
                                                                                                                International Journal of Health Sciences and Research 

                            Vol.13; Issue: 5; May 2023 

                                                                                                                                                                  Website: www.ijhsr.org 

Original Research Article                                                                                                                                   ISSN: 2249-9571 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  106 

Volume 13; Issue: 5; May 2023 

An Acoustic Analysis on Voice Changes in Adults 

and Geriatrics 
 

Keerthiga S1, Rohila Shetty2 

 
1Department of Audiology and Speech Language Pathology 

Dr. M.V Shetty College of Speech and Hearing, Manglore University, Mangalore, India 
 

Corresponding Author: Keerthiga S 
 

DOI: https://doi.org/10.52403/ijhsr.20230513 
 

 
ABSTRACT 

 

Objective: This study has established the acoustic analyses on adults and geriatrics in both male and 

female populations. And to compare the acoustic analyses of both male and female populations 

Method: Participants were 118 male and female between the age range of 30 - 60 years, without the 

signs and symptoms of vocal problems; Praat (6.1.16 version); Vowels /a/ /i/ and /u/.  

Result: There is no significant difference (p > 0.05) for fundamental frequency (F0), harmonic to 

noise ratio (HNR), Jitter and Shimmer across the selected age groups (30-39; 40-49; 50-60). Gender 

comparison of voice characteristics shows high significant difference (p< 0.01) in fundamental 

frequency (F0). Whereas no difference or change in the score were noted for harmonics to noise ratio, 

jitter and shimmer.  

Conclusion: This study, like other investigations, supports the assumption that the fundamental 

frequency of males increases with age. The female fundamental frequency decreases with age. The 

male and female voice have no significant difference among the chosen age group in statistical 

analysis. 

 

Keywords: [Voice, Elderly Voice, Geriatric Voice, Presbyphonia, Voice change, Male and Female 

Voice] 

 

INTRODUCTION 

Voice is produced when air from the lungs 

passes through vocal folds in the larynx 

which leads to vibration of the vocal folds. 

This vibration produces a sound that is 

modified and shaped by the vocal tract 

(throat, mouth and nasal passages). Voice 

disorder can be organic or functional. 

Organic voice disorders are physiological 

that result from alterations in respiratory, 

laryngeal, or vocal tract mechanisms. 

Functional voice disorders are a result from 

inefficient use of the vocal mechanism when 

the physical structure will be normal. 

Symptoms of voice disorders can include, 

hoarseness, roughness, breathiness, strained 

voice, weak voice, vocal fatigue, throat pain 

during the conversation. Causes of these 

symptoms are muscle tension, vocal 

overuse/misuse, vocal nodules, polyps and 

cysts, laryngeal cancer, vocal fold paralysis 

and other neurologic disorders 

Voice disorder occurs when voice quality, 

pitch, and loudness differ or are 

inappropriate for an individual’s age, 

gender, cultural background, or geographic 

location (American Speech-Language-

Hearing Association [ASHA], Aronson & 

Bless, 2009). A voice disorder is present 

when an individual expresses concern an 

abnormal voice that does not meet daily 

needs even if others do not perceive it as 

different or deviant (ASHA, Colton & 

Casper., 2011). 

Aging affects whole organs of the body, and 

the vocal fold is no expectation. Voice is 

http://www.ijhsr.org/
http://www.asha.org/public/speech/disorders/NodulesPolyps/
http://www.asha.org/public/speech/disorders/NodulesPolyps/
http://www.asha.org/public/speech/disorders/LaryngealCancer/
http://www.asha.org/public/speech/disorders/vfparalysis/
http://www.asha.org/public/speech/disorders/vfparalysis/
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produced by a combine activity of 

respiration, vocal fold vibration, and the 

resonance. Age- related voice problems 

have been reported in 10–47% of elderly 

people over 65 years of age. 

Quality of life of the elderly groups become 

concern with age, organs of voice producing 

elements will start to deteriorate. The larynx 

undergoes age- related changes like 

ossification and calcification of laryngeal 

cartilages, atrophy and degeneration of the 

intrinsic muscles, deterioration of 

cricoarytenoid joints, degenerative changes 

in the glands of laryngeal mucosa, lamina 

propria, and in conus elasticus. These may 

affect vocal fold approximation, or reducing 

the smoothness of the vocal fold 

adjustments during phonation. Glandular 

changes, may cause drying of epithelium, 

which leads to stiffness the vocal cord 

cover. Increased cover stiffness could 

increase instability of the vocal fold 

vibration and raise the fundamental 

frequency. 

Individuals over the age of 60 years who 

had been evaluated for vocal problems, 

voice disorders were most commonly 

associated with presbyphonia, 

reflux/inflammation, functional dysphonia, 

vocal fold paralysis/paresis, and Reinke’s 

edema (Martins et al., 2015). In patients 

older than 60 years, presbyphonia (n=89; 

26.5%), functional dysphonia (n = 59; 

17.6%), and Reinke's edema (n =48; 14%) 

predominated. (Roy et al., 2016). 

Larynx which descends, impact the 

resonance properties of the vocal tract in 

seniors, and there is increased risk of 

aspiration. Vocal deficits are caused by age-

related morphological changes in the larynx 

(presbylarynx). These alterations concern 

both the ectolaryngeal skeleton and the 

endolaryngeal soft tissues (particularly the 

vocal folds). The vocalis muscle, atrophies 

and becomes hypotonic, which becomes 

clinically apparent as vocal fold bowing 

and spindle-shaped glottic chink with loss of 

air during phonation. The laryngeal mucosa 

dries out (laryngitis sicca). (Angerstein, 

2018). 

Vocal rehabilitation in the elderly includes 

both general and voice-specific therapeutic 

options. Underlying internal and 

neurological diseases (e.g. reflux, 

neurodegenerative or cerebrovascular 

affections), as well as side effects of drugs 

must be considered. A healthy lifestyle 

without pathogenic agents promotes good 

function of phonatory and respiratory 

organs. As far as voice therapy is 

concerned, glottal attack exercises can 

improve glottal closure during phonation, 

and relaxation exercises may reduce 

supraglottic hyperfunctional compression. 

In special cases with large glottic chink, 

phonosurgical augmentation of the vocal 

folds may enhance glottal closure and vocal 

strength. Vocal hygiene (e. g. regular airway 

moisturisation) complements voice 

exercises. In the elderly, singing has proven 

pychosocial benefits (improvement of well-

being and social participation) and verified 

positive immunological effects (salivary 

IgA increase). Functional electrical 

stimulation (FES) is safe way to reverse 

age-related shrinking of laryngeal muscle 

fiber diameter. Michael Karbiener et.al; 

2016. 

Numerous research supports the ageing 

changes in anatomical structures and their 

impact on voice. The purpose of the current 

study is to analyze the voice characteristics 

in adult and geriatric population and to 

investigate the age-related changes on 

acoustic characteristics of voice. 

 

LITERATURE REVIEW  

Respiratory power and vocal fold function is 

reduced, and the motor function of resonant 

organs such as the palate, lip, and tongue are 

weakened. The vocal fold often becomes 

thin and weak, which causes atrophy of the 

vocal fold. The vibration of the Vocal fold 

is weakened with the glottal insufficiency, 

and the voice becomes harsh, breathy, and 

central nervous system which control of the 

vocal organs can also be affected by aging. 

