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ABSTRACT

Purpose: To analyze and compare the immediate vocal e昀昀ects of the voiced trill technique in the assessment 
of acoustic and auditory-perceptual measures of older women with and without self-perceived vocal changes. 
Methods: Clinical, quasi-experimental study in older women, aged 60 to 70 years (n=53). A questionnaire on 
vocal self-perception, voice, and laryngeal assessment was applied, before and after performing the voiced trill 
technique. Before and during intervals of the technique, sustained vowel samples were collected, totaling four 
samples. Older women were divided into two groups: one with self-perceived voice changes (n=25), and the 
other without self-perceived voice changes (n=28). Auditory-perceptual assessments and acoustic analysis were 
performed. Statistical tests were used to correlate the data: ANOVA Test for repeated measures, Friedman Test, 
Wilcoxon Test, and Pearson’s Chi-Square Test. For all tests, the signi昀椀cance level was set at 5%. Results: There 
was a predominance of moderate dysphonia in both groups, according to the auditory-perceptual judgment. 
There was no statistically signi昀椀cant di昀昀erence between the groups in the assessment of the auditory-perceptual 
analysis regarding voice changes (improved, worsened, and unaltered voices) before and after the di昀昀erent 
technique performance times. Most older women improved their voice after 1 minute of performing the technique. 
Conclusion: Older women often have voice changes when considering the perceptual judgment of the voice. 
There was no scienti昀椀c evidence as to the ideal time to obtain a better e昀昀ect on older women’s voices.

RESUMO

Objetivo: Analisar e comparar os efeitos vocais imediatos da técnica de sons vibrantes sonoros na avaliação de medidas 
acústicas e perceptivo-auditivas de idosas com e sem autopercepção de alteração vocal. Método: Estudo clínico 
quase experimental, envolvendo 53 idosas com idade entre 60 e 70 anos. Foi aplicado um questionário de 
autopercepção vocal, avaliação vocal e laríngea, antes e após a realização da técnica vocal com sons vibrantes sonoros. 
Antes e durante os intervalos da técnica, foram coletadas amostras de vogais sustentadas, totalizando quatro amostras. 
As mulheres idosas foram divididas em dois grupos: grupo com autopercepção de alteração vocal (n = 25) e grupo 
sem autopercepção de alteração vocal (n = 28). Foram realizadas avaliações perceptivo-auditivas e análise acústica. 
Os testes estatísticos foram utilizados para correlacionar os dados: Teste Anova para medidas repetidas, Teste de 
Friedman e Teste de Wilcoxon e Teste Qui-Quadrado de Pearson. Para todos os testes foi considerado nível de 
signi昀椀cância de 5%. Resultados: Houve predomínio de disfonia moderada em ambos os grupos, de acordo com a 
julgamento perceptivo-auditivo. Não houve diferença estatisticamente signi昀椀cante entre os grupos na avaliação da 
análise perceptivo-auditiva quanto à melhora, piora e voz inalterada antes e após os diferentes tempos de execução 
da técnica. A maioria das idosas melhorou a voz após um minuto de execução da técnica. Conclusão: As idosas 
apresentam elevada presença de alteração vocal quando considerada o julgamento perceptivo-auditivo da voz. 
Não houve evidências cientí昀椀cas quanto ao momento ideal para se obter um melhor efeito na voz das idosas.
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INTRODUCTION

Maintaining good vocal quality enables older people to 
communicate e昀昀ectively, have higher self-esteem, and remain 
engaged in their social groups(1). With the increase in life 
expectancy among the population, greater attention should be 
given to their communication.

In the aging process, modi昀椀cations can occur in the 
architecture of the phonatory system. This process is called 
presbylarynx, which results in physiological changes in voice 
production, known as presbyphonia(2). However, presbyphonia 
may or may not be associated with presbylarynx. It is important 
to note that presbylarynx is common but not universal among 
older people, and it should not be confused with common 
characteristics of the larynx(3). These modi昀椀cations occur in 
the laryngeal cartilages, including loss of elasticity, decreased 
mobility of the laryngeal joints, accompanied by atrophy of 
the vestibular folds, changes in the vocal fold cover(4), and 
so forth.

