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Maximum Phonation Time (MPT) is an important 

measurement since it gives an idea of respiratory support 

and phonatory function. MPT is the individual's ability to 

control the respiratory, aerodynamic, and myoelastic 

forces of the larynx during phonation. It represents the 

longest period of phonation in which an individual can 

sustain /a/ sound in a single deep breath. It is a non-

invasive, fast, and objective method [1]. MPT is the most 

common objective assessment clinical tool that examines 

acoustics measurement of glottal e�ciency used by 

speech therapists for voice evaluation and represents a 
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good criterion for the general quality of the voice. 

Researchers also recommended the use of maximum 

phonation for assessing vocal quality [2]. The maximum 

phonation time is de�ned as the duration that a person 

takes to maintain a sound during exhalation with maximal 

inspiration by sustaining speech sounds i.e. /a/, /s/, /z/, /i/. 

Lung function is linked to voice production. The 

signi�cance of maximum phonation time (MPT) is that a 

speech therapist uses it as an assessment tool to evaluate 

the phonatory and respiratory systems [3]. When MPT is 

measured through trials, this measure reveals laryngeal-

Maximum phonation time (MPT) evaluates maximum vocal capabilities and can be used to 

assess the effectiveness of behavioral and medical therapy interventions. There is a literature 

gap regarding MPT normalcy data for Pakistani children. Objective: To determine the Maximum 

Phonation Time of School Aged Children in Pakistan and its association with participant 

variables and impact of the 6-minute walk test on participant vitals. Methods: This cross-

sectional survey was conducted in Rawalpindi and Islamabad on typical healthy school-aged 

children from August 2021 to January 2022. The sample included both genders, aged 6-13 years 

having normal language. Tools used included a basic demographic sheet, token test, stopwatch, 

growth chart, sphygmomanometer, pulse oximeter, and 6-minute walk test. Blood Pressure, 

oxygen saturation, heart rate, and MPT were calculated before and after the six-minute walk test 

(6-MWT). Data were analyzed by using SPSS version 21.0. Results:  Results show MPT of 13.11 ± 

3.93 seconds. Scores were signi�cantly (p= 0.000) higher for higher age groups. 6-MWT revealed 

a signi�cantly (p=0.000) higher post walk SPO2 (99.16 ± 0.89 Vs.97.82 ± 1.45), HR (105.94 ± 14.53 vs 

92.94 ± 14.79). systolic (112.46±13.40 vs. 107.25 ± 13.66) and diastolic blood pressure (79.07 ± 8.17 

Vs.73.84 ± 8.50) compared to pre walk. A signi�cantly (p<0.001) strong positive correlation was 

noted for age(r=.515), weight (r=.460), height (r=.491) and distance (r=.281). Conclusions: MPT of 

Pakistani 6-13 years children is 13.11 ± 3.93 seconds with signi�cantly higher MPT for higher age 

groups. MPT has a strong positive correlation with age, weight, height and distance and 

increases after walking. MPT values for boys were slightly higher than for girls.
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valving methods for maintaining phonation to the 

maximum level possible [4]. MPT is the easiest way to use in 

the clinic to diagnose the abnormality in vocal folds. The 

presence of laryngeal diseases causes a reduction in 

glottic e�ciency, resulting in a lower MPT [5]. MPT depicts 

the capacity of the vocal cords to close e�ciently and 

measures glottal e�ciency when they vibrate through 

rapid opening and closing of vocal cords. It's a practical 

clinical test for determining the phonatory part of speech, 

and it can give a rough estimation of a person's respiratory 

reserves [6]. MPT evaluates maximum vocal capabilities 

and is one of the aerodynamic measurements that can be 

used to assess the effectiveness of behavioral and medical 

therapy interventions. It maintains the proper dynamic way 

between the three sublevels of vocal production i.e., 

respiratory, phonation, and resonant/articulatory. Vocal 

nodules, hypernasality, articulation di�culties, voice 

abnormalities, respiratory disease, and pulmonary 

ailments can improve by using aerodynamic data to help 

diagnose, evaluate, and treat complicated problems [7]. 