Phonatory duration is shortened, and the 

pitch changes. 

https://pubmed.ncbi.nlm.nih.gov/?term=Karbiener%20M%5BAuthor%5D
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The elderly tends to have lower airway 

resistance than younger people. However, 

no strong evidence exists on whether aging 

has an impact on expiratory pressure and 

sound pressure level but elderly tends to 

have a weaker ability to regulate the larynx 

than the young. An aging sign in voice 

include reduced volume and endurance, 

voice tremors (shakiness), breathy voice, 

reduced or loss of resonance and endurance. 

Male voice tends to become higher, and 

female voice become lower, but individual 

variations are wide. These voice changes 

can reduce speech intelligibility, which then 

causes a negative impact on the quality of 

life. 

 

Voice changes in Male: 

Studies have concluded that F0 

(fundamental frequency) tends to be higher 

in elderly than in younger men. Brown et al, 

compared SFF (speaking fundamental 

frequency) among the young, middle-aged, 

and elderly groups and found that SFF was 

significantly higher in the elderly than in the 

other two groups. Other studies conducted 

by Mysak, Hollien and Shipp, and Honjo 

and Isshiki support these findings. However, 

some studies have reported that voice pitch 

decreases or remains stable in men, even 

during aging. In general, elderly men speak 

with a higher tone than younger men. 

 

Voice changes in Female: 

Studies have concluded that pitch is 

considered to decrease because of the 

structural changes in the vocal folds after 

menopause. The vocal folds in 

postmenopausal women show oedematous 

changes, and their voice pitch tends to 

become lower and the postmenopausal 

female speak with a lower pitch than 

premenopausal female. McGlone and 

Hollien (1963) found no significant 

difference in frequency of between elderly 

and younger women. 

Boulet and Oddens in 48 elite vocal 

performers show that 77% (37/48) of the 

subjects experienced vocal changes around 

the age of 50. In female’s hormonal 

changes can also cause changes in voice. 

After menopause there is cessation of 

progesterone, a reduction in estrogen and 

the appearance of androgen. These 

hormonal changes alter the physical 

characteristic of the vocal folds and 

consequently affect phonation. Reduced 

estrogen and increased androgen are 

responsible for increase in vocal fold mass 

(i.e., they become oedematous), and the 

lowering of the vocal pitch. 

Overall, voice pitch changes, differently 

according to an individual’s gender. Various 

studies explained that changes in voice pitch 

due to aging have arrived at different 

conclusions. Treatment of an aging voice is 

difficult. Voice therapy consisting of 

respiratory training and vocal function 

exercise help to improve the voice in mild 

case of dysphonia. Injection laryngoplasty 

or medicalization thyroplasty is applied to 

reduce the glottal gap by augmentation of 

the vocal folds, but the effects are limited 

because the vibratory properties of the vocal 

fold are rarely improved. Recently, a 

regenerative approach has been attempted, 

to revive the vocal fold mucosa using basic 

fibroblast growth factor, which stimulates 

growth of fibroblast in the vocal fold and the 

modulates the function. Further research is 

warranted to improve therapeutic tools for 

the age- related voice problems. 

Honjo & Isshiki (1980) examined 

laryngoscopic and voice changes in aged 

persons with a mean age of 75 years. The 

findings obtained were: the aged men 

tended to show marked vocal fold atrophy 

and/or edema, with a higher fundamental 

frequency of voice than young men, and the 

aged women tended to have vocal fold 

edema and slight hoarseness, with a lower 

fundamental frequency than young women. 

Voice changes in senescence are 

characterized by slight hoarseness or a 

noticeable change in fundamental frequency 

of voice. Change in the mass of vocal folds, 

due, for example, to atrophy or edema, is 

considered to be the greatest factor in these 

voice changes. 

https://jamanetwork.com/searchresults?author=Nobuhiko%2BIsshiki&q=Nobuhiko%2BIsshiki
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Tanaka, Hirano & Chijiwa (1994) 

investigating the causes and mechanisms of 

vocal fold bowing, consecutive fiberscope 

video recordings of 127 patients with VFP, 

33 with sulcus vocalis, 33 with laser 

surgery, and 33 with dysphonia having no 

clinically noticeable organic lesion were 

reviewed. Sixty-nine percent of the 

paralyzed vocal folds had bowing, and the 

occurrence of bowing was significantly 

related to the activity of the thyroarytenoid 

muscle as measured by electromyography. 

All vocal folds with sulcus presented with 

bowing. Thirty-five percent of the vocal 

folds that had laser surgery had bowing. The 

extent of tissue removal was closely 

related to the occurrence of bowing. 

Twelve cases with no organic lesion had 

vocal fold bowing. Of these 12 patients, 8 

were male and 9 were older than 60 years. 

Some aging process in the mucosa was 

presumed to be the cause of the bowing in 

this age group of patients without clinically 

noticeable organic lesions. 

Sato & Hirano (1997) investigated 

morphologic characteristics of elastic fibers 

in the superficial layer of the lamina propria 

of aged vocal folds. Excised human adult 

vocal folds and the results concluded that 

the morphologic and metabolic changes of 

elastic fibers in the most important vibrating 

portion (superficial layer of the lamina 

propria) of the aged vocal folds contribute 

partially to aging of the voice. 

Lundy, Silva, Casiano, Lu & Xue (1998) 

investigated to review the cause of 

hoarseness in all patients older than 65 years 

and to determine any correlation with 

advancing age and other demographic 

factors. Additionally, we wanted to 

determine the effect vocal pathology has on 

objective voice measures with advancing 

age. The result reveals that the two most 

common causes of hoarseness found in 393 

patients older than 65 years were vocal fold 

bowing and unilateral vocal fold paralysis, 

followed by benign vocal fold lesions, voice 

tremor, and spasmodic dysphonia. Although 

objective measures of vocal function were 

abnormal compared with reported normative 

data, they did not increase in severity with 

advancing age. 

Pontes, Brasolotto & Behlau (2005) 

evaluated the relationship between voice 

complaint and deviant vocal fold status with 

special regard to presbylarynx, in patients 

aged more than 60 years, with pharyngeal-

laryngeal complaint. The presence of 

presbylarynx was accompanied by less 

voice complaint than the presence of vocal 

fold mucosa alterations, which in turn are 

more common where an absence of 

presbylarynx exists. 

Takano, Kimura, Nito, Imagawa, 

Sakakibara & Tayama (2010) analyzed the 

trend in the number of patients with aging-

related vocal fold atrophy, and to assess the 

characteristics of senile change of vocal 

function. MPT (Maximum Phonation 

Duration) correlated negatively with age, 

while MFR (Mean Air Flow Rate) 

correlated positively with age. Mean Air 

Flow Rate (MFR) was higher in 

presbylarynx than normal elderly person. 

Boominathan, Mahalingam, Samuel, Babu 

& Nallamuthu (2012) profiled voice 

characteristics of elderly teachers above 60 

years of age through comprehensive voice 

assessment and the Stroboscopy revealed 

sarcopenic changes of vocal muscles, such 

as discoloration of vocal folds, incomplete 

closure, and reduced mucosal waves. On 

GRBAS scale rated as predominantly 

breathy, asthenic, and strained. Dysphonia 

Severity Index revealed mild to moderate 

deviation (0.07 in males and 0.16 in 

females). However, on self- evaluation of 

voice through Voice Disorder Outcome 

Profile, scores revealed certain physical 

changes with less or no obvious functional 

limitation. 