The natural aging of the voice, called presbyphonia, 
begins and develops depending on the individual’s physical 
and psychological health and life history(5). Vocal speech 
therapy in aging seeks to compensate for the characteristics 
of presbyphonia and to slow down the deterioration process 
triggered by age, improving the quality of life of the subject 
in everyday activities(6).

The voice trill technique stands out among those constantly 
used in speech therapy. This tongue or lip vibration technique is 
classi昀椀ed as a semi-occluded vocal tract exercise, as it softens 
the contact between vocal folds, increases vocal resistance, 
optimizes mucosal wave movement, balances sub and supra-glottic 
pressures, reduces the risk of phonatory trauma, expands the 
vocal tract, and stimulates resonance(5).

However, little is known about the e昀昀ect of vocal exercise 
and the time required to perform it among older people, given 
their anatomical and physiological changes.

The interest in addressing presbylarynx and presbyphonia 
is due to the growing older population in recent years, as well 
as the need to expand studies related to this age group.

The present study aimed to analyze and compare the 
immediate vocal e昀昀ects of the voiced trill technique in assessing 
acoustic and auditory-perceptual measures of older women 
with and without self-perceived vocal changes.

METHODS

This clinical quasi-experimental study was approved by the 
Research Ethics Committee, according to evaluation report number 
83004518.5.0000.5149. All participants were informed about 
the study and signed an informed consent form to participate in 
the research. The sample consisted of 53 socially active older 
women, aged 60 to 70 years.

Participants were selected based on the following inclusion 
criteria: being female; being 60 years or older; not having undergone 
prior speech therapy treatment for the voice in the past 12 months, 
thus excluding the possibility of participants having any vocal 
conditioning due to training with speech therapy techniques. 

The exclusion criteria were the inability to perform trill sounds 
and a diagnosis of laryngeal changes unrelated to presbylarynx.

The research consisted of administering a questionnaire 
on sociodemographic and vocal self-perception data, 
auditory-perceptual judgment, acoustic voice quality assessment, 
and laryngeal evaluation before and immediately after 
1, 3, and 5 minutes of performing the voiced trill technique. 
The study was conducted at a public university’s Observatory 
of Functional Health in Speech Therapy.

The questionnaire included items on sociodemographic data 
such as age, educational attainment, and the Screening for Voice 
Disorders in Older Adults- RAVI(7).

RAVI is a short, low-cost, easily administered, self-reported 
questionnaire that allows screening for vocal changes in older 
people. It has 10 questions, each with three response options 
(no, sometimes, and always), on a Likert-type scale graded 
from zero to two, as follows: no = 0, sometimes = 1, and 
always = 2. The sum of all answered questions was calculated 
to analyze the responses. When the 昀椀nal score was above 
2 points, it indicated the presence of vocal changes, while a 
score equal to or lower than 2 points indicated the absence 
of vocal changes(7). Hence, RAVI was used as a screening 
tool to help determine the prevalence of voice disorders in 
older adults(7).

Before and during technique performance intervals, samples 
of the sustained vowel /a/ were collected, totaling four samples. 
The 昀椀rst sample corresponds to the technique pre-performance 
moment (M0), and the second sample was taken after 1 minute 
(M1). Then, the technique was performed for another 2 minutes, 
reaching a total of 3 minutes (M2), and yet another 2 minutes, 
completing 5 minutes (M3) of performing the voiced trill 
technique.

All participants produced the sustained vowel /a/ at their 
maximum phonation time with the usual voice frequency and 
intensity. They only started the technique sequence after the 
evaluator demonstrated how to do it, followed by a brief training 
session with one or two correct repetitions of the voiced trill 
technique performed by participants. Before collecting M0, the 
older adults rested their voices for at least 30 seconds.

