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ABSTRACT
Purpose: to compare the results of maximum phonation times (MPTs) under two diffe-
rent forms of speech-language pathology orientation to extract these measures. 
Methods: 60 women between 17 and 23 years divided equally into two groups partici-
pated: Study Group (SG) – that performed the task under the two forms of orientation 
(traditional orientation and with control request of the air outlet); and the Control Group 
(CG) - which carried out the task in a single form of orientation (traditional one). The 
procedures performed comprised the extraction of MPT in the vowels /a/, /i/ and /u/, 
the fricatives /s/ and /z/ and numbers counting. The data were tabulated and statisti-
cally analyzed (p<0.05). 
Results: by comparing the two groups at the first instant of the MPT emissions, no 
statistically significant differences were found. However, when the second instant was 
compared, there were differences in most emissions, which indicates that the air con-
trol request promotes the increase of MPTs. 
Conclusion: the way the speech-language pathologist guides the performance of 
the maximum phonation times, during the evaluation of these measures, requesting 
the individual tomaximally control  air exit, modifies the result of the extraction of the 
temporal measures of the voice, which must be considered in the daily vocal clinical 
practice.
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INTRODUCTION
Vocal disturbances are understood as deviations 

that change voice intelligibility and effectiveness, 
and they can be manifested in several ways, such as 
changes in the vocal intensity, frequency and quality. 
Such disturbances can be caused by trauma/disorders 
in the laryngeal and respiratory functionings or in the 
vocal tract1.

In the speech-language pathology clinic, an 
assessment is performed to better investigate vocal 
disorders. Such a procedure is very important in the 
clinical diagnosis of dysphonias since the data obtained 
in it directs the therapeutic approach to be taken2. The 
objective of voice speech assessment is to understand, 
describe and identify the subject’s vocal behavior, 
identify the causal factor of a possible dysphonia, and 
describe the observed voice characteristics. Such 
evaluation consists of several procedures such as 
anamnesis, auditory-perceptual evaluation, acoustical 
analysis and self-assessment2.

Among these speech-language pathology proce-
dures of assessment, several vocal measurements 
are gathered and the extraction of the maximum 
phonation times (MPTs) among them. Although techni-
cally considered as acoustic measurements, MPTs 
are usually gathered during the vocal behavior clinical 
assessment due to the easiness and practicality of 
their acquisition3. This measurement corresponds to 
the maximum time that the subject can sustain a vocal-
ization during a single expiration, in usual tone and 
frequency3-6. Therefore, it is a test that indicates the 
efficiency of both glottal closure and respiratory system 
besides observing the evolution of dysphonic subjects 
in speech-language pathology2.

The MPT extraction is conducted in an objective, 
fast, and easy way, being routinely applied to dysphonic 
subjects7, and is also considered a highly reliable 
evaluation8. To perform such extraction it is necessary 
to time the emission durations of vowels (usually /a/, /i/, 
/u/) with a subsequent calculation of their average as 
well as the number counting durations. The choice for 
the vowels /a/, /i/ and /u/ is given by the fact that they 
correspond to the polygon of vowels2. In addition to the 
aforementioned emissions, the MPT of the fricatives 
/s/ and /z/ is also collected during the extraction of the 
temporal measurements with subsequent calculation 
of their relationships. Authors point out that the MPTs 
show the control between the aerodynamic forces of 
the pulmonary current and the myoelastic forces of the 
larynx9.

Some divergences are observed regarding the MPT 
extraction in clinical practice, which may be related 
to the large variability of the normality parameters 
described in literature3,7, such as the position of the 
subjects during such extraction6,10,11, and the presence 
or not of lesions in the vocal folds, which would hamper 
the glottal closure and reduce MPTs5. It is also observed 
that studies indicate that the subject’s age can affect 
MPTs, reducing them10 or not6,12.

Moreover, in daily clinical practice of a speech-
language pathologist, inconsistency has been observed 
between data from literature and results obtained in the 
evaluations, which is one of the aspects that motivated 
to carry out the present study. It has also been verified 
that when asking some patients to control the airflow 
during the expiration longer times has been generated, 
although until now any scientific data on this subject 
has not been obtained. Some studies even report 
the order given by the evaluator at the instant of MPT 
extraction, but it is a variable aspect among the studies 
and none of them has so far investigated the influence 
that may cause the values obtained from phonatory 
measurements.