Sebastian, Babu, Oommen & Ballraj (2012) 

investigated age related changes in the 

parameters of voice in geriatric normal 

subjects, which has been scarcely reported 

in the Indian literature. Result shows that 

there weren’t any significant changes in the 

acoustic parameters either in males or in 

females across the age of 60 years to 80 

years. The normative values observed for 

https://journals.sagepub.com/doi/abs/10.1177/000348949410300504
https://journals.sagepub.com/doi/abs/10.1177/000348949410300504
https://journals.sagepub.com/doi/abs/10.1177/000348949410300504
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Sato%2C%2BKiminori
https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Hirano%2C%2BMinoru
https://journals.sagepub.com/doi/abs/10.1177/019459989811800409
https://journals.sagepub.com/doi/abs/10.1177/019459989811800409
https://journals.sagepub.com/doi/abs/10.1177/019459989811800409
https://journals.sagepub.com/doi/abs/10.1177/019459989811800409
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Prakash%2BBoominathan&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Shenbagavalli%2BMahalingam&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=John%2BSamuel&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Mumudi%2BV%2BDinesh%2BBabu&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Aishwarya%2BNallamuthu&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Swapna%2BSebastian&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Sonia%2BBabu&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Neethu%2BE%2BOommen&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Achamma%2BBallraj&journal=Y&but_search=Search&entries=10&pg=1&s=0
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adult male f0 131.60 and adult female f0 

228.26, geriatric male f0 140.28 and geriatric 

female f0 187.48 and adult male jitter 0.73, 

adult female jitter 0.99 and geriatric male 

jitter 0.744, geriatric female jitter 0.5225. 

Gregory, Chandran, Lurie & Sataloff (2012) 

investigated dysphonia in this cohort and the 

results shows that high average VHI score 

indicated that these geriatric patients 

experienced significant dissatisfaction 

because of their dysphonia. The problem 

was of sufficient magnitude to result in a 

high percentage of patients proceeding with 

treatment. 

Monnappa & Balasubramanium (2015) 

determined cepstral characteristics of voice 

in healthy aging individuals. Results showed 

that there was an increase in the cepstral 

measures with aging, thus suggesting that 

the harmonic structure of voice is not 

affected in healthy aged individuals. 

Gender also influences the cepstral 

measures in healthy aging population. 

Çiyiltepe & Şenkal (2017) investigated 

dysphonia and therapy modalities in this 

cohort. Results reveals that Fundamental 

frequency perturbation may be affected in 

ageing, both genders same values detected. 

Vocal nodules in 23.9 % (N = 22) was the 

most common diagnosis associated with 

the voice complaints, followed by 

laryngopharyngeal reflux in 

10.8 % (N = 10) and paresis in 9.78 % (N = 

9). VHI scores varied greatly, ranging from 

4 to 92, with an average score of 42.7. 

Multidimensional voice program scores 

showed that fundamental frequency (F0) 

tends to rise as a function of age in men 

(mean 283.66 ± 23.7). 

Bruzzi, Salsi, Minghetti, Negri, Casolino & 

Sessa (2017) described aging process of the 

vocal folds and the main features of the 

aged voice and concluded that the elderly 

people undergoes mechanical, anatomical 

and functional changes: alterations of the 

pulmonary bellows, systemic changes like 

hormonal disregulation, and laryngeal 

changes, that resulting in hoarseness, which 

is difficult to treat. 

Rapoport, Menier & Grant (2018) reported 

impact of aging is as inevitable in the larynx 

as on all biologic systems. The muscles of 

larynx have the potential to atrophy, the 

elastin fibers of lamina propria thin with 

age, and mucous production diminishes. As 

a result, vocal folds fail to approximate 

appropriately and the stress on once-robust 

vocal folds increases. These changes present 

as poor voice quality, vocal tension, tremor, 

and altered fundamental frequency. Rather 

than consider presbyphonia as an immutable 

diagnosis, we must see it as an opportunity 

to elevate our standard of care and set goals 

to work for therapeutic improvement of 

voice quality. 

Galluzzi & Garavello (2018) performed 

comprehensive review of the literature 

regarding presbyphonia and the reviewed 

evidence regarding aging voice has shown 

that presbyphonia is considered a clinical 

entity that could impact the quality of life in 

elderly. Speech therapy is effective for 

improving voice performances. 

Crawley , Dehom , Thiel , Yang, Cragoe, 

Mousselli , Krishna & Murry (2018) 

determined what distinguishes pathologic 

presbyphonia from presbylaryngis. 

Presbylaryngis is present in most 

ambulatory people older than 74 years. 

Some will endorse pathologic presbyphonia 

that has a negative effect on their voice and 

quality of life. Pathologic presbyphonia 

seems to be influenced by respiratory 

capacity and sex. 

Ziegler & Hapner (2018) examined voice 

use objectively using vocal dosimetry in 

older adults with presbyphonia and the 

result found that older adults with 

presbyphonia exhibit low time doses, which 

were in contrast to high vocal doses 

published on teachers, patients with 

dysphonia, and even office workers. We 

found differences in vocal dose as a 

function of sex and employment status. 

Though a limited sample, findings suggest 

patients with presbyphonia may demonstrate 

low vocal dose, which may be a useful 

target in treatment. 

https://www.laryngologyandvoice.org/searchresult.asp?search&author=Dhanya%2BMonnappa&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.laryngologyandvoice.org/searchresult.asp?search&author=Radish%2BKumar%2BBalasubramanium&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://pubmed.ncbi.nlm.nih.gov/?term=%C3%87iyiltepe%2BM&cauthor_id=27324692
https://pubmed.ncbi.nlm.nih.gov/?term=%C5%9Eenkal%2B%C3%96A&cauthor_id=27324692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruzzi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28467327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salsi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28467327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Minghetti%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28467327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Negri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28467327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casolino%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28467327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sessa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28467327
https://pubmed.ncbi.nlm.nih.gov/?term=Galluzzi%2BF&cauthor_id=34654233
https://pubmed.ncbi.nlm.nih.gov/?term=Garavello%2BW&cauthor_id=34654233
https://pubmed.ncbi.nlm.nih.gov/?term=Crawley%2BBK&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Crawley%2BBK&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Dehom%2BS&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Thiel%2BC&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Yang%2BJ&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Cragoe%2BA&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Mousselli%2BI&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Krishna%2BP&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Murry%2BT&cauthor_id=29799925
https://pubmed.ncbi.nlm.nih.gov/?term=Ziegler%2BA&cauthor_id=30322822
https://pubmed.ncbi.nlm.nih.gov/?term=Hapner%2BER&cauthor_id=30322822
https://www.sciencedirect.com/topics/medicine-and-dentistry/dosimetry
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Bokare, Patel, Velmurugan & Kulkarni 

(2019) analyzed the trend in the number of 

patients with aging-related voice changes, 

and to assess the characteristics of senile 

change of vocal function and the results 

shows that 22.64% subjects were aware of a 

problem with the voice. In (92.45%) 

hoarseness was the most common complaint 

among the subjects. The mean fundamental 

frequency was found to increase in males 

while decrease in females as age increases. 

