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1.Introduction
Voice is that the sound produced during a person's larynx and uttered 
through the mouth, as speech or song.

Voice [or vocalization] is that the sound produced by humans and other 
vertebrates using the lungs and therefore the vocal folds within the 
larynx.

Voice is generated by airow from the lungs because the vocal folds are 
brought approximate. When air is pushed past the vocal folds with 
sufcient pressure vocal folds vibrate and create sound.

Your voice is as unique as your ngerprint. It helps and denes your 
personality, mood, and health.

Voice analysis is used to identify the quality of voice and the 
parameters of voice.

Menopause is dened because the point in time when the menstrual 
cycles permanently cease thanks to the natural depletion of ovarian 
oocytes from aging. The diagnosis is usually made retrospectively 
after the lady has missed menses for 12 consecutive months. It marks 
the permanent end of fertility and the awareness age of menopause is 
50 years.

Around and after menopause, levels of estrogen reduction, this is 
responsible for the unique feminine character of a woman. 
Testosterone levels also rise unopposed. This makes changes in voice 
and hoarseness also occurs.

The study by E Velien P'Haeselur [ the menopause and the female 
larynx, clinical aspect and therapeutic option . a literature review ] 
found post-menopausal women laryngeal change like edema and 
muscular and mucosal dystrophy and atrophy and invoice, decreased 
vocal frequency range decreased fundamental perturbation also found.

Another study [voice impairment and menopause by Scherder, Berit 
MD'et al] also shows voice changes in menopause.

The aim of this study was to measure and describe the voice changes 
and acoustic voice analysis in typical Malayalam speaking 
menopausal individual.

For this study 15 subjects were selected within the age range between 
50-70 years who are not taking any hormonal therapy. The three 
vowels /a/, /i/, /u/ were the stimulus for the study. The participants were 
seated comfortably in front of a computer connected to a microphone 
kept at a constant distance of approximately 5-8 cm from the mouth of 
the speaker. The utterance was recorded and acoustically analysed via 
PRAAT software.

2.Methodology
Aim:
The aim of this study was to measure and describe the voice changes 
and acoustic voice analysis in typical Malayalam speaking 
menopausal individual within the age range between 50-70 years.

Subject:
15 menopausal women within the age range between 50-70 years who 
are not taking any hormonal therapy

Selection Criteria:
The subjects were selected based on following criteria. 
Inclusion Criteria:
Ÿ  Should be a native Malayalam speaker
Ÿ  Individual within the age range between 50-70 years
Ÿ  Individual who is not taking any hormonal therapy

Exclusion Criteria:
Ÿ  Individual who removed the uterus
Ÿ  Individual with physical handicap
Ÿ  Non-native Malayalam speakers
Ÿ  Individual who is taking hormonal therapy
Ÿ  Having ear pathology or hearing loss
Ÿ  Having an upper respiratory tract infection in last 3 weeks
Ÿ  History of surgery in head and neck region
Ÿ  Having a neurological or respiratory disease
Ÿ  Having structural pathology of the oral cavity, pharynx or larynx

