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[SAiETAK

Tokom procesa starenja dolazi do odredenih promena u glasu i govoru. Glas osobe se tokom starenja
menja, postaje nestabilniji, manje fleksibilan i javlja se promuklost. Ova studija ima za cilj da analizira
efekte starenja na frekvenciju glasa, intenzitet glasa i ritam i tempo govora. Literatura je proucavana
koris¢enjem elektronskih baza podataka, posebno Google Scholar Advanced Search i Konzorcijuma
biblioteka Srbije za objedinjenu nabavku - KoOBSON. Rezultati pokazuju da postoji pogorsanje akustickih
parametara glasa (frekvence i intenziteta glasa) sa godinama. Takode je primeceno da je proces starenja
u glasu izraZeniji kod Zena nego kod muskaraca. To se mozZe objasniti hormonskim promenama koje
su posebno izrazene kod Zena u periodu menopauze. Posle Sezdesete godine intenzitet glasa postaje
nizi nezavisno od pola osobe. U zavisnosti od starosti osobe, menja se i ritam i tempo kojim govori.
Utvrdeno je da starijim ispitanicima treba vise vremena da izgovore odredene glasove, $to je povezano
sa odlaganjem pocetka fonacije pri izgovoru alveolarnih i bilabijalnih glasova, a Sto se najé¢esée pripisuje
degradaciji vilice. Studije pokazuju da starenje glasa i govora proti¢e postepeno i ocekivano, sa jasno
izrazenim posledicama po svakodnevni Zivot, Sto treba imati u vidu u klinickoj praksi radi unapredenja

kvaliteta Zivota starijih osoba.

Q(Ijuéne reci: starenje, frekvencija glasa, intenzitet glasa, ritam i tempo govora )

Uvod

Starenje je prirodan i univerzalan biolos-
ki proces u zivotnom ciklusu svakog ljudskog
bi¢a. Kada govorimo o starenju, to je nepovratan
fizioloSki proces, koji utice na smanjenje fizickih
i mentalnih sposobnosti osobe, a takode utice i
na kvalitet samog glasa, u zavisnosti od starosne
dobi te osobe (1). Veoma je vazno razlikovati hro-
nolosko od bioloskog starenja, zato Sto neki stariji
ljudi mogu da budu funkcionalno sposobni (1,2,3).

Tokom procesa starenja dolazi do odredenih
promena u glasu i govoru. Glas osobe se menja
tokom starenja, postaje nestabilniji, manje fleksibi-
lan i javlja se promuklost. Kada dode do promena
glasa zbog starenja, taj proces se naziva prezbi-
fonija. Primeceno je takode da je proces starenja
glasa izrazeniji kod muskaraca nego kod Zena (4).

Promene tokom proizvodnje glasa desSavaju se
tokom celog Zivota, i povezuju se sa brojnim cinje-

nicama koje postoje u ljudskom Zivotu, kao Sto su
kognitivno, socijalno, biolosko i emocionalno saz-
revanje Coveka (1).

Od samog pocetka ljudskog Zivota, fizioloske
potrebe se izrazavaju kroz fonaciju razlicitih glaso-
va. Na primer, beba izrazava i pokazuje glad, za-
dovoljstvo, sre¢u i tugu plakanjem ili kasnije gu-
kanjem. U kasnijim fazama, postepeno se razvija
govor, i na te nacine dete pocinje da izrazava svoje
misli, oseéanja, zadovoljstvo i nezadovoljstvo.
Nakon toga, od osamnaeste godine, glas posta-
je zreliji i pojedinac je u stanju da kontroliSe svoj
glas, kao i da menja frekvencije. Medutim, odrasle
osobe cesto podizu tonalitet govora, i u tim situ-
acijama dolazi do oSteéenja glasa (5).

Veli¢ina farinksa i usta varira ¢ak i kod vrlo
mlade dece. Medutim, kada je u pitanju larinks,
on se ne razlikuje kod decaka i devojcica sve do

32 © 2025 Health Care. Published under the terms of the CC BY 4.0 license



Health Care 54(2), 2025

REVIEW ARTICLE

UDK NUMBERS: 612.78-053.9
DOI: https://www.doi.org/10.5937/zdravzast54-58451

AGING AS AN INDICATOR OF CHANGES IN VOICE AND SPEECH QUALITY

Ivana lli¢ Savi¢!, Mirjana Petrovi¢-Lazic?