Maximum phonation time showed steady 

declining trend with age in either sex. 

Laryngopharyngeal reflux (68%) with twice 

as high scores in males as in females. Video 

stroboscopy revealed incomplete glottic 

closure as most common feature. Bowing in 

males (53.85%) while longitudinal gap type 

in females (60%). vocal fold edema in 

females and vocal fold atrophy in males as 

the most common feature. 

Mathew & Shilpa (2019) established 

prevalence of etiological factors for 

dysphonia in elderly individuals in rural 

India and the results reveals that the 

common causes for dysphonia were 

laryngopharyngeal reflux disease (23%), 

carcinoma larynx (12%) and presbylaryngis 

(8%). The most common cause for 

dysphonia among females was 

laryngopharyngeal reflux disease (17%), 

followed by vocal palsy (5%) and 

spasmodic dysphonia (4%). Carcinoma 

larynx (12%) was the most common cause 

for dysphonia among males, followed by 

laryngopharyngeal reflux (6%) and 

presbylaryngis (6%). Geriatric dysphonia is 

an often-overlooked symptom of greater 

underlying disease as evidenced in this 

study. 

Kost & Sataloff (2020) reviewed age-related 

dysphonia in the elderly is more common 

than appreciated because it is an under-

reported symptom. In findings many older 

individuals with recognized clinical signs of 

presbylarynx, such as vocal atrophy, report 

a normal voice. This suggests that the mere 

presence of presbylarynx does not 

necessarily result in presbyphonia. 

Summary Recognition of presbyphonia is 

important because of its significant impact 

on quality of life. Appropriate diagnosis is 

essential in order to provide effective 

therapy. 

Unlu & Akkoca (2021) investigated 

difference between older people with nasal 

septum deviation (NSD) and older people 

without NSD in terms of degree of aging 

voice using objective and subjective voice 

assessment tools. Findings says that the 

present study, NSD does not seem to have 

an effect on voice aging, and also it can be 

suggested that septoplasty will not have an 

effect on preventing presbyphonia. 

 

MATERIALS & METHODS 

SUBJECTS: 

Females and Males between the age group 

of 30 – 60 years were participated in the 

current study. Total 118 participants were 

divided as 3 groups. Groups were separated 

on considering the age and gender. Subjects 

with any signs and symptoms of voice 

change or any history of vocal pathology or 

neurological disorder that impacts the voice 

were excluded from this study. 

Group – A: 30-39 years of age (Male and 

Female)  

Group – B: 40-49 years of age (Male and 

Female)  

Group – C: 50-60 years of age (Male and 

Female) 

 

HARDWARE DEVICE: 

The voice samples were recorded using, 

Sennheiser Culture Series Wideband 

Headset (SC60-USB-CTRL) comes with 

noise canceling microphone which filters 

out ambient noise for optimum speech 

clarity. 

 

SOFTWARE: 

Collected samples were acoustically 

analyzed using Praat (6.1.16 version) 

software. Praat is a free computer software 

for speech analysis. It was designed, and 

continues to be developed, by Paul Boersma 

and David Weenink from 1991. 

 

 

https://www.researchgate.net/scientific-contributions/Karen-Kost-2135489461
https://www.tandfonline.com/author/Ersoz%2BUnlu%2C%2BCeren
https://www.tandfonline.com/author/Akkoca%2C%2BOzlem
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PROCEDURE: 

A questionnaire for females regarding their 

age, any significant history of voice 

problem, menopausal and pregnancy status. 

Males regarding their age, any significant 

history of voice problem, smoking and 

drinking habits were answered by the 

participants prior to sample collection. 

Participants voice were informally assessed 

by two authors, speech therapists. Only the 

normal voice without any signs and 

symptoms of voice related disorders were 

considered to be as participants in this 

study. Sample recording was carried out in 

a quite environment with less noise. A 

hardware device connected to HP laptop 

and the microphone was roughly placed 3 

inches away from participants. 

Participants were instructed to be seated 

relaxed and after an inhalation, produce 

sustained vowel /a/ /i/ and /u/ in their 

comfortable and habitual level of pitch 

and loudness lasting longer than 3 seconds. 

All the collected samples were recorded 

with Sennheiser Culture Series Wideband 

Headset. In order to analyze the voice 

sample beginning and end of the recorded 

sample was discarded and the middle part of 

3 second is taken as a sample and were 

analyzed using Praat software in 6.1.16 

version. 

The parameters taken up for this study were 

as follows: 

• Fundamental frequency, F0 in (Hz)- 

Rate of vibration of the vocal folds. 

• Jitter in (%) - Cycle to cycle variation of 

frequency. 

• Shimmer in (dB) - Cycle to cycle 

variation of amplitude. 

• Harmonics to Noise Ratio, HNR in (dB) 

 

STATISTICAL ANALYSIS 

All the above parameters were 

statistically analyzed using ANOVA test, 

Kruskal Wallis ‘‘H” test, independent 

sample ‘‘t’’ test and Mann Whitney ‘‘U” 

test. 

 

RESULT 
Table 4.1 Acoustic Characteristics of F0 and HNR for adult male and geriatric male 

 

Males 

30-39 40-49 50-60  

"F" 

 

p value Mean S.D. Mean S.D. Mean S.D. 

 

Frequency (Hz) 

/a/ 130.77 12.98 132.43 18.04 136.17 18.52 0.489 0.616 

/i/ 136.92 15.68 139.39 18.58 144.49 21.05 0.760 0.473 

/u/ 137.82 17.30 147.75 26.76 149.11 21.00 1.518 0.229 

 

HNR (dB) 

/a/ 20.36 3.31 21.93 4.36 20.71 3.62 0.804 0.454 

/i/ 21.34 5.95 22.65 4.15 21.78 6.75 0.230 0.795 

/u/ 25.37 4.67 25.06 5.30 24.88 5.87 0.040 0.961 

 

From table 4.1 it can be noted that there is 

no significant difference (p > 0.05) for 

fundamental frequency (F0) and harmonic 

to noise ratio (HNR) across age group. But, 

the F0 for the vowels /a/, /i/, and /u/ 

indicates a slight increase in mean scores 

with age. The harmonic to noise ratio 

(HNR) for the vowel /a/, /i/ and /u/ shows 

no variation in the mean scores. 

 
Table 4.2 Acoustic Characteristics of Jitter and shimmer for adult male and geriatric male 

 

Males 

30-39 40-49 50-60 Kruskal Wallis "H"  

p value Median IQR Median IQR Median IQR 

 

 

Jitter (%) 

/a/ 0.37 0.26 to 0.48 0.31 0.22 to 0.38 0.31 0.22 to 0.39 1.864 0.394 

/i/ 0.26 0.20 to 0.39 0.29 0.16 to 0.41 0.24 0.18 to 0.31 1.786 0.409 

/u/ 0.23 0.19 to 0.41 0.25 0.21 to 0.45 0.23 0.18 to 0.35 0.611 0.737 

 
Shimmer (dB) 

/a/ 0.33 0.27 to 0.44 0.24 0.18 to 0.39 0.21 0.17 to 0.38 4.734 0.094 

/i/ 0.19 0.13 to 0.51 0.21 0.13 to 0.25 0.24 0.13 to 0.39 0.563 0.755 

/u/ 0.25 0.19 to 0.33 0.19 0.13 to 0.37 0.23 0.17 to 0.33 0.649 0.723 

 

Table 4.2 shows that the acoustic characteristics of jitter and shimmer has no significant 

difference (p > 0.05) across the age groups and no variation is noted in the median scores. 
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Gender comparison of fundamental frequency 
(30-39 years) 
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Table 4.3 Acoustic Characteristics of F0 and HNR for adult female and geriatric female 

 

Females 

 

Vowels 

30-39 40-49 50-59  

"F" 

 

p value Mean S.D. Mean S.D. Mean S.D. 