For speech material collection, the participants remained 
seated in a quiet environment throughout the entire period, and 
they were instructed to perform the voiced trill at their maximum 
phonation time, using their usual pitch without variation, for 
1, 3, and 5 minutes. If a participant was unable to perform 
tongue trill, it was substituted with lip trill (n = 17). Throughout 
the entire duration of the vocal technique, participants were 
allowed to consume up to 250 ml of water to moisten the oral 
cavity, which may become dry due to the vibrations performed 
during the exercise. It is worth noting that hydration does not 
interfere with the results, as systemic hydration takes a few 
hours to reach the larynx(8).

Exercise performance was recorded in the CSL program 
from KayPentax®, model 4,500, connected to a professional 
unidirectional microphone, Shure® brand, model SM48-LC, 
positioned 10 cm from the speaker, in a silent environment 
with room noise level below 50 dB SPL (veri昀椀ed with a 
sound pressure level meter manufactured by Radio Shack®). 
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Sustained vowel /a/ samples were used for auditory-perceptual 
and acoustic evaluations.

The otorhinolaryngological evaluation was conducted by 
an otorhinolaryngologist at a university hospital within 15 days 
of questionnaire administration and technique performance. 
Videolaryngoscopy was performed using a 70° telescope 
manufactured by Storz®, a 300-watt xenon light source (Storz®), 
and a telecam DX microcamera (Storz®). All participants were 
asked to emit the sustained vowel /i/ for at least 2 seconds at 
their usual frequency.

The examining physician completed the Re昀氀ux Finding 
Score(9), validated for Brazilian Portuguese as the Laryngeal 
Findings Scale, which scores laryngeal in昀氀ammatory 昀椀ndings 
and signs compatible with laryngopharyngeal re昀氀ux (LPR) 
based on videolaryngoscopy examination. The presence of 
subglottic edema, ventricular obliteration, erythema or hyperemia, 
vocal fold edema, di昀昀use laryngeal edema, interarytenoid 
region hypertrophy, granuloma/granulation tissue, and thick 
endolaryngeal mucus was evaluated. A 昀椀nal score equal 

to or greater than seven points in the 昀椀nal sum indicates a 
high probability of LPR(9). None of the participants had LPR 
considering the instrument’s cuto昀昀 score. All examination 
information was recorded in a medical report and provided 
to the participants at the end. The researcher also received a 
copy of each participant’s examination.

The study groups were de昀椀ned after collecting all data. 
Participants were divided into two groups based on the RAVI 
classi昀椀cation(7,10,11) and the laryngeal examination results: a 
group of older women with self-perceived vocal changes, vocal 
symptoms, and laryngeal examination 昀椀ndings consistent with 
older laryngeal characteristics (SPVA/n=25), and a group of 
older women without self-perceived vocal changes, without 
vocal symptoms, and with a normal laryngeal examination 
(WSPA/n=28) (Figure 1).

Auditory-perceptual evaluations and acoustic analysis were 
performed to analyze the outcomes of the vocal technique. 
Three speech-language-hearing pathologists with at least 
5 years of experience in the 昀椀eld conducted these evaluations. 

Figure 1. Flowchart of the definition of comparison groups



Nogueira et al. CoDAS 2023;35(6):e20210323 DOI: 10.1590/2317-1782/20232021323en 4/9

The judges received randomized voice recordings on a CD and 
were instructed to listen to the recordings as many times as 
necessary in a silent environment. The analysis was based on 
the sustained vowel /a/. For each pair of voices, the judges were 
instructed to determine if the second voice improved, worsened, 
or remained unchanged. When the judge observed a change in 
the voice (improvement or deterioration), they were asked to 
identify the auditory-perceptual parameter (overall grade of 
dysphonia - G) from the GRBASI scale that most correlated 
with the change in voice. It should be noted that the voices 
were evaluated considering time “0” as the absence of vocal 
deviation. The judges had no prior knowledge of whether the 
analyzed voice was pre- or post-exercise, the duration of the 
exercise, or the participants’ ages.