Therefore, a hypothesis raised for these aforemen-
tioned divergences is the form of guidance given by 
the speech-language pathologist to the patient in order 
to perform the phonatory task that could affect the 
obtained results. It is believed that a specific guidance 
about the need for controlling the airflow, aiming for a 
longer emission, could probably make a difference in 
the collected MPT data

To verify this hypothesis, we compared two different 
ways for the clinician to guide the patient at the instant 
of evaluation of MPT measurements: traditional 
guidance and the one with airflow control. We hope that 
the results obtained in this study contribute to improve 
of the speech-language pathology guidance during 
the evaluation of the measure of maximum phonation 
times.

Thus, the objective of this study was to compare the 
results of the maximum phonation times in two distinct 
methods of speech-language pathology guidance in 
extracting these measures.

METHODS
This is a cross-sectional observational study, in 

which two forms of orientations were analyzed in order 
to extract the maximum phonation times of the female 
subjects. The project was approved by the Research 
Ethics Committee of Universidade Estadual do 
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Centro-Oeste - UNICENTRO under number 1,213,297 
and all subjects signed an Informed Consent Term 
(TCLE).

Subjects were 60 women aged between 17 and 
23 years (the mean age was 19 years) who were 
equally divided into two groups: Study Group (SG) 
- who performed the task under two forms of speech-
language pathology guidance (traditional orientation; 
and the orientation to control the airflow); and Control 
Group (CG) - who performed the task under a single 
form of speech-language pathology guidance (tradi-
tional orientation) twice.

The two different forms of guidance for extracting 
the maximum phonation times (MPT) were:

Traditional orientation2,10,13,14: Women were 
instructed to deeply inhale and to emit the requested 
sound for as long as they could. Exact guidance given 
to the subject: “Take a deep breath and make the sound 
of the letter /a/ for as long as you can”

Orientation involving airflow control: The women 
were instructed to deeply inhale and to emit the 
requested sound for as long as they could, by 
controlling the airflow. Exact guidance given to the 
subject: “Take a deep breath and make the sound of the 
letter /a/ for as long as you can, controlling as much as 
possible the airflow.”

The inclusion criteria for this study were: women 
aged between 17 and 23 years (due to the convenience 
of gathering on a university campus), no spoken and 
(or) sung voice professionals, with no vocal complaints, 
and adapted vocal quality observed in vocal screening, 
performed by a voice-specialized speech-language 
pathologist. Exclusion criteria were: no neurological 
changes, no respiratory changes in upper and lower 
airways, and had performed previous speech therapy 
for voice problems.

In order to obtain the MPTs, a chronometer was 
handled by another speech-language pathologist 
outside to the study, considering minimizing the 
gathering bias by the researcher herself, who knew the 
objective in the study and had a hypothesis regarding 
the possible study results. The speech-language 
pathology volunteer was instructed to start the timer at 
the beginning of the emission and stop it immediately 
after its completion. This researcher, therefore, had the 
function to register the obtained values of MPTs and to 

guide the subject in the execution of the speech test. 
The chronometer was selected as a tool to extract the 
measures of MPTs since the literature has indicated 
no differences in the way of gathering measurements 
conducted by both experienced and newly trained 
evaluators as well as with the assistance of computer 
software.

All the women were evaluated in a silent, acousti-
cally treated room, with noise below 50 decibels (dBs), 
and remained seated with an upright posture. The 
procedures performed comprised: MPT extraction of 
vowels /a/, /i/ and /u/, of fricatives /s/ and /z/, and of 
number counting by means of a Casio Stopwatch HS-3 
digital chronometer.

Initially, the SG women performed the task under the 
traditional orientation and the values were registered 
by the researcher. After ten minutes, the SG women 
performed the task under guidance involving airflow 
control, with new results extracted and registered. The 
CG women performed the task twice under the tradi-
tional orientation with a ten-minute interval between the 
executions as well.

It is important to emphasize that all women from 
both groups were instructed to perform the emissions 
in usual and effortlessly phonation at both instants of 
evaluation.

The data were tabulated in an Excel spreadsheet 
and two extra calculations were performed in addition 
to the values from vowels /a/, /i/, /u/, consonants /s/ and 
/z/ and number counting: The value of the mean of the 
vowels /a /, /i/, /u/ and the ratio between the consonants 
/s/ and /z/.

Statistical analysis included the following tests: 
Wilcoxon test, Student’s t test and Mann-Whitnney 
test in order to compare the two emissions performed 
in each group as well as to compare both groups. For 
all analyzes, a significance level of 95%, or 0.05, was 
adopted.