Maximum Phonation Time (MPT) measures respiratory 

support and glottal e�ciency, as well as the aerodynamic 

and neuromuscular control of an individual's vocal 

production. As a result, a persistent emission can indicate 

and evaluate the relationship between mucosal waves of 

the vocal folds and the muscle activity, as well as the lungs' 

air �ow, showing physical and functional status [8]. 

Maximum Phonation Time is used by speech-language 

p at h o l o g i s t s ,  s i n g i n g  te a c h e r s ,  a n d  oto - r h i n o -

laryngologists. Despite the speed with which organic and 

physiological changes occur in children, voice specialists 

i.e. SLP/T, teachers, and oto-rhino-laryngologists must 

closely check the progress of participants to achieve 

better results [9]. A study revealed a signi�cant increase in 

the second instant of emission of maximum phonation 

time values when instructions were given by the 

researcher to control air�ow on vowel emissions, however, 

other researchers did not con�rm this. A previous study of 

children found that the guidance of visual support given by 

the speech therapist caused the MPT values higher as 

compared to the children who didn't receive the visual 

support [10]. However, researchers disagree about the 

length of maximum phonation time. Researchers indicated 

that typical people should be able to sustain vowels for at 

least �fteen seconds [2]. Voice is a multifaceted and 

complex phenomenon. Aerodynamic measurements are 

p a r t  o f  t h e  E u r o p e a n  L a r y n g o l o g i c a l  S o c i e t y 's 

comprehensive voice assessment. Maximum phonation 

time is a non-invasive, quick, objective, and low-cost 

measurement that is commonly used in clinics. Several 

researchers proposed norms for Maximum Phonation 

Time, as they found variations in MPT for children in 

M E T H O D S

This cross-sectional survey was conducted over a period of 

6 months from 01.08 2021 to 31st January 2022. The study 

was commenced following ethical approval of research 

from Research Ethics Committee, Riphah International 

University vide registration # RIPHAH/RCRS/REC/Letter-

01111 and consent of participants or their parents. Utilizing 

convenient sampling, a sample of N=102 participants was 

recruited from Islamabad and Rawalpindi [13]. The sample 

included school children aged 6-13 years, of both genders, 

with normal receptive and expressive language, who did 

not have any airway infection at the time of study. Children 

with any history of neurological, psychiatric, or gastric 

disease and laryngeal surgery were excluded from the 

study. Tools used included a basic demographic sheet, 

token test, stopwatch, growth chart, sphygmomanometer, 

pulse oximeter, and 6-minute walk test as follows: Stop 

stopwatch was used to measure the maximum phonation 

time of the children for vowel /a/. Three readings were 

obtained and the maximum value among three readings 

was taken as maximum phonation time of the children. The 

6-Minute Walk Test (6-MWT) is a sub-maximal exercise test 

used to assess aerobic capacity and endurance [14]. The 

distance covered on a straight 30-meter track over a time 

of 6 minutes was used to compare changes in performance 

capacity. 6-MWT is an appropriate method for assessing 

functional submaximal levels of exercise capacity in adults 

as well as children and is the self-paced 6-minute walk test. 

The pre- and post-measures of Blood Pressure (BP), 

Oxygen Saturation (SPO₂), Heart Rate (HR), RPE, and 

distance walked were provided by 6-MWT. The test was 

conducted on a 10-meter track, with laps counted. The 

blood pressure (BP) equipment was used to measure the 

patient's blood pressure i.e. sphygmometer. The pulse rate 

and oxygen saturation levels were measured using a pulse 
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consonants. Some researchers reported that a child 

should easily sustain a phonation with a normal voice for 20 

or longer after a few trials [11]. Several variables/ factors 

affect MPT as age, sex, weight, height, vital capacity, 

phonation volume, air �ow rate, vocal pitch, and intensity 

[11]. Keeping in view that the voice-disordered population 

had signi�cantly shorter phonation, normative values are 

essentially required for different populations [12].

 Hence, keeping in view the need for research due to 

contradictory evidence as regards MPT and the gap as 

regards data in a Pakistani context, current study was 

conducted to determine the Maximum Phonation Time of 

school aged children in Pakistan and its correlation with 

participant variables and impact of 6-minute walk test on 

participant vitals. Current research is important since it 

would �ll the gap in local literature and be helpful for speech 

professionals in better managing their patients. 
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oximeter [14]. Token Test was used to measure the 

reception of children [15]. Token test is a test of receptive 

language functions and linguistic properties of the 

commands. Token tests include 20 tokens with different 

sizes (large and small), colors, and shapes (squares and 

circles) [16]. Demographic data were obtained from 

children's parents and legal guardians and the children 

were screened using Token test for inclusion to ensure that 

selected ones were able to understand the instructions. 