For acoustic evaluation of the voices, the following acoustic 
parameters were analyzed using the CSL program (KayPentax®): 
average fundamental frequency (f0) in Hz, jitter (%), shimmer 
(%), pitch perturbation quotient (PPQ) (%), amplitude perturbation 
quotient (APQ) (%), and harmonic-to-noise ratio (HNR) in dB. 
The initial /a/ emission vocal onset was eliminated for analyses, 
and from that point, a time of 3.5 seconds was considered 
as the standard analysis window, discarding the rest(8). 
The program’s manual indicates the following normal values of 
acoustic measures: f0 243.97 Hz, jitter 0.63%, shimmer 1.99%, 
PPQ 0.36%, APQ 1.39%, and HNR 0.11 dB(12).

Cepstral measures were also extracted, including CPP 
(Cepstral Peak Prominence) and CPPs (Cepstral Peak Prominence 
Smoothed), which correspond to the logarithmic scale Fourier 
transform(13).

The software used was Praat, version 6.1.16, employing 
parameters described by Phadke et al.(14). The task was recorded 
using the aforementioned equipment, and the beginning and 
end of the recording were excluded to avoid interfering with 
the cepstral analysis of the acoustic signal.

The analysis of variables initially involved descriptive 
statistics, including relative and absolute frequency distribution 
of categorical variables and summary statistics of numerical 
variables. Intra-rater agreement for auditory-perceptual evaluation 
was assessed using the AC1 statistic in R software version 3.2. 
The following agreement values were found: evaluator one: 
0.517; evaluator two: 0.434; evaluator three: 0.458. These values 
indicate moderate agreement among the three evaluators(15).

Based on the distribution analysis of quantitative variables 
using the Kolmogorov-Smirnov test, statistical tests were 
de昀椀ned to compare the acoustic parameters between groups 
and across di昀昀erent technique performance times (repeated 
measures ANOVA, Friedman test, and Wilcoxon test). 
The statistical tests used to assess the association between 
auditory-perceptual judgments and the SPVA and WSPA 
groups were Fisher’s exact test and Pearson’s chi-square test. 
The signi昀椀cance level was set at 5%.

RESULTS

Most participants in this study were 60 to 70 years old 
(60.37%), literate (75.47%), and retired (88.67%). Table 1 shows a 
predominance of moderate dysphonia in both comparison groups, 
according to the specialists’ auditory-perceptual judgments.

In the auditory-perceptual assessment, there was a predominance 
of voice improvement after performing the technique in all time 
intervals, with a higher frequency observed after 1 minute of 
performing it. When comparing the groups (Table 2) regarding 
the participants’ self-perceived vocal changes, there was no 
statistically signi昀椀cant di昀昀erence in the association of voice 

Table 1. Description of the general degree of dysphonia in the 

perceptual-auditory assessment of the groups prior to the implementation 

of voiced vibration technique

Groups General Degree n (%)

SPVA (n=25) Neutral 3 (12.0)

Light 5 (20.0)

Moderate 13 (52.0)

Severe 4 (16.0)

WSPA (n=28) Neutral 3 (10.7)

Light 10 (35.7)

Moderate 12 (42.9)

Severe 3 (10.7)

Table 2. Association of auditory-perceptual assessment between SPVA and WSPA according to the time of execution of the technique

Auditory-perception Assessment Total sample n (%)

Groups

P value1SPVA (n=25) WSPA (n=28)

n (%) n (%)

G after 1 minute Improved 30 (56.6%) 13 (52.0) 17 (60.7) 0.747*

Worsed 9 (17.0%) 4 (16.0) 5 (17.9)

Unaltered 14 (26.4%) 8 (32.0) 6 (21.4)

G after 3 minutes Improved 25 (47.1%) 12 (48.0) 13 (46.4) 0.828**

Worsed 13 (24.5%) 7 (28.0) 6 (21.4)

Unaltered 15 (28.3%) 6 (24.0) 9 (32.1)

