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ABSTRACT
Purpose: to characterize and compare the vocal range profile in elderly women with 
and without voice symptoms. 
Methods: a total of 23 elderly women attending an elderly care public service partici-
pated in the study. They were divided into groups - with and without voice symptoms, 
according to the results of the Voice Symptom Scale (VoiSS). All participants were 
submitted to a vocal range profile analysis, by means of the Vocalgrama software. 
Appropriate statistical tests were applied, by adopting a significance level lower than 
0.05. 
Results: the values for vocal range profile were 3.74% (±1.56) and 3.62% (±1.95) 
in the groups with and without symptoms, respectively. There were no differences 
between the groups in the various parameters of the vocal range profile. 
Conclusion: in the elderly women studied, the vocal range profile showed to be redu-
ced, regardless of having or not voice symptoms. The importance of the elderly inves-
ting in the possibilities of vocal training is highlighted, with emphasis on vocal flexibi-
lity, aiming at increasing vocal range in this population.
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INTRODUCTION

Each cycle of life has its own particularities, and the 
phase of senescence is not an exception. In this stage, 
decline in the daily activities are perceived, interfering 
with their quality of life, as well as diminishing their 
cognitive, sensorial and motor aspects1,2. Among these 
changes, it is common to find, in speech-language-
hearing clinics, voice problems resulting from the aging 
process, called presbyphonia.

Some characteristics related to voice aging, as 
inherent to the patient’s age, stand out: decrease in 
respiratory capacity, decrease in maximum phonation 
time, hoarse-breathy vocal quality, decrease in vocal 
intensity3-5, and changes in voice frequency6-10. Men’s 
fundamental frequency is set around 147 Hz, which 
represents a high value for males; among females, 
this acoustic parameter often averages 195 Hz, which 
represents a low value for women.

The presence of reduced vocal intensity is related to 
the deficient respiratory support, due to the diminished 
elasticity and the stiffening of the respiratory muscu-
lature, as well as the decrease in vital capacity and 
maximum phonation time. Such set of factors favors a 
decreasing infraglottic pressure and, consequently, a 
reduction in voice intensity4,5.

Another relevant symptom in this population is the 
difficulty to sing. Many times, elderly refer to difficulties 
in reaching extreme notes4, which may be related to 
changes in vocal range. Some authors highlight the 
restricted tonal range as one of the acoustic changes 
present in this population11. This characteristic may 
particularly have a negative influence in singing.

It is important to mention that the elderly are more 
and more integrated in community activities, such as 
singing groups or choirs, which favors a better quality 
of life in physical, psychological and social aspects, 
improving their well-being12,13. However, it is noticed 
that the vocal characteristics oftentimes presented by 
the senescent interfere with their singing performance, 
causing complaints to arise concerning their difficulty 
to sing4.

Furthermore, the presence of negative vocal 
symptoms, as coughing, throat clearing, screaming, 
difficulty to speak, and vocal fatigue interfered with the 
vocal range performance of elderly women chorists, 
especially in the group presenting greater occurrence 
of these vocal symptoms14.

Hence, the elderly may feel disadvantaged before 
a vocal problem or limitation, no longer being able to 

join group activities that specifically use the voice, thus 
shying away and even isolating themselves.

For the assessment of intensity-related vocal range, 
i.e., analysis of phonatory and dynamic ranges, there 
are acoustic-measuring devices, such as phonetog-
raphy and the Vocalgrama, for example, which enables 
the measurement of the maximum and minimum 
frequency and intensity limits a person can reach, 
producing a graph whose area is measured in square 
centimeters or in percentage. Therefore, the greater the 
represented area, the better is the vocal performance, 
in relation to frequency and intensity control15.

In this article, the purpose was to measure the 
vocal range profile in elderly women, with and without 
vocal symptoms, considering the vocal and dynamic 
ranges, aiming at verifying the impact of age and 
vocal symptoms on these parameters. Such purpose 
is justified by the fact that the results obtained may 
furnish means to propose vocal training alternatives for 
this population, as well as to control the effects of the 
training applied. The goal is to renew the possibilities 
of activities for the elderly in the social context, as in 
singing, for example, making improvements in their 
quality of life possible.