Token test measured receptive language functions and 

linguistic properties of the commands. After researcher 

trained 6-MWT from a physiotherapist, pre-and post-BP 

measurements were obtained followed by oxygen 

saturation level (SPO₂) using an oximeter and heart rate 

(HR). Children were asked to walk at a normal pace for six 

minutes on a ten-meter premeasured area with start and 

end points marked red and also marked at every 3 meters to 

record the precise distance of the previous lap. The test 

instructions were given to the children in great detail. A 

stopwatch was used to record the time as the walk began. 

After that the total laps were recorded, followed by an 

immediate measurement of the vitals that were taken at 

the start of the test, and MPT on vowel/a/ for longer 

duration was measured. Children were asked to take a deep 

breath and to sustain phoneme /a/ as long as they can. 

Researcher was given visual feedback to the children for 

best trials. After three trials, researcher measured actual 

three trials by using stopwatch. Phonation effort of 

children was recorded by researcher three times for 

average criteria. Maximum Phonation time for the vowel /a/ 

was taken as the maximum value of time sustained by a 

child among three trials. A growth chart was used to 

measure their present and past growth rate percentiles 

(height and weight) with their maximum phonation time. 

Data were documented analyzed by Statistical Software for 

Social Sciences (SPSS-21.0). Descriptive statistics were 

utilized. Paired sample t-test was utilized to determine the 

pre-post difference of MPT following 6-MWT; Anova 

statistics were utilized to assess difference of MPT for 

different age groups. Spearman's rho correlation test was 

used to see a correlation of MPT with gender, while 

Pearson's correlation determined the correlation of MPT 

with age, weight, height and distance. Maximum phonation 

time, and association of Maximum Phonation, P<0.05 was 

considered signi�cant. 

R E S U L T S

Current study sample N=102 revealed 54(52.9%) females 

and 48 (47.1%) males (�gure 1).

Figure 1: Gender Distribution of population (N=102)

Table 1: Descriptive Statistics of Variables.

48 (47.1%)
54 (52.9%)

Male

Female

Child characteristics revealed a mean age of 9.36±2.22 

years, weight of 30.64±10.16 kg and height of 3.92±0.49 feet 

(table 1).  

Variables
MinimumMinimum Maximum Mean ± SD

66 13 9.36 ± 2.22

58 30.64 ± 10.16

5.05 3.92 ± 0.49

1000 624.02 ± 111.56

36 33.93 ± 2.50

1616

3.053.05

360360

2828

Age in Years

Score

Weight in Kg

Height (Feet)

Distance (Metres)

Token Test score

Table 2 reveals a Maximum Phonation Time (MPT) /a/ of 

13.11±3.93 seconds. Scores were signi�cantly (p=.0.000) 

higher for higher age group with highest scores for age 

group >10-13 years. Six-Minute Walk Test (6-MWT) revealed 

a signi�cantly (p=0.000) higher post-walk oxygen 

saturation (99.16±0.89 Vs.97.82±1.45),  heart rate 

(105.94±14.53 vs 92.94±14.79). systolic (112.46±13.40 vs. 

107.25±13.66) and diastolic blood pressure (79.07±8.17 

Vs.73.84±8.50) compared to pre walk (table 2).
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Current study was focused on determining the Maximum 

Phonation Time of School Aged Children in Pakistan and its 

correlation with participant variables and impact of the 6-

minute walk test on participant vitals. The Maximum 

Phonation Time is an acoustic measurement of voice It is a 

well-established procedure of measuring MPT by Speech-

Language Pathologists by determining how long a vowel 

can be sustained for example “a” sound /a/ by a child. It can 

be used in research to monitor the progress of children [9]. 

In current research Maximum Phonation Time maximum 

value for vowel /a/ is 27s i.e. approximately near 30s. The 

minimum value of MPT is 7 and the maximum value is 27 

with a mean and standard deviation of 13.11 ± 3.93. 