G after 5 minutes Improved 23 (43.4%) 13 (52.0) 10 (35.7) 0.416**

Worsed 13 (24.5%) 6 (24.0) 7 (25.0)

Unaltered 17 (32.0%) 6 (24.0) 11 (39.3)

1Significant p-value ≤ 0.05; *Fisher’s exact test; **Pearson’s Chi-Square test

Caption: G = general grade of GRBASI; SPVA = group with self-perceived vocal alteration; WSPA = group without self-perceived vocal alteration
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Table 3. Comparison of the acoustic parameters of the group with self-perceived vocal alteration (SPVA) between the execution times of the 

technique (n=25)

Variables Moment Mean Median SD P value

F0 (Hz)1 M0 188 186.06 31.67 0.878

M1 191.76 189.72 43.88

M2 190.12 191.89 43.19

M3 191.76 194.85 44.33

APQ2 M03 5.37 4.53 3.06 0.022*

M13 4.02 3.84 2.34

M2 4.8 4.02 3.04

M3 4.97 3.8 4.43

PPQ2 M0 1.38 1.01 1.02 0.123

M1 0.94 0.65 0.82

M2 1.01 0.82 0.74

M3 1.17 0.86 1.09

HNR2 M0 0.23 0.19 0.1 0.231

M1 0.18 0.17 0.06

M2 0.18 0.17 0.05

M3 0.21 0.16 0.1

SHIMMER2 M0 7.7 6.79 4.53

M1 5.74 4.84 3.84 0.113

M2 6.57 5.02 5.47

M3 6.74 5.46 5.24

JITTER2 M0 2.37 1.88 1.69 0.311

M1 1.87 1.14 1.67

M2 1.72 1.43 1.2

M3 2.02 1.33 1.88

CPP1 M0 26.87 27.35 3.37 0.369

M1 27.53 27.79 2.76

M2 27.48 27.49 3.05

M3 27.4 27.76 3.2

CPPs1 M0 15.98 15.96 2.84 0.124

M1 16.87 16.96 2.32

M2 16.53 16 2.9

M3 16.62 16.67 2.61

1Anova test for repeated measurements; 2Friedman’s test; 3Wilcoxon Test; *Significant p-value ≤ 0.05

Caption: SD = standard deviation; F0 = fundamental frequency; Hz = hertz; APQ = amplitude perturbation quotient; PPQ = pitch perturbation quotient; 

HNR = harmonics-to-noise ratio; CPP = cepstral peak prominence; CPPs = smoothed cepstral peak prominence; M0 = evaluation before performing the technique; 

M1 = after 1 minute of technique execution; M2 = after 3 minutes of technique execution; M3 = after 5 minutes of technique execution

improvement, deterioration, or unchanged voices. In other 
words, the change in voice after performing the technique in 
all time intervals was not di昀昀erent between older individuals 
with and without self-perceived vocal changes.

Table 3 compares the acoustic parameters with the 
performance times of the voiced trill technique. In the SPVA 
group, a statistically signi昀椀cant association was observed only 

for APQ (p = 0.022). The Wilcoxon test was conducted to 
determine which pair(s) showed the di昀昀erence, revealing it 
between M0 and M1 (p = 0.013). The remaining associations 
were not statistically signi昀椀cant.

The same analyses as in Table 3 were performed in Table 4, 
but now for the WSPA group. It shows no statistically signi昀椀cant 
association in any of the analyses.
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DISCUSSION

In the present study, there was a predominance of moderate 
dysphonia, regardless of the group examined, based on the 
specialists’ auditory-perceptual evaluation. This finding 
corroborates a study(16) that assessed the vocal characteristics 
of institutionalized older individuals to determine whether these 
characteristics would interfere with communication and speech 
patterns. The authors concluded that the predominant degree 
of vocal change was moderate and that there are age-related 
changes in voice parameters. It is known that natural voice 
aging is expected with advancing age(5), and the study’s results 
reinforce the absence of a correlation between the presence of 
presbyphonia and presbylarynx.

