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Abstract

Background: acoustic vocal characteristics of young male adults. Aim: to characterize the acoustic
measurements of the glottal source of young male adults with normal voices and larynx and to compare
these results to the standard measurements proposed by the software used for this assessment. Method: 25
young male individuals (20 to 40 years), who presented normal voices and larynx, were selected. All
subjects had the prolonged vowel [a] emission analyzed by the Multi Dimensional Voice Program Advanced
(MDVPA). The Lilliefords test, with a significance level of 5%, was used to verify the normal distribution
of the results of each measurement. The parameters with normal distribution had their means compared
to the standard measurements proposed by the program using the T Test (significance level of 5%).
Results: the group was characterized by 18 means of acoustic measurements. Measurements of frequency
disturbance and amplitude were the ones that most differed from the standard measurements, presenting
higher values. Approximately half of the measurements presented normal distribution. Conclusions: the
measurements of jitter and shimmer of young male adults with normal voices and larynx were high.
Measurements of fundamental frequency, noise and instability remained within the expected values.
Approximately half of the measurements presented normal distribution prevailing those of jitter and
shimmer, indicating that these measurements can be used as a reference.

Key Words: Voice; Men’s Health; Speech Acoustics.

Resumo

Tema: caracteristicas vocais acUsticas de homens jovens adultos. Objetivo: caracterizar as medidas acUsticas
da fonte gl6tica de homens adultos jovens com voz e laringe normais e compara-las ao padréo do software
usado. Método: foram selecionados 25 sujeitos do sexo masculino, voz e laringe normais, faixa etéria de
adulto jovem (20 a 40 anos). Todos tiveram a emissdo da vogal [a] analisada pelo Multi Dimensional
Voice Program Advanced (MDVPA). Foi realizada a distribui¢&o normal dos resultados de cada medida do
programa através do Teste Lilliefords, com nivel de significancia de 5%. Os parametros que tiveram
distribuicdo normal tiveram suas médias comparadas ao padrdo de normalidade proposto pelo programa
através do Teste t, com nivel de significancia de 5%. Resultado: o grupo foi caracterizado por 18 médias
de medidas acusticas. As medidas de perturbacéo de frequéncia e de amplitude foram as que mais se
distanciaram da normalidade, apresentando valores altos. Aproximadamente a metade das medidas
apresentou distribuicdo normal. Concluséo: em homens adultos jovens com voz e laringe normais, as
medidas de jitter e de shimmer mostraram-se altas e as de frequéncia fundamental, de ruido e de instabilidade
ficaram dentro do esperado. Aproximadamente a metade das medidas apresentou distribui¢do normal,
predominando as de jitter e de shimmer, podendo ser utilizadas como referéncia.

Palavras-Chave: Voz; Salde do Homem; AcUstica da Fala.

Beber BC, Cielo CA. Acoustic measurements of the glottal source of normal male voices (original title: Medidas acUsticas de fonte glética de vozes masculinas
normais). Pr6-Fono Revista de Atualizagdo Cientifica. 2010 jul-set;22(3):299-304.

299



Introduction

The Multi Dimension Voice Program Advanced
(MDVPA) of Kay Elemetrics® is a program of acoustic
analysis of the voice that calculates up to 33 measures
of vocal production, represents them graphically and
compares them to its own normative values1-2.

Many vocal parameters depend on the sex, facial
type, race and age range3-8, what makes that every
subject, or group of subjects, present particular vocal
characteristics.

Numerous studies have tried to normatize acoustic
vocal parameters to characterize the human voice.
However, when the results are compared to normality
patterns in literature, differences are evident. The
differences found may be related to the software of
the voice analysis or the subject4.

Because the national and the international studies
that propose base-measures for the glottal acoustic
evaluation of the voices of different sexes are scarce,
this study aimed to characterize the acoustic measures
of the glottal source of young adult males with normal
voice and larynx, using the MDVPAand compare them
to the standard of the program.

Method

This is a study that has been approved by the
Committee of Research Ethics (CEP) of the institution
of origin (0087.0.243.000-07); it is a quantitative,
transversal and exploratory analysis, through data
bank collection (first stage) and field data collection
(second stage).

The data from the first stage were stored in the
data bank of the Woice Laboratory of the institution
and had not been used then. The subjects signed the
Term of Free and Clear Consent (TCLE) that the school-
clinic offers and where it reads that the collected data
may be used in future researches.

