different between 
the groups analyzed; this may lead the evaluator to 
misinterpret the data of an elderly patient. 

It should be noted that this research has 
not examined the length of use of upper dental 
prostheses, or the speech articulation of the elderly 
females. It is stated that the ability to control the 
prosthesis contributes to changes in oral functions 
and interferes with speech production33; thus, 
adaptation to the prosthesis is a factor to be 
considered in future studies, because the loss of 
teeth and poorly fitting dental prostheses create 
articulatory difficulties, worsened by decreased 
production of saliva and reduced orofacial muscle 
tone15. Research on vocal measures of elderly 
people who wear dental prosthesis are scarce 
and must be explored further, because the use of 
prostheses is common among the elderly20,22,23.

As a result of increased longevity and reduced 
mortality rate, about 20% of the population is 
currently facing the changes that occur in old age. 
This creates a demand for care in speech therapy 
clinics, which should be prepared for evaluation and 
rehabilitation of the elderly in order to improve their 
health and quality of life3,4.

Randomized studies should be conducted to 
examine the MPT of a larger sample of both male 
and female elderly patients.

�� CONCLUSION

The group of elderly women with natural teeth 
reached the minimum MPT values for vowels and 
fricatives expected for adult females, and the group 
of elderly women with full upper dental prosthesis 
had lower MPT values than expected. Contrary to 
expectations, the comparison of MPT for fricatives 
between groups showed no difference, but the MPT 
values of all analyzed vowels was lower in the group 
that wears prosthesis. The results show that MPT 
values were higher in the group of elderly women 
who did not wear dental prosthesis.

The MPT values of vowels /a/, /i/ and /u/ of adult 
women as found in the literature range between 
14.04 and 26.96s4,29,30 and the MPT of fricatives /s/ 
and /z/ range between 14.04 and 34.17s13,18,29-31. In 
this study, all MPT values for the CG, both for vowels 
and fricatives, achieved the minimum time expected 
for adult women,14.04 s 4,29,30, while for the elderly 
who wore upper dental prosthesis, MPT values were 
below the minimum value expected (EG)18,32 (Table 
1). These findings corroborate the fact that aging 
results in decreased MPT4,7,9,11 and that the use of 
upper dental prosthesis can interfere negatively in 
maintenance of vocal emission33. In addition, they 
show that MPTs were higher for elderly women who 
did not wear dental prosthesis.

Comparing MPTs between the groups, the 
research hypothesis was that there would be 
reduction of MPTs of fricatives compared with 
those of vowels in the EG because of the use of 
upper dental prosthesis, which is difficult to control 
while producing speech sounds33. When fricatives 
are produced, airflow passes through a significant 
narrowing in the oral cavity, sufficient to produce 
air turbulence against the alveolar point of articu-
lation17,18. They are produced by friction of the air 
stream on the teeth and their MPT is expected to 
be lower than that of vowels, which do not have 
articulation point on the hard palate, teeth or alveoli, 
regions where the use of prosthesis may result in 
impaired proprioception. 

However, MPT was significantly decreased in the 
EG for vowels only, but there were no differences in 
the MPT values of fricatives (Table 2). These results 
were totally unexpected because of the way frica-
tives are produced17,18 and also because vowels 
require greater lip movement, and the shape of the 
dental prosthesis tends to cause little impact on their 
production34.

These results also contradict the decrease of 
MPT of fricatives compared with that of vowels in 
the elderly, as observed in another study that did not 
consider the use of dental prosthesis as a variable13. 
However, in a study35 that compared elderly people 
who wore full dental prostheses with those who had 
natural teeth, closed articulation was observed in the 
two groups, and it may interfere with the production 
of MPT of both vowels and fricatives. This type of 
articulation may compensate for the physiological 
aging process which results in decreased muscle 
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RESUMO

Objetivo: caracterizar e comparar o tempo máximo de fonação de idosas usuárias de prótese dentá-
ria superior e de idosas com dentição superior natural. Métodos: 31 idosas que foram divididas em: 
grupo experimental – 19 senhoras que utilizavam prótese dentária superior, média de idade de 71,21 
anos; grupo controle – 12 senhoras que não utilizavam prótese dentária, média de idade de 69,83 
anos. Analisaram-se os valores dos tempos máximos de fonação das fricativas /s/ e /z/, e das vogais 
/a/, /i/ e /u/ por meio do teste paramétrico T-Student Pareado. Resultados: as médias das vogais 
/a/, /i/ e /u/ e das fricativas /s/ e /z/ estiveram dentro do esperado no grupo controle (14,86s; 15,40s; 
15,85s; 14,09s e 14,30s, respectivamente) e abaixo no grupo experimental (10,84s; 10,53s; 10,74s; 
10,25s e 10,95s, respectivamente). Houve diferença estatística entre as idosas dos dois grupos para 
o tempo máximo de fonação das vogais, o que não foi encontrado no das fricativas. Conclusão: o 
grupo de idosas com dentição natural atingiu o tempo máximo de fonação mínimo de vogais e de 
fricativas esperado para adultos do sexo feminino e o grupo de idosas com prótese dentária superior 
completa ficou abaixo do esperado. Ao contrário do esperado, a comparação do tempo máximo de 
fonação das fricativas entre os grupos não mostrou diferença, mas o tempo máximo de fonação de 
todas as vogais analisadas foi menor no grupo com prótese. Os resultados mostram a influência do 
uso de prótese dentária sobre os resultados de tempo máximo de fonação de idosas.
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