The specialist’s auditory-perceptual evaluation di昀昀ers 
from the older people’s self-perception of vocal changes. 

A study evaluated the voices of a group of older individuals and 
related vocal quality to the degree of voice changes. This association 
was conducted through auditory-perceptual evaluation and a vocal 
self-assessment scale. The participants evaluated their own voices 
with a positive impact on their personal, professional, and social lives. 
The authors noted that even in voices with altered vocal quality, 
the results obtained were positive, with a predominance of good 
and excellent ratings in the vocal self-assessment by the older 
individuals(17).

However, older adults with presbyphonia may have a hoarse, 
weak, breathy voice, along with reduced maximum phonation time 
and phonatory range. These characteristics, which are expected in 
senescence, can lead to speech unintelligibility and have a negative 
impact on the quality of life(18). The vocal evaluation of the WSPA 
group, with older women without reported vocal symptoms, 
showed the presence of vocal changes in almost all participants. 

Table 4. Comparison of the acoustic parameters of the group without self-perceived vocal alteration (WSPA) between the execution times of the 

technique (n=28)

Variables Moment Mean Median SD P value*

F0 (Hz)1 M0 177.62 182.55 32.73 0.262

M1 186.45 189.53 29.63

M2 179.83 183.01 36.44

M3 184.64 185.49 28.34

APQ2 M0 4.39 3.64 2.41 0.478

M1 3.16 1.76 1.4

M2 4.13 2.94 2.85

M3 3.54 2.95 1.72

PPQ2 M0 0.99 0.67 0.89 0.887

M1 0.69 0.53 0.5

M2 0.83 0.61 0.74

M3 0.82 0.52 0.73

HNR2 M0 0.19 0.16 0.08 0.219

M1 0.16 0.14 0.05

M2 0.17 0.15 0.07

M3 0.17 0.15 0.06

SHIMMER2 M0 6.06 5.3 3.6 0.372

M1 4.25 3.79 1.86

M2 5.89 3.97 4.29

M3 4.94 4.05 2.65

JITTER2 M0 1.76 1.2 1.5 0.663

M1 1.22 0.96 0.81

M2 1.47 1.13 1.26

M3 1.41 0.87 1.13

CPP1 M0 27.51 27.5 3.02 0.212

M1 28.51 28.48 1.98

M2 28.36 28.54 2.93

M3 28.65 29.2 2.63

CPPs2 M0 16.49 16.57 2.67 0.096

M1 17.65 17.5 1.71

M2 17.29 17.01 2.69

M3 17.64 18 2.3

1Anova test for repeated measurements; 2Friedman’s test; *Significant p-value ≤ 0.05

Caption: SD = standard deviation; F0 = fundamental frequency; Hz = hertz; APQ = amplitude perturbation quotient; PPQ = pitch perturbation quotient; 

HNR = harmonics-to-noise ratio; CPP = cepstral peak prominence; CPPs = smoothed cepstral peak prominence; M0 = evaluation before technique execution; 

M1 = after 1 minute of technique execution; M2 = after 3 minutes of technique execution; M3 = after 5 minutes of technique execution
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The lack of perception by older individuals regarding vocal symptoms 
may be related to some individuals having a positive self-image of 
their voice, while others may never have thought about it throughout 
their lives, and yet others may consider vocal symptoms as natural 
consequences of aging that cannot be improved. It is worth noting 
that the impact of vocal changes on the quality of life (which is 
an important aspect in the multidimensional assessment of voice) 
was not investigated in this study.

Research studies(19-21) on tongue trill exercises were conducted 
in the adult population with and without vocal changes. It is 
understood that there are di昀昀erences in vocal tract anatomy 
between adults and older adults(8,16). Despite the absence 
of intergroup statistical signi昀椀cance in all vocal technique 
performance times, the present study found an improvement 
in older women’s vocal quality. It can be said that the e昀昀ect 
of the technique was positive in all three evaluated times in 
both groups, but the degree of improvement decreased as the 
performance time increased. This result was not expected since 
for a better physiological adaptation to the laryngeal condition of 
older adults, they might require longer duration vocal exercise 
stimulation. It is worth noting that almost all participants had 
a normal larynx. Respiratory measures were not evaluated, but 
they may have interfered with the balance of vocal production 
dynamics, decreasing technique performance over time.