 

 
Frequency 

/a/ 201.75 27.38 201.39 29.31 204.06 34.09 0.049 0.953 

/i/ 216.98 23.38 204.88 33.10 207.96 35.59 1.108 0.336 

/u/ 221.73 30.02 212.30 23.92 206.73 39.05 1.455 0.241 

 
 

HNR 

/a/ 20.91 3.66 20.46 6.31 21.13 4.28 0.107 0.899 

/i/ 23.48 5.32 21.16 7.38 23.89 5.49 1.246 0.294 

/u/ 26.86 4.42 25.58 6.68 26.67 5.47 0.354 0.703 

 

Table 4.3 indicates no significant difference (p > 0.05) for mean fundamental frequency (F0) 

and harmonic to noise ratio (HNR) according to the age group. For the vowel /i/ and /u/, 

fundamental frequency (F0) mean scores shows a fraction of fall as age increases. Whereas 

the fundamental frequency (F0) for vowel /a/ and the harmonic to noise ratio (HNR) for vowel 

/a/, /i/ and /u/ shows no noticeable difference in the mean scores. 

 
Table 4.4 Acoustic Characteristics of Jitter and shimmer for adult female and geriatric female 

 

Females 

30-39 40-49 50-60 Kruskal 

Wallis "H" 

p value 

Median IQR Median IQR Median IQR 

 
Jitter (%) 

/a/ 0.37 0.29 to 0.52 0.26 0.21 to 0.47 0.31 0.25 to 0.65 4.206 0.122 

/i/ 0.19 0.16 to 0.39 0.26 0.18 to 0.44 0.28 0.16 to 0.41 1.388 0.500 

/u/ 0.27 0.18 to 0.47 0.25 0.16 to 0.45 0.29 0.20 to 0.42 0.128 0.938 

Shimmer (dB) /a/ 0.27 0.21 to 0.60 0.2 0.15 to 0.43 0.22 0.17 to 0.35 3.486 0.175 

/i/ 0.18 0.12 to 0.26 0.22 0.14 to 0.43 0.15 0.13 to 0.21 1.734 0.420 

/u/ 0.17 0.09 to 0.30 0.21 0.12 to 0.42 0.15 0.11 to 0.55 1.519 0.468 

 

Table 4.4 indicates no significant difference (p > 0.05) for jitter and shimmer across the age 

groups and no minor variation was seen in the median scores. 

 
Table 4.5 Gender comparison of F0 and HNR for 30- 39 years of age group 

30-39 Vowels Male 30-39 Female 30-39 sig 

Mean S.D. Mean S.D. 

 

Frequency 

/a/ 130.77 12.98 201.75 34.09 < 0.001* 

/i/ 136.92 15.68 216.98 35.59 < 0.001* 

/u/ 137.82 17.30 221.73 39.05 < 0.001* 

 

HNR 

/a/ 20.36 3.31 20.91 4.28 0.589 

/i/ 21.34 5.95 23.48 5.49 0.184 

/u/ 25.37 4.67 26.86 5.47 0.251 

 
Figure 4.1 Shows gender comparison of fundamental frequency (F0) for 30- 39 years of age group 
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Table 4.6 Gender comparison of F0 and HNR for 40- 49 years of age group 

 

40-49 

 

Vowels 

Male 40-49 Female 40-49  

sig Mean S.D. Mean S.D. 

 

Frequency 

/a/ 132.43 18.04 201.39 29.31 < 0.001* 

/i/ 139.39 18.58 204.88 33.10 < 0.001* 

/u/ 147.75 26.76 212.30 23.92 < 0.001* 

 
HNR 

/a/ 21.93 4.36 20.46 6.31 0.445 

/i/ 22.65 4.15 21.16 7.38 0.486 

/u/ 25.06 5.30 25.58 6.68 0.805 
 

Figure 4.2 Shows gender comparison of fundamental frequency for 40- 49 years of age group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 4.7 Gender comparison of F0 and HNR for 50- 60 years of age group 

 

50-60 

 

Vowels 

Male 50-60 Female 50-60  
sig Mean S.D. Mean S.D. 

 

Frequency 

/a/ 136.17 18.52 204.06 34.09 < 0.001* 

/i/ 144.49 21.05 207.96 35.59 < 0.001* 

/u/ 149.11 21.00 206.73 39.05 < 0.001* 

 
HNR 

/a/ 20.71 3.62 21.13 4.28 0.761 

/i/ 21.78 6.75 23.89 5.49 0.316 

/u/ 24.88 5.87 26.67 5.47 0.361 
 

Figure 4.3 Shows gender comparison of fundamental frequency for 50- 60 years of age group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.8 Gender comparison of jitter and shimmer for 30 – 39 years of age group 

 

30-39 

Male 30-39 Female 30-39  

sig Median Median Median IQR 

 

Jitter (%) 

/a/ 0.37 0.26 to 0.48 0.37 0.29 to 0.52 0.559 

/i/ 0.26 0.20 to 0.39 0.19 0.16 to 0.39 0.075 

/u/ 0.23 0.19 to 0.41 0.27 0.18 to 0.47 0.745 

 

Shimmer (%) 

/a/ 0.33 0.27 to 0.44 0.27 0.21 to 0.60 0.284 

/i/ 0.19 0.13 to 0.51 0.18 0.12 to 0.26 0.432 

/u/ 0.25 0.19 to 0.33 0.17 0.09 to 0.30 0.063 
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Table 4.9 Gender comparison of jitter and shimmer for 40 – 49 years of age group 

40-49 Male 40-49 Female 40-49 sig 

Median Median Median Median 

 

Jitter (%) 

/a/ 0.31 0.22 to 0.38 0.26 0.21 to 0.47 0.854 

/i/ 0.29 0.16 to 0.41 0.26 0.18 to 0.44 0.960 

/u/ 0.25 0.21 to 0.45 0.25 0.16 to 0.45 0.473 

 
Shimmer (%) 

/a/ 0.24 0.18 to 0.39 0.2 0.15 to 0.43 0.764 

/i/ 0.21 0.13 to 0.25 0.22 0.14 to 0.43 0.64 

/u/ 0.19 0.13 to 0.37 0.21 0.12 to 0.42 0.947 

 
Table 4.10 Gender comparison of jitter and shimmer for 50 – 60 years of age group 

 

50-59 

Male 50-59 Female 50-59 sig 

Median Median Median IQR 

 
Jitter (%) 

/a/ 0.31 0.22 to 0.39 0.31 0.25 to 0.65 0.414 

/i/ 0.24 0.18 to 0.31 0.28 0.16 to 0.41 0.515 

/u/ 0.23 0.18 to 0.35 0.29 0.20 to 0.42 0.423 

 

Shimmer (%) 

/a/ 0.21 0.17 to 0.38 0.22 0.17 to 0.35 0.894 

/i/ 0.24 0.13 to 0.39 0.15 0.13 to 0.21 0.132 

/u/ 0.23 0.17 to 0.33 0.15 0.11 to 0.55 0.571 

Table 4.5, 4.6, 4.7, 4.8, 4.9, 4.10 and figure 4.1, 4.2, 4.3 shows high significant 

 

DISCUSSION 

Results obtained showed no significant 

difference or variation in the values for 

fundamental frequency, harmonics to noise 

ratio, jitter and shimmer for male as well as 

female across the selected age groups for 

the vowels /a/ /i/ and /u/. The same is 

correlating with a study done by Sebastian 

S, Babu S, Oommen NE, Ballraj A. (2012) 

and it showed no significant change in the 

acoustic parameters either in males or in 

females across the age of 60 years to 80 

years. 