The second stage began after all the subjects read
and the signed the specific TCLE used in the research,
according to the resolution 196/96, of the National
Committee of Research Ethics (CONEP).

The study group was constituted intentionally.
The inclusion criteria were: male subjects; with oto-
rhino-laryngeal diagnosis of normal larynx; age range
of young adult (20 to 40 years old); agreement with
the TCLE.

The exclusion criteria were: medical record for
neurologic, psychiatric, endocrinologic or gastric
disease; vocal complaints (hoarseness, vocal fatigue,
voice gaps, etc.); auditory-perceptive vocal alterations;
flu; breathing allergies or other diseases that may impair
the vocal performance; drinking or smoking habits;
previous speech-therapy treatment and/or previous
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oto-rhino-laryngeal treatment; hearing alterations;
stomatognathic system alterations; being a singer;
aged under 20 years old; aged over 40 years old.

The subjects of the first stage were selected
through the analysis of all their stored evaluations,
aiming the inclusion and exclusion criteria. During the
second stage, after signing the TCLE, answering a
questionnaire, having an oto-rhino-laryngeal
evaluation and a speech-therapy selection, which
included an oral myofunctional evaluation and
auditory selection, and also an analysis of the voice
quality, the subjects that fitted the inclusion and
exclusion criteria were selected.

For the auditory selection, it was used a pure tone
scanning in the frequencies of 500, 1000, 2000 and
4000 Hz at25dB, only through the airway9.

For the exclusion of subjects with perceptive-
auditory vocal alterations, the voices were classified
in "with" or "without" the presence of noise
(soprosity, roughness, hoarseness), tension
(compressed voice or strangled-tense voice),
instability (trembling, sonority breaks, frequency
breaks), inadequate pitch, having possible unbalances
of the glottal source 10. This evaluation was performed
with the recordings of spontaneous speech of the
data bank in the first stage and with the interview
recording in the second stage and all the subjects
that showed any of the aforementioned alterations
were excluded, even if they had an oto-rhino-laryngeal
diagnose of normal larynx.

The oto-rhino-laryngeal exam was performed by
an oto-rhino-laryngologist through a video
laryngoscope. The other exams, which are necessary
for the definition of the inclusion or exclusion of the
subjects in the research, as well as the data collection,
were performed by one of the speech therapists who
is in charge of the research and has a master degree
and experience in the voice area. The interpretation of
the exams for the inclusion or exclusion was not blind.

Twenty and five young adult males were selected
(13 in the first stage and 12 in the second stage) with
ages ranging from 20 to 39 years old (average of 28
years old).

The collection of the subject voices of the first
stage had already been done previously; the same
steps were followed for the second stage subjects.
The sustained emission of the vowel [a] was collected
with the subject standing and with arms along the
body. The microphone attached to the digital recorder
SONY, model ICD-P210 was put in an angle of 90°,
4cm from the mouth5, 10-11. The emission was
sustained in habitual frequency and intensity, after a
deep breath and during maximum phonation time
(TMF)5.
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For the acoustic analysis of the voices, the vocal
attack was excluded and because of this, the first 3,5
seconds of the emission of the vowel [a] were
excluded5,10,12.

The analysis of the emissions was performed
using the MDVPA that provided the measures, 28
measures of which were useful for this study.

The results were compared to the average and to
the normality threshold suggested by the program,
except for the fO parameter that was compared to the
normality range for men (80-150 Hz) proposed by a
Brazilian study, once it had values proposed by other
studies13.

For the normal distribution of the data, the
Lilliefords test was used (significance level of 5%). In
the parameters where the distribution of the data was

normal, it was possible to apply the t Test (significance
level 5%), in order to compare the average obtained in
the study with the normality standards proposed by
the MDVPA. When the distribution of some data is
not normal, that happens because the result of a
subject differs a lot from the others, thus the resulting
average may not be representative from the group.
However, the averages of the measures without normal
distribution will be discussed, because these also
present important possibilities.

Resultados
Tables 1, 2 and 3 present the averages of all the

measures obtained for the group studied and the
results of the statistic analysis.

TABLE 1. Results of the frequency measures of males with normal voice and larynx.