RESULTS
For all the collected samples, the results showed 

that there are differences between the MPTs obtained 
in the two ways of guidance given to the SG. When 
the subject is instructed to perform an emission by 
controlling the airflow, an increase in the MPT values is 
observed for all emissions (Table 1).
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was observed that only few emissions presented higher 
values when a second MTP extraction was performed.

Table 2 presents data regarding the two MPT extrac-
tions performed over the CG in which only the traditional 
orientation was given to the subjects. In this group, it 

Table 1. Comparison of the two instants of Maximum Phonation Time extraction in different guidances (traditional orientation -1 and 
orientation with airflow control -2) in the Study Group – SG

Emissions
Values

p
n Mean Median SD

MPT /a/ 1 30 11.85 10.62 3.68
0.000

MPT /a/ 2 30 15.56 15.23 4.64
MPT /i/ 1 30 12.55 12.64 3.37

0.000
MPT /i/ 2 30 18.77 17.82 5.66
MPT /u/ 1 30 13.1 12.22 4.08

0.000
MPT /u/ 2 30 18.13 17.3 5.06

Mean vowels 1 30 12.5 12.04 3.22
0.000

Mean vowels 2 30 17.52 16.35 4.71
MPT /s/ 1 30 13.77 12.34 5.76

0.000
MPT /s/ 2 30 18.33 17.52 8.08
MPT /z/ 1 30 12.45 12.3 4.48

0.000
MPT /z/ 2 30 18 17 5.81
MPT /#/ 1 30 16.37 16.32 5.44

0.000
MPT /#/ 2 30 19.89 18.97 5.86

Wilcoxon test (p<0,05). Legend: SD = standard deviation; MPT = Maximum Phonation Time
1 – Traditional orientation
2 – Orientation with airflow control

Table 2. Comparison of the two instants of Maximum Phonation Time extraction under the same guiding form (traditional orientation in 
the two instants of extraction) in the Control Group - CG

Emissions
Valores

p
n Mean Median SD

MPT /a/ 1 30 12.98 12.97 3.22
0.180

MPT /a/ 2 30 13.66 13.5 3.59
MPT /i/ 1 30 14.05 13.37 3.56

0.200
MPT /i/ 2 30 14.73 13.17 4.84
MPT /u/ 1 30 13.81 12.54 3.81

0.000MPT /u/ 2 30 15.54 14.47 4.54
Mean vowels 1 30 13.61 13.31 3.10

0.010Mean vowels  2 30 14.62 14.08 4.03
MPT /s/ 1 30 13.05 11.95 4.19

0.150MPT /s/ 2 30 14.00 12.61 4.62
MPT /z/ 1 30 12.60 11.46 4.85

0.000MPT /z/ 2 30 14.52 11.61 5.76
MPT /#/ 1 30 15.26 15.01 3.41

0.090MPT /#/ 2 30 16.37 15.24 4.63

Wilcoxon test (p<.,05). Legend: SD = standard deviation; MPT = Maximum Phonation Times
1 and 2 – Traditional orientation
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control versus traditional orientation), there are differ-
ences in the emissions of /i/, /u/, mean of vowels, /s/, /z/ 
and number counting, which indicates that the request 
for airflow control promotes greater modifications of 
MPT than the repeating procedure of a task under the 
same orientation, as did the CG subjects.

Table 3 (shown below) compares the two groups 
(CG and SG) regarding the results obtained for MTP 
in emissions of the first and second instants. When 
comparing these two groups based on the emissions of 
the first instant, there are no statistically significant differ-
ences between them. However, when the emissions of 
the second instant are compared (guidance on airflow 

Table 3. Comparison between the study (SG) and control (CG) groups regarding the results of Maximum Phonation Time in the two 
instants of emissions

Emissions
Control group Study group

p
n Mean Median SD n Mean Median DP

MPT /a/ emission 1** 30 12.98 12.97 3.22 30 11.85 10.62 3.68 0.21
MPT /a/ emission 2** 30 13.66 13.5 3.59 30 15.56 15.23 4.64 0.08
MPT /i/ emission 1** 30 14.05 13.37 3.56 30 12.55 12.64 3.37 0.09
MPT /i/ emission 2** 30 14.73 13.17 4.84 30 18.77 17.82 5.56 0.00
MPT /u/ emission 1** 30 13.81 12.54 3.81 30 13.1 12.22 4.08 0.49
MPT /u/ emission 2** 30 15.54 14.47 4.54 30 18.13 17.3 5.06 0.05