The scores of fundamental frequency F0 in 

males, showed a minor variation as age 

increase from 30 – 60 years. The same is 

correlating with Decoster & Debruyne 

(2000), found that F0 was higher in older 

males but Stathopoulos, Huber & Sussman 

(2011), found significant non- linear of F0 

in males. Pontes et al (2015) discovered that 

geriatric males exhibited a higher F0, 

whereas geriatric females had a lower F0 

compared with the younger population. 

When comparing the fundamental frequency 

(F0) of females, there is no significant 

difference is seen among the age groups but 

there is a noticeable decrease in F0 scores 

for the vowel /i/ & /u/. The same is 

correlating with Goy, N Fernandes, Pichora-

Fuller, Lieshout (2013) found that F0 

decreased with age in females. Eichhorn, D 

Kent, Austin, K Vorperian (2018) Women 

experience a significant decrease in F0, 

which is likely related to menopause 

The result of this present study showed no 

significant difference for harmonics to noise 

ratio, jitter and shimmer for both male and 

female participants. The same is correlating 

with Sebastian S, Babu S, Oommen NE, 

Ballraj A. (2012) found no significant 

difference in the voice parameters of jitter, 

shimmer across the age groups of male and 

female subjects 

In this study, the results of cross comparison 

across gender (i.e., male v/s female) yields 

high significant score for fundamental 

frequency whereas harmonics to noise ratio, 

jitter and shimmer shows not much 

difference. The same is correlating with 

Sebastian S, Babu S, Oommen NE, Ballraj 

A. (2012) shows Males differed from 

females significantly for the parameters of 

fundamental frequency and formant 

frequencies (f1 and f2) only and not for the 

parameters of jitter and shimmer. 

 

CONCLUSION 

As age increases, the number of cells in the 

vocal fold decreases and the viscoelasticity 

of the vocal fold mucosa changes. The way 

and amount to which voice amplitude and 

frequency control mechanisms vary with 

ageing is not well known. This study aimed 

to analyze the voice characteristics of adult 

and geriatric. Voice measures were recorded 

from healthy adult males and females. 

Participants produced sustained phonation 

of vowel /a/ /i/ and /u/ several factors like 

noise, intensity during the phonation, 

https://pubmed.ncbi.nlm.nih.gov/?term=Decoster%2BW&cauthor_id=9241377
https://pubmed.ncbi.nlm.nih.gov/?term=Debruyne%2BF&cauthor_id=9241377
https://pubmed.ncbi.nlm.nih.gov/?term=Stathopoulos%2BET&cauthor_id=21173391
https://pubmed.ncbi.nlm.nih.gov/?term=Huber%2BJE&cauthor_id=21173391
https://pubmed.ncbi.nlm.nih.gov/?term=Sussman%2BJE&cauthor_id=21173391
https://pubmed.ncbi.nlm.nih.gov/?term=Sussman%2BJE&cauthor_id=21173391
https://pubmed.ncbi.nlm.nih.gov/?term=Goy%2BH&cauthor_id=23769007
https://pubmed.ncbi.nlm.nih.gov/?term=Fernandes%2BDN&cauthor_id=23769007
https://pubmed.ncbi.nlm.nih.gov/?term=Pichora-Fuller%2BMK&cauthor_id=23769007
https://pubmed.ncbi.nlm.nih.gov/?term=Pichora-Fuller%2BMK&cauthor_id=23769007
https://pubmed.ncbi.nlm.nih.gov/?term=van%2BLieshout%2BP&cauthor_id=23769007
https://pubmed.ncbi.nlm.nih.gov/?term=Eichhorn%2BJT&cauthor_id=28864082
https://pubmed.ncbi.nlm.nih.gov/?term=Kent%2BRD&cauthor_id=28864082
https://pubmed.ncbi.nlm.nih.gov/?term=Kent%2BRD&cauthor_id=28864082
https://pubmed.ncbi.nlm.nih.gov/?term=Austin%2BD&cauthor_id=28864082
https://pubmed.ncbi.nlm.nih.gov/?term=Vorperian%2BHK&cauthor_id=28864082
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sampling rate, microphone quality and 

placement were considered which may 

affect the quality of recordings for acoustic 

analysis. About 3 seconds of the recording 

from the beginning and end of the recorded 

sample was not selected in a frame for 

analysis. The middle best frame was 

selected for analysis. All the selected frames 

were analyzed using a Praat software and 

the data were statistically analyzed. The 

result revealed that the considered 

parameters, fundamental frequency (Hz), 

jitter (%), shimmer (dB) and harmonics to 

noise ratio (dB) for both female and male 

has no significance difference (p > 0.05) on 

vowel /a/ /i/ /u/. In gender comparison with 

respect to age group, the statistical analysis 

of fundamental frequency F0 shows a 

significant difference, but the other voice 

characteristics, hormonic to noise ratio, 

jitter and shimmer had no significant 

difference. 

The age range in this study was restricted 

and the sample size was insufficient, so the 

study indicated that both male and female 

voices have no significant difference among 

the chosen age group in statistical analysis. 

However, mean and median results differ 

significantly across male and female 

groups. This study, like other 

investigations, supports the assumption that 

the fundamental frequency of males 

increases with age. The female fundamental 

frequency decreases with age. 

 

LIMITATION: 

Limited samples when considered as a 

group 

Results were not significant as because of 

less intervals between the selected age 

groups 

A clear medical history was not considered 

 

FUTURE DIRECTION: 

Future study may try finding geriatric voice 

change with relevant sample size and with 

clear-cut medical history. 

 

Declaration by Authors 

Ethical Approval: Approved 

Acknowledgement: None 

Source of Funding: None 

Conflict of Interest: The authors declare no 

conflict of interest. 

 
REFERENCES 

1. Angerstein, W. (2018). Vocal changes and 

laryngeal modifications in the elderly 

(presbyphonia and presbylarynx). Laryngo-

Rhino-Otologie, 97(11), 772-776. 

https://europepmc.org/article/med/30406619 

2. Azul, D., & Hancock, A. B. (2020). 

Who or what has the capacity to 

influence voice production? Development 

of a transdisciplinary theoretical approach 

to clinical practice addressing voice and 

the communication of speaker socio-

cultural positioning. International Journal of 

Speech-Language Pathology, 22(5), 559-

570. 

https://doi.org/10.1080/17549507.2019.170

9544 

3. Bhagyashree Bokare, Seema Patel, Dinesh 

Velmurugan, Jagannath Kulkarni 2019 

International Journal of scientific research, 

8-12, 2277 – 8179. 

https://www.worldwidejournals.com/interna

tional-journal-of-scientific-research-

(IJSR)/article/clinical-evaluation-of-voice-

changes-in-elderly- 

subjects/MjM0MjA=/?is=1&b1=29&k=8 

4. Boominathan, Prakash & Mahalingam, 

Shenbagavalli & Samuel, John & Babu, 

Dinesh & Nallamuthu, Aishwarya. (2013). 