Stimulus Preparation:
Three vowel /a /, / I/, /u/ were selected
/a/ -  High front open unrounded vowel
/i/ -  High front unrounded vowel
/u/ -  High back rounded vowel
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ABSTRACT
Voice is that the sound produced during a person's larynx and uttered through the mouth, as speech or song. Voice is generated by airow from the 
lungs because the vocal folds are brought approximately. When air is pushed past the vocal folds with sufcient pressure vocal folds vibrate and 
make sound. Menopause is dened because the purpose at the time when the cycle permanently ceases because of natural depletion of ovarian 
oocytes from aging. PRAAT could also be a really exible tool to undertake to do speech analysis. The PRAAT software is made by Boersma and 
Weeniak from university of Amsterdam [1992]. The aim of the study was to live and describe the changes and acoustic voice analysis in typical 
Malayalam speaking menopause individual within the age range between 50 to 70 years using PRAAT software. The subjects were seated and 
therefore the recordings were made employing a microphone attached to a Del laptop in a quiet noise free illuminated environment. The 
microphone was placed at a distance of 8-10cm from the subject mouth. Subjects were asked to take a deep breath and phonate /a/, /i/, /u/ as long as 
possible at a comfortable pitch level. This was demonstrated by examiner for all subjects. The result shows that the highest mean pitch for vowel /u/. 
The highest mean minimum pitch for menopausal female observed for vowel /u/. The highest mean maximum pitch for menopausal female was 
observed for vowel /u/. The highest mean jitter and shimmer value for menopausal female was observed for vowel /u/. The highest mean NHR 
value of menopausal female was observed for vowel /u/. But the highest mean HNR value of menopausal female was observed for value /i/.In 
conclusion, the acoustic parameter tested that is [mean pitch, minimum pitch, maximum pitch, jitter, shimmer, NHR] the highest mean value of 
menopause female was observed for vowel /u/ but in HNR the highest mean value was observed for vowel /i/. And the lowest mean value for all the 
parameter [mean pitch, minimum pitch, maximum pitch, jitter, shimmer, HNR] except NHR was observed for vowel
/a/ in menopausal female. For NHR the lowest mean value was observed for vowel /i/.
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3.Procedure
Participants were clearly instructed about the procedure and the 
recordings were carried out in a well noise-free illuminated room. The 
participants were seated comfortably in front of a computer connected 
to a microphone kept at a constant distance of approximately 5- 8cm 
from the mouth. Each individual or participants were instructed to take 
a deep breath and phonate the phoneme /a/, /i/, /u/ to the maximum 
phonation duration achieved in a single breath. This was initially 
demonstrated by the examiner for all subjects.The selected voice 
parameters include mean pitch [Hz], minimum pitch [Hz], the 
maximum pitch [Hz], jitter [%], shimmer [%], NHR [dB] and HNR 
[dB] were calculated for each vowel and the values of three recordings 
were averaged.

4.Measurement
The recorded samples were analysed using PRAAT software version 
[5.2.25 by Boersma and Weenink in 2011] and were statistically 
analysed.

5.Result
Mean Pitch of Menopause Female

Table 3.1: showing Mean, SD of Mean Pitch for /a/, /I/, /u/

Figure 3.1 showing Mean Pitch for vowel /a/, /i/, /u/.

From the above table and gure it can be seen that the mean value of 
pitch for vowel /a/,/i/, /u/ are 175.280, 192.125, and 193.387 
respectively. The mean pitch of vowel /u/ is more comparable to vowel 
/a/ and /I/.

Minimum Pitch of Menopause Female

Table 3.2: showing Mean, SD of pitch for vowel /a/, /I/, /u/

Figure 3.2 showing minimum pitch for vowel /a/, /I/, /u/.

From the above table and gure it can be seen that the mean value of 
minimum pitch for /a/, /i/, /u/ are 173.750, 185.444, and 191.640 
respectively. The minimum pitch for vowel /u/ is more comparable to 
vowel /a/ and /i/. When comparing to vowel /a/ and /i/ the mean value 
of vowel /i/ is more than that of vowel /a/.

Maximum pitch of menopause Female

Table 3.3: showing Mean, SD of maximum pitch for vowel /a/, /I/, 
/u/

Figure 3.3 showing maximum pitch for vowel /a/, /I/, /u/.

From the above table and gure it can be seen that the maximum pitch 
for /a/, /i/, /u/ are 177.365, 194.619, and 195.531 respectively. The 
maximum pitch for vowel /u/is more comparable to vowel /a/ and/i/. 
When comparing vowel /a/ and /i/ the mean value of vowel /i/is more 
than that of vowel /a/.

Jitter Value of Menopause Female

Table 3.4 showing Mean, SD of jitter for vowel /a/, /I/, /u/

Figure 3.4 showing Mean Jitter value for vowel /a/, /i/, and /u/.

From the above table and gure it can be seen that the mean value of 
Jitter for vowel /a/,/i/, /u/ are.361, .737, .753 respectively. The mean 
value of jitter for vowel /u/ is more comparable to vowel /a/ and /i/. 
When comparing vowel /a/ and /i/ the mean value of /a/ is lesser than 
that of vowel /I/.