According to previous research, Maximum Phonation Time 

values vary for children for vowels over 30s and children 

should easily sustain a phonation with a normal voice for 20 

or longer after a few trials [11]. In contrast, a study by Cielo 

and Cappellari reported an MPT of 7.42, 6. 35, and 7.19 

seconds as age increases [17]. Current study revealed that 

values of MPT were higher in boys as compared to girls. 

Hence it has a negative correlation with MPT (r=-0.078, 

p=0.433). This is in compliance with available literature i.e., 

higher values of MPT in boys compared to girls [18]. In the 

present research age revealed a strong positive correlation 

(r=.515, p=0.000) with maximum phonation time, hence, 

MPT increases as the children get older and are 

signi�cantly associated across age groups. This complies 

with literature and typical voice school-aged children 

should be able to sustain a sound for approximately 10 

seconds. It is essential to analyze �ndings by age group to 

provide more accurate and practical comparisons for use 

in voice clinics [19]. Current study also revealed that as the 

height increases Maximum phonation time (MPT) also 

increases i.e. results show a very strong positive 

correlation (r = + 0.491, p=0.000). Similarly, a study by 

Fabron et al., revealed that not only age but also height, 

weight or physical growth, had a bene�cial impact on MPT 

[20]. Present research demonstrated the �ndings on 

weight which increases with the rise of maximum 

phonation time values i.e. results show a statistically 

signi�cant positive relationship of weight with MPT (r=.460, 

p=0.000). This complies with the study by Fabron et al [20]. 

However, in a study to examine the maximum phonation 

time in the participants with different body weights i.e., the 

effect of weight on MPT and fundamental frequency of 

voice. Participants sustained a vowel /a/ and MPT of the 

vowels was taken by using PRAAT software. It was 

concluded that the obese participants had lower MPT than 

10-sec limit. The remaining participants showed higher 

average MPT compared to obese and over weight 

individuals [21]. This may be because the deposition of fat 

Correlation of Maximum Phonation Time with Participant 

variables, as shown in table 3, revealed that gender has a 

negative correlation (r=-0.078) with MPT (table 3), while a 

strong positive correlation was noted for age(r=.515) 

indicating that as a child grows older MPT increases, weight 

(r=.460) indicating that increase in weight increases MPT, 

height (r=.491) indicating increase increases in MPT with 

the height of the child and weaker positive correlation with 

distance (r=.281) which is also signi�cant (p=0.004).  

Table 2: Descriptive Statistics of Phonation Time and Six-Minute Walk Test

Minimum Maximum Mean ± SDVariables Sig.

TPaired Sample Correlation p-value

FANOVA p-value

Pre-Saturation level

Post Saturation level

Pre Heart rate

Post Heart rate

Pre Blood-Pressure Systolic

Post Blood Pressure Systolic

Pre Blood-Pressure Diastolic

Post Blood Pressure Diastolic

97.82 ± 1.45

99.16 ± 0.89

92.94 ± 14.79

105.94 ± 14.53

107.25 ± 13.66

112.46 ± 13.40

73.84 ± 8.50

79.07 ± 8.17

88

97

64

78

87

76

50

56

.621 0.000

.637 0.000

0.000

0.000

0.000

.711

.521

99

100

129

146

156

145

96

98

Vitals of Six-Minute 

Walk Test

Phonation Time MPT of /a/ in seconds 13.11 ± 3.937 27 - -

Age (Years)

6-8 [40 (39.2%)] 10.55 ± 2.2877

9

10

18

27

23

18.821>9-10 [29 (28.4%)] 14.69 ± 4.774

>10-13 [33 (32.4%)] 14.82 ± 3.015

Table 3: Correlation of Maximum Phonation Time with Participant 

Variables (N=102)

Variables Correlation Test R p-Value

Gender Spearman's rho

Age (Years) Pearson

-0.078 0.433

0.000

0.000

0.000

0.004

Pearson

.515

.460

.491

.281

Pearson

Pearson

Weight (Kilogram)

Height (Feet)

Distance (Meters)
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with signi�cantly higher MPT for higher age groups. 6-MWT 
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slightly higher than for girls.
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