Voice characteristics of elderly college 

teachers: A pilot study; Journal of 

Laryngology and Voice;2. 21-25. 

https://www.researchgate.net/publication/25

9462905_Voice_characteristics_of_elderly_

college_teachers_A_pilot_study 

5. Boulet, M. J., & Oddens, B. J. (1996). 

Female voice changes around and after 

the menopause—an initial investigation. 

Maturitas, 23(1), 15-21. 

https://doi.org/10.1016/0378-

5122(95)00947-7 

6. Brown Jr, W. S., Morris, R. J., Hollien, H., 

& Howell, E. (1991). Speaking fundamental 

frequency characteristics as a function of 

age and professional singing. Journal of 

Voice, 5(4), 310-315. 

https://doi.org/10.1016/S0892-

1997(05)80061-X 

https://europepmc.org/article/med/30406619
https://doi.org/10.1080/17549507.2019.1709544
https://doi.org/10.1080/17549507.2019.1709544
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/clinical-evaluation-of-voice-changes-in-elderly-subjects/MjM0MjA%3D/?is=1&b1=29&k=8
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/clinical-evaluation-of-voice-changes-in-elderly-subjects/MjM0MjA%3D/?is=1&b1=29&k=8
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/clinical-evaluation-of-voice-changes-in-elderly-subjects/MjM0MjA%3D/?is=1&b1=29&k=8
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/clinical-evaluation-of-voice-changes-in-elderly-subjects/MjM0MjA%3D/?is=1&b1=29&k=8
https://www.worldwidejournals.com/international-journal-of-scientific-research-(IJSR)/article/clinical-evaluation-of-voice-changes-in-elderly-subjects/MjM0MjA%3D/?is=1&b1=29&k=8
https://www.researchgate.net/publication/259462905_Voice_characteristics_of_elderly_college_teachers_A_pilot_study
https://www.researchgate.net/publication/259462905_Voice_characteristics_of_elderly_college_teachers_A_pilot_study
https://www.researchgate.net/publication/259462905_Voice_characteristics_of_elderly_college_teachers_A_pilot_study
https://www.researchgate.net/publication/259462905_Voice_characteristics_of_elderly_college_teachers_A_pilot_study
https://doi.org/10.1016/0378-5122(95)00947-7
https://doi.org/10.1016/0378-5122(95)00947-7
https://doi.org/10.1016/S0892-1997(05)80061-X
https://doi.org/10.1016/S0892-1997(05)80061-X


Keerthiga S et.al. An acoustic analysis on voice changes in adults and geriatrics 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  117 

Volume 13; Issue: 5; May 2023 

7. Bruzzi, C., Salsi, D., Minghetti, D., 

Negri, M., Casolino, D., & Sessa, M. 

(2017). Presbiphonya. Acta bio-medica : 

Atenei Parmensis, 88(1), 6–10. 

https://doi.org/10.23750/abm.v88i1.5266 

8. Cannito, M. P., Kahane, J. C., & Chorna, L. 

(2008). Vocal aging and adductor 

spasmodic dysphonia: response to 

botulinum toxin injection. Clinical 

interventions in aging, 3(1), 131–151.  

https://doi.org/10.2147/cia.s1416 

9. Çiyiltepe, M., & Şenkal, Ö. A. (2017). 

The ageing voice and voice therapy in 

geriatrics. Aging clinical and experimental 

research, 29(3), 403–410. 

https://doi.org/10.1007/s40520-016-0597-3 

10. Crawley, B. K., Dehom, S., Thiel, C., 

Yang, J., Cragoe, A., Mousselli, I., 

Krishna, P., & Murry, T. (2018). 

Assessment of Clinical and Social 

Characteristics That Distinguish 

Presbylaryngis from Pathologic 

Presbyphonia in Elderly Individuals. JAMA 

otolaryngology-- head & neck surgery, 

144(7), 566–571. 

https://doi.org/10.1001/jamaoto.2018.0409 

11. Decoster, Wivine & Debruyne, Frans. 

(2000). Longitudinal voice changes: Facts 

and interpretation. Journal of voice: official 

journal of the Voice Foundation. 14. 184- 

93.10.1016/S0892 

https://www.researchgate.net/publication/12

442545_Longitudinal_voice_changes_F 

acts_and_interpretation 

12. Ersoz Unlu, C., & Akkoca, O. (2021). The 

effect of nasal septum deviation on voice 

aging. Logopedics, phoniatrics, vocology, 

1–5. Advance online publication. 

https://doi.org/10.1080/14015439.2021.190

4285 

13. Galluzzi, F., & Garavello, W. (2018). The 

aging voice: a systematic review of 

presbyphonia. European geriatric medicine, 

9(5), 559–570. 

https://doi.org/10.1007/s41999-018-0095-6 

14. Gregory, N. D., Chandran, S., Lurie, D., & 

Sataloff, R. T. (2012). Voice disorders in 

the elderly. Journal of voice : official 

journal of the Voice Foundation, 26(2), 

254–258. 

https://doi.org/10.1016/j.jvoice.2010.10.024 

15. Honjo, I., & Isshiki, N. (1980) 

Laryngoscopic and voice characteristics of 

aged persons. Archives of Otolaryngology, 

106(3), 149-150. 

https://pubmed.ncbi.nlm.nih.gov/ 7356434/ 

16. Karbiener, M., Jarvis, J. C., Perkins, J. D., 

Lanmüller, H., Schmoll, M., Rode, H. S., 

Gerstenberger, C., & Gugatschka, M. 

(2016). Reversing Age Related Changes 

of the Laryngeal Muscles by Chronic 

Electrostimulation of the Recurrent 

Laryngeal Nerve. PloS one, 11(11), 

e0167367. 

https://doi.org/10.1371/journal.pone.016736

7 

17. Kost, Karen & Sataloff, Robert. (2020). 

The Aging Voice. Current 

Otorhinolaryngology Reports. 8. 

10.1007/s40136-020-00285-8. 

https://www.researchgate.net/publication/34

2642635_The_Aging_Voice 

18. Lundy, D. S., Silva, C., Casiano, R. R., Lu, 

F. L., & Xue, J. W. (1998). Cause of 

Hoarseness in Elderly Patients. 

Otolaryngology–Head and Neck Surgery, 

118(4), 481–485. 

https://doi.org/10.1177/0194599898118004

09 

19. Martins, R. H. G., do Amaral, H. A., 

Tavares, E. L. M., Martins, M. G., 

Gonçalves, T. M., & Dias, N. H. (2016). 

Voice disorders: etiology and diagnosis. 