Results Program Standard
Parameter p
Average SD Ccv Normality Threshold Average Threshold SD cv
f0 (Hz) 120,16 23,72 020 p<0,05 80-150Hz 150Hz*** - - -
fhi (H2) 155,88 110,19 0,71 p<0,01 150,08 - 24,36 0,16 -
flo (H2) 110,53 2505 023 p>0,20* 140,42 - 23,73 0,17  0,00000
STD de fO 3,03 3,13 1,03 p<0,01 1,35 - 068 0,50 -

*Follows normal distribution. Lilliefords Test; **Within the normality of the program. T Test. *** According to Behlau, Pontes and
Tosi (1985). Abbreviations: Coefficient of Variation = CV, Standard Deviation = SD, fO = Fundamental Frequency, thi = Maximum
Fundamental Frequency, flo = Minimum Fundamental Frequency, STD of fO = Standard Deviation of the Fundamental Frequency.

TABLE 2. Results of the frequency perturbation and intensity measures of males with normal voice and larynx.

Results Program Standart

Parameter Average sb cv $?\: Lns?\Icl)féll Average Threshold SD cv P

Jita (us) 128,25 10028 0,78 p<0,05 41,66 83,20 36,48 0,88 -
Jitt (%) 1,51 113 0,75 p>0,20* 0,59 1,04 054 0,91 0,00044
RAP (%) 0,89 0,69 0,78 p>0,20* 0,35 0,68 033 0,97 0,00068
PPQ (%) 0,91 0,74 0,82 p<0,10* 0,34 0,84 0,29 0,86 0,00084

sPPQ (%) 1,22 0,90 0,74 p<0,01 0,56 1,02 030 0,53 -

vf0 (%) 2,56 2,65 1,03 p<0,01 0,94 1,10 043 0,46 -
ShdB (dB) 0,42 040 0,95 p>0,20* 0,22 0,35 0,09 0,39 0,01876
Shim (%) 4,54 425 0,94 p<0,10* 2,52 381 1,00 0,40 0,02559
APQ (%) 3,87 3,69 0,95 p>0,20* 1,99 3,07 081 0,41 0,01753
SAPQ (%) 6,61 6,31 0,95 p<0,15* 3,06 423 134 0,44 0,00957

vAmM (%) 1447 13,14 0,91 p<0,01 7,71 8,20 393 0,51 -

*Follows normal distribution. Lilliefords Test ; **Within the normality of the program. T Test. Abbreviations: Jita = Absolute Jitter,
Jitt = Percentage Jitter, RAP = Relative Average of Perturbation, PPQ = Pitch Perturbation Quotient , sSPPQ = softened Pitch
Perturbation Quotient, vf0 = Coefficient of Variation of Fundamental Frequency, ShdB = Shimmer in dB, Shim = Percentage
Shimmer, APQ = Amplitude Perturbation Quotient, SAPQ = softened Amplitude Perturbation Quotient, vAm = Coefficient of
Amplitude Variation.

Medidas acUsticas de fonte glotica de vozes masculinas normais.

301



Pro-Fono Revista de Atualizagdo Cientifica. 2010 jul-set;22(3).

TABLE 3. Results of the noise measures, voice break measures, deaf ssgments, sub harmonic components, and vocal tremble of
men with normal voice and larynx.

N Resultados Padréo do Programa
Parametro p
Média DP CcvVv Normalidade Média Threshold DP cv
NHR 0,18 0,06 0,35 p<0,01 0,12 0,19 001 011 -
VTI 0,05 0,02 0,32 p<0,05 0,05 0,06 002 031 -
SPI 8,79 353 0,40 p<0,10* 6,77 14,12 3,78 0,56 0,00870
DVB (%) 0,27 0,94 349 p<0,01 0,20 1,00 0,0 0,50 -
NVB 0,20 0,71 354 p<0,01 0,20 0,90 0,0 0,50 -
DUV (%) 4,33 11,92 2775 p<0,01 0,20 1,00 0,0 0,50 -
NUV 5,32 14,66 2,75 p<0,01 0,20 0,90 0,0 0,50 -
DSH (%) 0,43 1,80 424 p<0,01 0,20 1,00 0,0 0,50 -
NSH (%) 0,52 2,20 423 p<0,01 0,20 0,90 0,0 0,50 -
Fftr (H2) 3,44 2,28 0,66 p>0,20* 3,66 - 373 1,02 0,63316**
Fatr (Hz) 1,78 281 158 p<0,01 273 - 176 0,64 -
FTRI (%) 0,38 0,30 0,78 p>0,20* 031 0,95 014 045 0,23519**
ATRI (%) 1,36 268 197 p<0,01 213 437 136 0,64 -

*Follows normal distribution. Lilliefords Test ; **Within the normality of the program. T Test. Abbreviations: NHR = Noise
Harmonic Rate, VTI = Voice Turbulence Index, SPI = Soft Phonation Index, DVB = Degree of Voice Breaks, NVB = Number of
Voice Breaks, DUV = Degree of silence — periods without voice, NUV = Number of non vocalized Segments, DSH = Degree of
Sub Harmonic Components, NSH = Number of Sub Harmonic Segments, Fftr = frequency of tremble frequency, Fatr = Tremble
Amplitude Frequency, FTRI = Frequency of Tremble severity index, ATRI= Amplitude Tremble severity Index.