Shimmer Value of Menopause Female

Table 3.5: showing Mean, SD of shimmer for vowel /a/, /I/, /u

Figure 3.5 showing Mean Shimmer value for vowel /a/, /I/, /u/

From the above table and gure it can be seen that the mean value for 
shimmer for vowel /a/, /i/, /u/ are 4.246, 5.659, and 8.514 respectively. 
The mean value of shimmer for vowel /u/ is more comparable to vowel 
/a/ and /i/. When comparing vowel /a/ and /i/ the mean value of vowel 
/a/ is lesser than that of vowel /I/.

Noise Harmonic Ratio [NHR] of Menopause Female

Table 3.6 showing Mean, SD oh NHR for vowel /a/, /I/, /u/

Figure 3.6: showing Man NHR value for vowel /a/, /i/, /u/

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Stimulus Number Mean Standard Deviation
a 15 175.280 30.378
i 15 192.125 31.283
u 15 193.387 34.654

Stimulus Number Mean Standard Deviation
a 15 173.750 30.257
I 15 185.444 41.654
u 15 191.640 34.506

Stimulus Number Mean Standard Deviation
a 15 177.365 31.129
i 15 194.619 30.569
u 15 195.531 34.462

Stimulus Number Mean Standard Deviation
a 15 .361 .132
i 15 .737 .533
u 15 .753 .866

Stimulus Number Mean Standard Deviation
a 15 4.246 1.695
i 15 5.659 4.307
u 15 8.514 7.908

Stimulus Number Mean Standard Deviation
a 15 0.045 .088
i 15 0.043 .105
u 15 0.078 .147
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From the above table and gure it can be seen that the mean value of 
NHR vowel /a/, /i/,/u/ are 0.045, 0.043, and 0.078 respectively. The 
mean value of NHR of vowel /u/ is more comparable to vowel /a/ and 
/i/. When comparing vowel /a/ and /i/ the mean value of vowel /a/ is 
more than that of vowel /I/.

Harmonic Noise Ratio [HNR] of Menopause Female

Table 3.7: showing Mean, SD of HNR for vowel /a/, /I/, /u/

Figure 3.7: showing Mean HNR value for vowel /a/, /I/, /u/

From the above table and gure it can be seen that the value of HNR for 
vowel /a/, /i/, /u/ are 17.031, 20.699, and 18.970 respectively. The 
Mean value for HNR for vowel /i/ is more comparable to vowel /a/ and 
/u/. When comparing vowel /a/ and /u/ the mean value of vowel /a/ is 
lesser that that of vowel /u/.

6.Discussion
The Purpose of this study was to measure and describe the voice 
changes and acoustic voice analysis in typical Malayalam speaking 
menopausal individual within the age range between 50-70 years using 
PRAAT software. The acoustic parameters which tested are: mean 
pitch, maximum pitch, minimum pitch, jitter, shimmer, NHR, HNR, in 
menopausal females.

Based on the result obtained through statistics, the highest mean pitch 
for menopausal female was observed for the vowel /u/ and the lowest 
mean pitch was observed for vowel /a/.

The highest mean minimum pitch for menopausal female was 
observed for the vowel /u/ and the lowest mean minimum pitch 
observed for vowel /a/.

The highest mean maximum pitch for menopausal female was 
observed for the vowel /u/ and the lowest mean maximum pitch was 
observed for the vowel /a/.

The highest mean Jitter and Shimmer value for menopausal female 
was observed for the vowel /u/ and the lowest mean jitter and shimmer 
was observed for the vowel /a/.

The highest mean NHR for menopausal female was observed for the 
vowel /u/ and the lowest mean NHR was observed for vowel /I/.

The highest mean HNR for menopausal female was observed for the 
vowel /u/ and the lowest mean HNR was observed for vowel /e/.

7.Conclusion
In summary, based on acoustic parameter testing the highest mean 
value for all the acoustic parameter [mean, pitch, minimum pitch, 
maximum pitch, jitter, shimmer, NHR] expect the HNR was observed 
for vowel /u/ in menopausal female. In HNR the highest mean value 
was observed for vowel /I/.

And the lowest mean value for all the acoustic parameter [mean, pitch, 
maximum pitch, minimum pitch, jitter, shimmer, HNR] expects the 

NHR was observed for vowel /a/ in menopausal female. In NHR the 
lowest mean value was observed for vowel /i/.

Stimulus Number Mean Standard Deviation
a 15 17.031 5.358
i 15 20.699 6.618
u 15 18.970 8.741
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