Journal of voice, 30(6), 761-e1. 

https://doi.org/10.1016/j.jvoice.2015.09.017 

20. Mathew, A. S., & Shilpa, H. (2019). 

Geriatric Dysphonia: Etiological Analysis in 

a Rural Hospital in India. Indian journal of 

otolaryngology and head and neck surgery: 

official publication of the Association of 

Otolaryngologists of India, 71(2), 218– 

224. https://doi.org/10.1007/s12070-018-

1507-0 

21. Monnappa D, Balasubramanium RK 

(2015). Cepstral analysis of voice in 

healthy aged individuals. J Laryngol Voice 

2015;5:34-8 

https://www.laryngologyandvoice.org 

/text.asp?2015/5/2/34/183963 

22. Pontes, P., Brasolotto, A., & Behlau, M. 

(2005). Glottic characteristics and voice 

complaint in the elderly. Journal of voice : 

official journal of the Voice Foundation, 

19(1), 84– 94. 

https://doi.org/10.1016/j.jvoice.2004.09.002 

23. Regina Helena Garcia Martins, Adriana 

Bueno Benito Pessin, Douglas Jorge 

Nassib, Anete Branco, Sergio Augusto 

Rodrigues, Selma Maria Michelim 

https://doi.org/10.23750/abm.v88i1.5266
https://doi.org/10.2147/cia.s1416
https://doi.org/10.1007/s40520-016-0597-3
https://doi.org/10.1001/jamaoto.2018.0409
https://www.researchgate.net/publication/12442545_Longitudinal_voice_changes_F
https://www.researchgate.net/publication/12442545_Longitudinal_voice_changes_F
https://www.researchgate.net/publication/12442545_Longitudinal_voice_changes_Facts_and_interpretation
https://doi.org/10.1080/14015439.2021.1904285
https://doi.org/10.1080/14015439.2021.1904285
https://doi.org/10.1007/s41999-018-0095-6
https://doi.org/10.1016/j.jvoice.2010.10.024
https://pubmed.ncbi.nlm.nih.gov/7356434/
https://doi.org/10.1371/journal.pone.0167367
https://doi.org/10.1371/journal.pone.0167367
https://www.researchgate.net/publication/342642635_The_Aging_Voice
https://www.researchgate.net/publication/342642635_The_Aging_Voice
https://doi.org/10.1177/019459989811800409
https://doi.org/10.1177/019459989811800409
https://doi.org/10.1016/j.jvoice.2015.09.017
https://doi.org/10.1007/s12070-018-1507-0
https://doi.org/10.1007/s12070-018-1507-0
http://www.laryngologyandvoice.org/
https://doi.org/10.1016/j.jvoice.2004.09.002
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Martins%2C%2BRegina%2BHelena%2BGarcia
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Benito%2BPessin%2C%2BAdriana%2BBueno
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Benito%2BPessin%2C%2BAdriana%2BBueno
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nassib%2C%2BDouglas%2BJorge
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nassib%2C%2BDouglas%2BJorge
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Branco%2C%2BAnete
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Rodrigues%2C%2BSergio%2BAugusto
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Rodrigues%2C%2BSergio%2BAugusto
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Matheus%2C%2BSelma%2BMaria%2BMichelim


Keerthiga S et.al. An acoustic analysis on voice changes in adults and geriatrics 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  118 

Volume 13; Issue: 5; May 2023 

Matheus; 2015; Aging voice and the 

laryngeal muscle atrophy; 125(11), 2518-

2521 https://doi.org/10.1002/lary.25398 

24. Rapoport, S. K.,Menier, J.,&Grant, 

N.(2018).Voice changes in the Elderly. 

Otolaryngologic clinics of North America, 

51(4), 759–768. 

https://doi.org/10.1016/j.otc.2018.03.012 

25. Sato, K., & Hirano, M. (1997). Age-Related 

Changes of Elastic Fibers in the Superficial 

Layer of the Lamina Propria of Vocal Folds. 

Annals of Otology, Rhinology & 

Laryngology, 106(1), 44–48. 

https://doi.org/10.1177/0003489497106001

09 

26. Schultz, B. G., Rojas, S., St John, M., 

Kefalianos, E., & Vogel, A. P. (2021). A 

Cross- sectional Study of Perceptual and 

Acoustic Voice Characteristics in Healthy 

Aging. Journal of voice:official journal of 

the Voice Foundation, S0892-

1997(21)00193-4. Advance online 

publication. 

https://doi.org/10.1016/j.jvoice.2021.06.007 

27. Sebastian S, Babu S, Oommen NE, Ballraj 

A. Acoustic measurements of geriatric 

voice. J Laryngol Voice 2012;2:81-4. 

https://www.laryngologyandvoice.org/text.a

sp?2012/2/2/81/106984 

28. Takano, S., Kimura, M., Nito, T., 

Imagawa, H., Sakakibara, K., & Tayama, 

N. (2010). Clinical analysis of 

presbylarynx. Auris, nasus, larynx, 37(4), 

461–464. 

https://doi.org/10.1016/j.anl.2009.11.013 

29. Tanaka, S., Hirano, M., & Chijiwa, K. 

(1994). Some aspects of vocal fold bowing. 

Annals of Otology, Rhinology & 

Laryngology, 103(5), 357-362. 

https://journals.sagepub.com/doi/abs/10.117

7/000348949410300504 

30. Tarafder, K. H., Datta, P. G., & Tariq, A. 

(2012). The Aging Voice. Bangabandhu 

Sheikh Mujib Medical University Journal, 

5(1), 83–86. 

https://doi.org/10.3329/bsmmuj.v5i1.11033 

31. Ziegler, A., & Hapner, E. R. (2020). Vocal 

Dose in Older Adults with Presbyphonia: 

An Analytic, Cross-Sectional Study. 

Journal of voice : official journal of the 

Voice Foundation, 34(2), 221–230. 

https://doi.org/10.1016/j.jvoice.2018.09.005 

32. Raymond H. Colton, Janina K. Casper, 

Rebecca Leonard (2011); Understanding 

Voice Problems: A Physiological 

Perspective for Diagnosis and Treatment 

33. American Speech-Language-Hearing 

Association. (n.d.). Voice Disorders. 

(Practice Portal). www.asha.org/Practice-

Portal/Clinical-Topics/Voice-Disorders/. 

 

 
How to cite this article: Keerthiga S, Rohila 

Shetty. An acoustic analysis on voice changes in 

adults and geriatrics. Int J Health Sci Res. 2023; 

13(5):106-118.  

DOI:  https://doi.org/10.52403/ijhsr.20230513 

 

 

****** 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Matheus%2C%2BSelma%2BMaria%2BMichelim
https://doi.org/10.1002/lary.25398
https://doi.org/10.1016/j.otc.2018.03.012
https://doi.org/10.1177/000348949710600109
https://doi.org/10.1177/000348949710600109
https://doi.org/10.1016/j.jvoice.2021.06.007
https://doi.org/10.1016/j.anl.2009.11.013
https://journals.sagepub.com/doi/abs/10.1177/000348949410300504
https://journals.sagepub.com/doi/abs/10.1177/000348949410300504
https://doi.org/10.3329/bsmmuj.v5i1.11033
https://doi.org/10.1016/j.jvoice.2018.09.005
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Raymond%2BH.%2BColton%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Janina%2BK.%2BCasper%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Rebecca%2BLeonard%22
http://www.asha.org/Practice-Portal/Clinical-Topics/Voice-Disorders/
http://www.asha.org/Practice-Portal/Clinical-Topics/Voice-Disorders/