In a literature review(22) on evidence of muscle hypertrophy 
in older individuals through resistance training, the authors 
showed that it is possible to improve muscle mass through 
resistance training in older individuals, especially in the 
oldest ones, as long as the exercises have the correct dosage, 
intensity, volume, and load. Little is known about this 
dosage in speech therapy treatment for older people’s voices. 
For the success of vocal therapy in older individuals, changes 
in vocal intensity, muscle use, and respiratory support are also 
necessary. Moreover, it is extremely important to maintain 
these changes in the phonatory system(23).

The literature suggests that tongue trill exercises yield 
positive results starting from 3 minutes, and the ideal exercise 
performance time is 3 minutes for both sexes or three sets of 
15 repetitions with 30-second intervals for adult women(24). 
However, another study proposes a 5-minute performance for 
adult men(20). In dysphonic children, however, it was found that 
tongue trill exercises did not result in improvements in any 
performance time (1, 3, 5, or 7 minutes)(25).

A study(5) was conducted in 33 individuals, with a mean 
age of 75 years, to observe the immediate e昀昀ect of performing 
voiced oral air昀氀ow exercises with a semi-occluded vocal tract 
on their voices after 1 minute of exercise. It found that this 
exercise produces immediate positive e昀昀ects on older people’s 
vocal quality, as observed in the perceptual analysis. This 昀椀nding 
corroborates those in this research regarding the duration of the 
technique. It is worth noting that in both studies, the exercises 
involve a semi-occluded vocal tract, and that after 1 minute of 
exercise, older people’s vocal emission was better than their 
habitual vocal production.

This study analyzed the immediate e昀昀ects of voiced trill 
exercises. Considering the longitudinal process of speech therapy 
follow-up, the literature describes the number of sessions, 

frequency, and duration of voice disorder treatment for older 
people, but the results are variable(26). Some studies emphasize 
the bene昀椀t of intensive treatment for the older population(27). 
It is estimated that this type of intensive approach promotes 
motor learning, behavior change, and better muscle performance 
in a shorter time compared to traditional therapy(28).

Regarding the results of the acoustic analysis, there was 
a reduction in APQ, PPQ, PHR, shimmer, and jitter measures 
after the 昀椀rst minute of voiced trill exercises in both study 
groups, but with statistical signi昀椀cance only for APQ in SPVA. 
Although the found values decreased after the 昀椀rst minute, 
it can be said that they are altered since the program used is 
standardized for young women, aged 20 to 45 years(29). The 
lack of reference values for the older population regarding 
the analyzed measures makes the interpretation of these 
data di昀케cult.

There was a decrease in APQ values after performing 
voiced trill exercises, indicating greater stability in vocal 
fold vibration amplitude, cycle to cycle, and consequently 
better phonatory control. The decrease in APQ refers to the 
passage and control of transglottic air昀氀ow in each glottic 
cycle, suggesting less transglottic air昀氀ow escape(30). This result 
indicates an improvement in older people’s sustained vowel 
emission, especially for those with self-perceived vocal changes. 
The reduction in some acoustic measures reinforces the initial 
positive e昀昀ect of the technique on older women’s vocal quality 
in both groups after 1 minute, with some stability in the values 
after that time.

The analysis of cepstral measures as a function of exercise 
time did not demonstrate statistical signi昀椀cance, despite an 
increase in the values obtained for CPP and CPPs measures in 
both groups. Therefore, it is not possible to establish a temporal 
relationship between the duration of the employed technique 
and the improvement of vocal parameters highly correlated 
with cepstral measures, such as roughness and breathiness(3). 
On the other hand, it should be considered that muscle 昀椀ber 
deterioration is one of the signs of aging(4). Therefore, it is 
assumed that progressive exercise performance may have reached 
muscle fatigue, and consequently, there was no progressive 
functional improvement, as demonstrated in studies in younger 
individuals(20,24).