Mean vowels emission 1 * 30 13.61 13.31 3.1 30 12.5 12.04 3.22 0.17
Mean vowels emission 2* 30 14.62 14.08 4.03 30 17.52 16.35 4.71 0.01

MPT /s/ emission 1** 30 13.05 11.95 4.19 30 13.77 12.34 5.76 0.62
MPT /s/ emission 2** 30 14 12.61 4.62 30 18.33 17.52 8.08 0.00
MPT /z/ emission 1** 30 12.6 11.46 4.85 30 12.45 12.3 4.48 0.73
MPT /z/ emission 2** 30 14.52 11.61 5.76 30 18 17.03 5.81 0.01

s/z ratio 1** 30 1.05 1.02 0.36 30 1.12 1.1 0.36 0.42
s/z ratio 2** 30 0.96 0.95 0.27 30 1.02 1 0.29 0.05

Number counting 1** 30 15.26 15.01 3.41 30 16.37 16.32 5.44 0.61
Number counting 2** 30 16.37 15.24 4.63 30 19.89 18.97 5.86 0.01

Student’s T test* and Mann-Whitnney **. SD = Standard deviation (p<0.05)
CG: 1 and 2 – Traditional orientation
SG: 1 – Traditional orientation; 2 – Orientation with airflow control
MPT = Maximum Phonation Time

DISCUSSION
As shown in Table 1, when comparing the first 

instant of the emissions (traditional) with the second 
ones (airflow control) in the SG, a significant increase 
in the obtained MPT values under the second instant of 
emission is observed. Regarding the guidance of airflow 
control on emissions, no other studies were found that 
have done similar analyzes that could corroborate this 
finding. However, a study involving children found that 
when the speech-language pathology guidance was 
given with visual support, the obtained MPT values 
were higher in comparison to the group of children who 
received guidance this kind of support15.

One of the hypotheses raised for the results 
obtained in the SG (Table 1) is that, when requesting 
that the subject perform the airflow control, she can 

have more concentration, that is, she has a higher 
focus on the requested task. Another hypothesis is 
that the subject may have used resources that helped 
her during the performance of the speech task, such 
as using different vocal tract adjustments in an attempt 
to prolong the emission, although this has not been 
evaluated. It is worth mentioning that the subjects were 
instructed to perform normal phonation with no effort, 
and no changes were observed in body tension during 
the emissions in the two ways of guidance.

The CG subjects were oriented in two instants to 
emit sounds in MPT and in the traditional form, and 
most of the obtained samples remained unchanged 
(Table 2). Only two of the evaluated emissions showed 
differences between the two execution instants - (/u/ 
e /z/). Some studies have concluded that it is not 
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necessary to extract more than one emission in MPT, 
since the values are similar regardless of the number 
of samples16,17. However, in this case, it was important 
to have the values from other emissions with no signif-
icant difference between the instants to corroborate the 
hypothesis that these two differences in the two instants 
of the emissions in MPT in the CG occurred at random. 
We emphasize that the CG was adopted in this study in 
order to try to minimize the bias of a possible change in 
the obtained values by not a modification related to the 
clinician’s instruction but to the cumulative effect of the 
use of voice in both instants.

In Table 3, there is a comparison between the 
groups (CG and SG) regarding the results of MPT 
obtained in the two instants of the emissions. When 
the CG and SG are compared at the first instant of 
the emissions, in which both performed the traditional 
orientation, there are no statistical differences for MPT. 
However, significant differences between the times of 
both groups are observed for each of the evaluated 
parameters when comparing CG and SG in the second 
instant of the emissions (when they undergo different 
orientations). With this finding, it can be said that the 
guidance given by the speech-language pathologist 
was fundamental for the groups to have this difference 
since they were very homogeneous, that is, they had 
the same number of participants, age range, gender, 
and the same human position during the emission. 
Although the CG (Table 2) increased the time of three 
emissions, when it was compared with the SG (Table 
3), it is observed that the increase of the emissions in 
the SG is much higher than that.