Thus, the initial hypothesis for this research was 
that elderly women without vocal symptoms may have 
better results in vocal range profile measurements, 
when compared to those with symptoms. In addition, 
it was assumed that elderly women have reduced vocal 
range in relation to the adult women population. Hence, 
this paper aimed at characterizing and comparing the 
vocal range profile in elderly women with and without 
voice symptoms.

METHODS
This is an analytical, comparative, cross-sectional 

research, characterized as a subproject of a broad study 
already submitted to and approved by the Research 
Ethics Committee of the Universidade Federal de 
Pernambuco, Brazil, under Certificate of Presentation for 
Ethical Consideration (CAAE)447252215.6.0000.5208, 
evaluation report no. 1.076.660. The sample was 
collected from an elderly care public service, counting 
on the participation of 23 elderly women aged from 62 
to 76 years, averaging 69.42 (±4.88) years old.

The individuals included in the research were 
women 60 years old or over, attending an elderly care 
public service from a public university. Elderly women 
with illnesses that could affect the proper functioning 
of the vocal tract, such as stroke, Parkinson’s disease, 
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dementia, and respiratory tract chronic diseases were 
excluded from the sample, as well as those that had 
been submitted to head and neck surgery. For such, 
the patients’ medical history was consulted in the 
healthcare unit.

Initially, the elderly women were informed about 
the study, and those who agreed to participate signed 
the Informed Consent Form (ICF). Then, the Voice 
Symptom Scale (VoiSS) protocol was applied, in order 
to divide them in two groups: with and without vocal 

symptoms, according to the score achieved on the 
protocol; the passing score was set at 16 points16, as 
shown in Table 1. The group without symptoms was 
composed of 12 elderly women, aged from 62 to 73 
(average: 69.57±5.69 years). The group with vocal 
symptoms was composed of 11 elderly women, aged 
from 63 to 76 (average: 69.28 ±4.33). It is noted that 
the groups differed from each other in all domains of 
the scale.

Table 1. Distribution of the total, limitation, emotional and physical domains of the Voice Symptoms Scale, according to the groups with 
and without vocal symptoms

Domains
With symptoms (n=11) Without symptoms (n=12)

p-value*
Average SD Average SD

Total 30.82 13.94 7.92 4.66 0.000
Limitation 18.55 9.80 4.50 3.96 0.000
Emotional 4.91 5.90 0.17 0.57 0.004
Physical 7.36 2.61 3.25 2.76 0.003

* Mann-Whitney Test– level of significance p<0.05
SD = Standard Deviation

Afterwards, the data related to vocal and dynamic 
ranges of all participants were collected by means of 
the Vocalgrama software, which takes the measure-
ments of the frequency and intensity acoustic param-
eters in their maximum and minimum limits, and of the 
voice range profile (VRP), in percentage.

The VRP enables the vocal limits of a person to be 
analyzed through the definition of the maximum and 
minimum frequency and intensity acoustic parameters. 
The VRP is set by means of the Vocalgrama software, 
made by “CTS Informática.” This program quantifies, 
in exact figures, the person’s range and translates 
it into a graph. Its analysis consists of the following 
measures: Hertz (Hz) for the frequencies and pitch 
range; semitones for vocal range; decibels (dB) for the 
maximum and minimum limits of voice intensity; and, 
percentage for the graph area corresponding to the 
vocal range profile15,17.

The data from the VRP were obtained through 
the vocal records identified in the program itself. The 
recordings were made with the use of an HP Notebook 
PC computer, connected to a Karsect HT-2 headset 
microphone and Andrea PureAudio™ USB-AS Adaptor, 
which filters and reduces noise. The microphone was 

kept at a distance of, approximately, four centimeters 
from the mouth, in order to minimize interferences in 
the records.

The vocal records of the VRP were made while the 
person was in the sitting position. Each participant 
was instructed to perform a sustained emission of the 
phoneme /ε/ in upward and downward glissando, until 
they reached their maximum frequency limit, both for 
highs and lows, in the weakest intensity possible, and 
then in the strongest. The graph result registered by the 
program was described quantitatively, in percentage. 
All the records were obtained individually in a previ-
ously scheduled appointment between researcher and 
participant, in a room reserved for collecting the data.

For the data analysis, the acquired values were 
numerically distributed. The variables included the 
maximum and minimum frequencies, the maximum 
and minimum intensity, vocal range in number of 
semitones and in Hertz, and the area of the vocal range 
profile in percentage. Moreover, the presence or not 
of vocal symptoms was taken into consideration. To 
investigate the normality of the studied population, 
the Shapiro-Wilk test was performed. Considering that 
most of the variables studied presented non-normal 
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DISCUSSION

This study aimed at characterizing and comparing 
the vocal range profile in elderly women, according to 
the presence or absence of vocal symptoms.