It is important to consider age and sex when prescribing 
the duration of the voiced trill technique to achieve more 
immediate and positive voice results. Older people can bene昀椀t 
from vocal health promotion programs through guidance on 
vocal behavior and training in vocal techniques to reduce 
symptoms and improve vocal quality. Vocal therapy in aging 
aims to compensate for the characteristics of presbyphonia, 
optimize communicative aspects, and slow down the age-related 
deterioration process, improving the individual’s quality of 
life in daily activities(8).

The results of the auditory-perceptual evaluation and acoustic 
analysis in the present study demonstrate the bene昀椀t of the 
voiced trill technique for older women’s voices, particularly in 
the SPVA group after 1 minute of the performance. However, it 
is not possible to determine the ideal duration of the technique 
to improve vocal quality in older women.
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We consider as a limitation of this study the lack of sample 
size calculation, the small sample size, and the convenience 
sampling method, which prevents the generalization of the 
results. The decision to compare the groups considering older 
women’s self-perception of vocal changes, along with the results 
of the laryngeal examination, highlights the complexity of 
conducting voice research in the older population, as they may 
be a昀昀ected by various chronic diseases, medication use, and 
lifelong inappropriate vocal behaviors, which can be etiological 
factors for dysphonia. It was not evaluated whether performing 
di昀昀erent voiced trill techniques (using lips and tongue) interfered 
with the older women’s results in any way.

Dysphonia is known to have multiple causes, and when 
establishing its etiology in the older population, the peculiarities 
resulting from the aging process must be taken into account. 
Even though natural voice changes occur in older people, it 
is of utmost importance to clinically investigate their vocal 
symptoms with a comprehensive evaluation. Vocal symptoms 
in older people need to be valued and assessed, as they can be 
signs of diseases such as laryngopharyngeal re昀氀ux disease, 
laryngeal tumors, and early-stage neurodegenerative diseases. 
Presbyphonia diagnosis should consider the auditory-perceptual 
evaluation, acoustic analysis, self-perceived voice quality, and 
laryngeal assessment in the elderly.

It is worth noting that the older women studied in this research 
did not have laryngopharyngeal re昀氀ux. The acid composition 
can harm the larynx and cause in昀氀ammation, reducing the 
individual’s communication e昀昀ectiveness and can cause or 
exacerbate voice disorders(1), which is important to investigate 
in the elderly population.

Thus, the results of this study can assist and guide clinical 
speech therapy practice in the older population, as the use of the 
voiced trill technique yielded positive results. This exercise can 
be used to improve the vocal quality of older women regardless 
of self-perceived vocal changes.

Further studies investigating the e昀昀ects of vocal exercise 
duration in males are also necessary to understand the functional 
outcomes of vocal folds in di昀昀erent sexes and determine vocal 
technique performance times. Future research evaluating the 
immediate e昀昀ects of the voiced trill technique with frequency 
variation is also important, considering the functional training 
aspects aimed at strengthening and improving muscle mobility 
in the older population.

Speech-language-hearing pathologists and voice clinicians 
should consider the recommendations regarding exercise 
prescriptions, especially in the older population, as they require 
knowledge about the physiology of aging. Therefore, it is 
necessary to analyze the immediate and long-term e昀昀ects of 
exercises, considering the vocal technique performance time 
and number of daily repetitions.

CONCLUSION

Older women often have vocal changes, considering experts’ 
auditory-perceptual judgment of the voice. Despite the results 
indicating a predominance of voice improvement in older 
women after performing the voiced trill technique in various 

durations, there was no scienti昀椀c evidence regarding the ideal 
time to achieve a better e昀昀ect on their voices. It is noteworthy 
that both investigated groups had a positive auditory-perceptual 
response after the 昀椀rst minute.
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