By means of this study, it was possible to observe 
that the obtained values are close to the normality 
described in the literature18 when the subject is oriented 
to control the airflow during the emissions as can be 
evidenced in the values found after the orientation of 
airflow control in the SG: /a/ 15.56 s; /i/ 18.77 s; /u/ 
18.13 s; /s/ 18.33 s; /z/ 18 s; and number counting 
19.89 s (Table 3). However, the values obtained fall 
short of what are expected when traditionally oriented 
as in studies found in the literature3,10,19,20. Thus, we 
questioned if other studies conducted with traditional 
orientation for extracting the MPT3,4,18-26 would have 
values different from those obtained here in case they 
had been performed under the same conditions but 
requesting the airflow control during the emissions.

The work of Miglioranzi et al.4 aimed to verify the 
vital capacity and MPT values of voiceless /e/ and /s/ 
for adult women, establishing the sample profile and 

comparing it with the proposed normality standard. 
The results obtained in such study were lower than 
what is proposed in the literature18, with the average 
of the MPTs from fricative /s/ and voiceless /e/ being 
around 11 seconds when the expected value for vocally 
healthy women is 14 seconds. If the Miglioranzi et 
al.’ study4 used voiceless sounds, the idea would be 
to reach the highest MPT since they do not promote 
glottal closure and thus only the respiratory and vital 
capacity characteristics were analyzed. However, in 
the present study, which adopted similar population 
and inclusion and exclusion criteria, due to the demand 
for airflow control, much higher MPT averages in the 
vowels were obtained than those from the aforemen-
tioned study, which reinforces the idea of that the way 
the task is executed can make a big difference in the 
obtained values.

Similarly, another study11 that aimed to verify the 
MPT extraction reliability of the sustained vowel /a/ in 
subjects with no vocal complaints also presented lower-
than-expected MPT values for healthy adult women, 
around 12 seconds, using the same form of traditional 
orientation carried out in the present study. Reduced 
MPT in women of a choir without vocal complaints has 
also been observed in another study24, but the authors 
have not reported how the guidance given by the 
speech-language pathologist was performed.

Thus, the results of the present study demonstrated 
that the way subjects/patients have been guided in 
the extraction of temporal measures of voice, that is, 
the type of orientation influences the obtained values. 
In this study it was possible to verify that the obtained 
values are equal to those of the normality when the 
subject is guided to control the airflow during the 
emission. Therefore, it can be said that the way the 
speech-language pathologist guides subjects in 
extracting MPT is one of the variables that can interfere 
with the expected results for the test. It is noteworthy 
that there are other variables (already mentioned 
in this study) that may influence the extraction of the 
phonatory measurements.

Additionally, the findings of this study lead us to 
reflect on the MPT normality value according to the 
reference of Behlau and Pontes18, in which values of 
14 seconds are presented for women and 20 seconds 
for men. It is worth mentioning that these values 
were obtained based on a survey carried out with the 
population of the city of São Paulo, and no detailed 
methodological data about the data gathering were 
found, particularly related to the instruction given to the 
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subject, which hindered the comparison with the values 
obtained in the present research.

Finally, some limitations that this study presents are 
pointed out. One is the reduced number of subjects. 
Another limitation was the studied age range: the 
study was performed over a population with 17 to 23 
years old, and it was noted the importance of including 
a larger age range. Characteristics such as height, 
body mass and sports practice were not controlled 
in this study since the objective was to compare the 
subject with herself, at two different instants, through 
dependent tests. Therefore, the objective of the present 
study allowed for a certain heterogeneity regarding 
these variables, which can be known to influence the 
MPT results depending on the analysis being sought.

In addition to the study limitations, it is also proposed 
ideas for future research as well as works that can better 
investigate the MTP normality in both vocally healthy 
subjects and those with vocal alterations. It would also 
be interesting to perform the airflow guidance with 
voice professionals, since they are expected to have 
good MPT. The question that would lead such research 
is: when guiding voice professionals to control the 
airflow emission, would they present differences in 
the maximum phonatory times when compared to 
non-voice professionals? Another proposal is related to 
the number of subjects, a survey that would include a 
larger number of people could contribute to the confir-
mation of the hypotheses raised in this study. Finally, 
perform the same work with males, compare the 
obtained values   between men and women, and relate 
them to the normality values described in the literature, 
as well as verifying the MPT values in subjects with 
vocal alterations under the two forms of orientation.

CONCLUSION

The method in which the speech-language pathol-
ogist guides the production of the maximum phonation 
times, requesting the maximum control of the airflow 
from the subject, modifies the result of the extraction 
of voice temporal measurements, and should be 
considered in daily vocal clinical practice.
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