Regarding the minimum frequency measurements, 
the averages were found to be approximate between 
the groups, agreeing with what was observed in another 
research on vocal range profile in elderly women, using 
phonetography, whose average result was of 154 
Hz18. Such values are inferior to those found in young 
women population, whose average was of 167.32 Hz 
in women aged from 18 to 29 years19. It is possible that 
the farther reach towards lower frequencies occurred 
due to the lowering of frequency, commonly found in 
old age women. It so happens that, with menopause, 
the hormonal fall may trigger the vocal fold edema 
and, consequently, the lowering of the elderly women’s 
voice6,7. Moreover, it is interesting to notice that 
elderly chorist women may present an even lower 
reach, possibly resulting from training. A research has 
presented average values corresponding to 134.82Hz 
and 137.28Hz in elderly chorist women of two different 
age groups14.

Concerning maximum frequency, this study 
presented average value of 386.35Hz for the group of 
elderly women with voice symptoms, and 374.65 Hz for 

RESULTS
Table 2 presents the average values of the vocal 

range profile variables in elderly women with and 
without vocal symptoms. It is observed that there was 
similarity between the values obtained from the groups, 
without significant differences being registered.

distribution, it was then opted for the use of the 
Mann-Whitney non-parametric test for the comparison 
between averages. The SPSS software (Statistical 
Package for the Social Sciences), version 21.0, was 
used, and the significance level adopted was lower 
than 5%.

Table 2. Distribution of the variables of vocal range profile in elderly women, according to the groups with and without vocal symptoms

Variables of the 
vocal range profile

With symptoms Without symptoms
p-value

Average SD Average SD
Minf0 (Hz) 153.89 34.19 158.25 32.31 0.712
Maxf0 (Hz) 386.35 100.1 374.65 67.85 0.758

PR (Hz) 231.54 101.14 216.40 80.07 0.975
PR (st) 15.96 6.17 14.98 4.67 0.854

Min Int (dB) 54.18 6.75 55.64 5.67 0.538
Max Int (dB) 99.84 6.32 100.67 4.93 0.854

Area (%) 3.74 1.56 3.62 1.95 0.782

* Mann-Whitney Test – level of significance p<0.05
Legend: Minf0: Minimum fundamental frequency; Max f0: Maximum fundamental frequency; PR: Pitch Range; Min Int: Minimum vocal intensity; Max Int: Maximum 
vocal intensity; Hz: Hertz; st: semitone; dB: decibel; SD: Standard Deviation; %: percentage
.

the group of elderly women without voice symptoms. 
Another study, on the other hand, presented an 
average value of 478.88 Hz, most of the elderly women 
presenting frequencies at about 440 Hz18. In young 
women, these values are much higher, and the reach 
towards high notes goes as far as 1000 Hz, with average 
value of 908.45 Hz for the maximum frequencies of 
women between 18 and 29 years20. The differences 
registered between young and elderly women are also 
expected, as the loss of vocal flexibility due to laryngeal 
changes in old age is taken into consideration21,22. In 
chorists, on the other hand, the registered average 
reach for younger elderly women was of 349.96 Hz, 
whereas the group of older elderly women had an 
average value of 348.59 Hz14. Hence, it is reinforced the 
difficulty to reach higher frequencies in old age.

As for the pitch range in Hz and semitones, this 
study, in addition to not differing between the groups 
of elderly women with and without voice symptoms, 
presented results that diverged from those obtained 
from another group of elderly women, whose average 
was of 324.05 Hz18, possibly because the elderly women 
in this study had reached lower values of maximum 
frequency, as mentioned above. Such results are also 
below the values found in the adult population, whose 
established normality is of at least 20 semitones19,20,23, 
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the difficulty in singing presented by some partici-
pants. On the other hand, the presence or not of vocal 
symptoms does not seem to be related to the vocal 
range in elderly women. Attention is called to health 
programs towards the elderly that may explore their 
vocal efficiency, resistance and flexibility, in order to 
renew the possibilities of activities for the elderly in 
the social context, as in singing, for example, thus, 
improving their social integration and quality of life.
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