Discussion

Concerning the frequency measures - Among the measures of frequency perturbation,

fundamental frequency (f0), maximum fundamental
frequency (fhi) and Standard Deviation (STD) of f0,
they did not have normal distribution, whereas the
minimum fundamental frequency (flo) did.

In this research, fO was within the normality range
for male voice proposed by the study used for
comparisonl3, agreeing also with other
studiesb,10,14-15. Also, fO is the measure that
characterizes the human voice the most and the one
that shows the most agreement among the studies16,
as well as it occurred with this one.

The results obtained for the flo and fhi showed
great variability during the sustaining of f0, thus
suggesting phonation instability. This variability may
also be justified by the fact that the subjects do not
have skilled voices, because if there is
pneumophonoarticulatory coordination (CPFA),
consequently there is a more stable emissionl17.

About the STD of f0, it was possible to observe
that the average was superior to that one of the
program and to the ones found in other studies18-
19, raising the question that these voices showed
great variation in the sustaining of f0, a fact
corroborated by the values of flo, thi, coefficient of
variation of the fundamental frequency (vf0) and
coefficient of variation of amplitude (vAm).
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Jitt, relative average of perturbation (RAP) and
quotient of pitch perturbation (PPQ) followed normal
distribution and their averages were considered
significantly above normality. The Jita measures,
softened pitch perturbation quotient (sPPQ) and vf0
did not have normal distribution, but it was observed
averages that were superior to the threshold of the
program, in agreement with the research that also
found the average of sPPQ above the threshold of
normality.

Other studies found averages of frequency
perturbation below the threshold of normality of the
MDVP2,18. However, when the ranges of normality
found in another study18 are considered, for a similar
population, all the measures of this research can be
considered within normality. Studies show that these
measures may appear bigger for men in relation to
women, however not always with statistic
significance2,13,15,18,20. The Jitter appears
correlated to vocal noise or to hoarseness in some
studies14,21, so usually it is bigger in men, once male
voices are noisier because of lower fO.

In the analysis of the measures of intensity
perturbation, it was obtained normal distribution for
Shimmer in dB (ShdB), Percentage Shimmer (Shim),
Amplitude Perturbation Quotient (APQ) and softened
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Amplitude Perturbation Quotient (SAPQ), except for
the vAm, with bigger normal distribution among the
subjects in this class of measures. All of them showed
averages above the expected by the MDVPAand by
the results of another research20. However, one
study also obtained measures of intensity
perturbation bigger than the threshold of normality
of the MDVPA for male with normal voice and
larynx18, agreeing with the findings of this study.

Among the noise measures, the Soft Phonation
Index (SPI) followed normal distribution and its
average, despite of being within the threshold of
normality of the program, was not considered
statistically normal. The other measures [Noise-
Harmonic Rate (NHR) and Voice Turbulence Index
(VTI] did not show normal distribution, but had
averages within the normality of the program. Other
studies also found these measures within the
normality of the MDVPAZ2,18. Normal vocal samples
are expected to have low values of noise measures5,
whereas larynxes with lesions are expected to show
augmented noise measures.

The distribution of the voice break measures
(Degree of Voice Break - DVB and Number of Voice
Breaks - NVB) was not normal, but its averages were
within the normality proposed by the MDVPA,
showing that the voices studied did not show
interruptions or breaks because the sample was
composed of subjects with voice and larynx
considered normal.

The distributions of the measures of deaf or non
vocalized segments were not normal and the average
of the number of non vocalized segments (NUV) was
above that expected by the program, suggesting a
great quantity of non vocalized segments that may
reflect as irregularities or noise to the emission5,18.

Among the measures of vocal tremble, it was
obtained a normal distribution of the frequency of
the tremble frequency (Fftr) and the index of severity
of the tremble frequency (FTRI) and their averages
were considered statistically normal. The averages
of tremble amplitude frequency (Fatr) and of the index
of severity of tremble amplitude (ATRI) were within
the normality of the program. Thus, it is possible to
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