! Faculty of Special Education and Rehabilitation, University of Belgrade, Belgrade, Republic of Serbia
2 Faculty of Special Education and Rehabilitation, University of Belgrade, Belgrade, Republic of Serbia

" Correspondence: Ivana Ili¢ Savi¢, Faculty of Special Education and Rehabilitation, University of Belgrade, Visokog Stevana 2,
11000 Belgrade, Republic of Serbia; e-mail: ivana.ilic558 @gmail.com

KSUMMARY

\

During the aging process, certain changes occur in the voice and speech. A person's voice changes during
aging, becoming more unstable, less flexible, and hoarseness occurs. This study aims to analyze the
effects of aging on voice frequency, voice intensity, and the rhythm and tempo of speech. The literature
was studied using electronic databases, in particular Google Scholar Advanced Search and the Serbian
Library Consortium for Coordinated Acquisition - KOBSON. The results show that there is a deterioration
in the acoustic parameters of the voice (voice frequency and intensity) with age. It has also been observed
that the aging process in the voice is more pronounced in women than in men. This can be explained by
hormonal changes that are especially pronounced in women during menopause. After the age of sixty,
the intensity of the voice becomes lower regardless of the person's gender. Depending on the person's
age, the rhythm and tempo of speech also change. It was found that older subjects take longer to
pronounce certain sounds, which is associated with a delay in the onset of phonation when pronouncing
alveolar and bilabial sounds, which is most often attributed to jaw degradation. Studies show that voice
and speech aging occurs gradually and as expected, with clearly expressed consequences for everyday
life, which should be taken into account in clinical practice in order to improve the quality of life of older

people.
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Introduction

Aging is a natural and universal biological
process in the life cycle of every human being.
When we talk about aging, it is an irreversible
physiological process, which affects the reduction
of a person's physical and mental abilities, and
also leads to an impact on the quality of the voice
itself, depending on the person's age (1). It is very
important to distinguish chronological aging from
biological aging, because some people who are
older may be more functionally capable (1,2,3).

During the aging process, there are certain
changes in the voice and speech. A person's voice
changes during aging, becoming more unstable,
less flexible and hoarseness occurs. When voice
changes occur due to aging, the process is called
presbyphonia. It has also been observed that the
aging process in the voice is more pronounced in
women than in men (4).

Changes during voice production occur
throughout life, and are related to numerous facts
that exist in human life, such as the cognitive,
social, biological and emotional maturation of a
human being (1).

From the very beginning of human life,
physiological needs have been expressed through
the phonation of various voices. For example, a
baby expresses and shows its hunger, contentment,
happiness and sadness by crying and later cooing. In
the later stages, speech gradually develops, and in
these ways the child begins to express his thoughts,
feelings, satisfaction and dissatisfaction. After that,
from the age of eighteen, the voice becomes more
mature, and the individual is able to control his
voice, as well as change frequencies. However,
adults often raise the tonality of their speech, and
in those situations lead to voice damage (5).

© 2025 Health Care. Published under the terms of the CC BY 4.0 license 33



Zdravstvena zastita 54(2), 2025

puberteta. Mutacija glasa kod decaka obi¢no traje
od 11. do 14. godine, a zatim dolazi do rasta lar-
inksa. Kada su u pitanju devoijcice, primeéene su
odredene promene tokom puberteta, medutim,
farinks i larinks rastu proporcijalno sa ostalim
delovima tela. Znacajnija razlika izmedu decaka
i devojcica i promene koje nastaju ogledaju se u
promenama na membrani glasnih Zica, koje se
desavaju razli¢itom brzinom kod decaka i devojci-
ca Sto dovodi do brojnih razlika koje se ogledaju u
karakteristikama glasa (6).

Larinks, odnosno njegova struktura i funkci-
ja opadaju kako osoba sazreva i stari. U starosti
dolazi do narusavanja strukturnog, celijskog i neu-
romuskularnog integriteta. Promene koje nasta-
ju u larinksu, a nastaju zbog starenja dovode do
unisStavanja povrsine zgloba, hrskavice, potpornih
struktura, ligamenata i glasnih Zica. Kada su u pi-
tanju osobe starosti do 80 godina, iako u nekim
slu¢ajevima to moze biti ranije, javlja se takozvani
»senilni glas”, kada dolazi do promene rezonancije
i visine tona glasa. Do ovoga dolazi zbog gubitka
fleksibilnosti hrskavice. Zglobne hrskavice postaju
nepravilne, sto dovodi do promena u vokalnim lig-
amentima, koje uzrokuju pojavu Fo varijabilnosti
(vibracije glasnih Zica, koje dovode do promuklosti
tokom govora) (7).

Promene starosne dobi takode dovode do
promena visine glasa, tako da sa ve¢om staros-
nom dobi kod muskaraca raste i visina glasa, dok
kod Zena postaje niza. Pracenjem i sluSanjem
moguce je zakljuciti kog je uzrasta odredena osoba
(8,9,10,11).

Takode, atrofija odredenih vokalnih misi¢a
dovodi do toga da glasne Zice postanu tanje, a kod
muskaraca to dovodi do povecanja treperenja, ti-
tranja i Fo vrednosti. Kod ljudi starijih od 60 godina
ima manje vlakana u larinksu (12).

Cilj ovog rada je da se pregledom relevantne
literature analiziraju promene frekvencije glasa,
intenziteta glasa, ritma i tempa govora koje su iza-
zvane starenjem.

Metod

Literatura je proucavana uz pomo¢ elektron-
skih baza podataka, posebno Google Scholar Ad-
vanced Search i Konzorcijuma biblioteka Srbije za
objedinjenu nabavku —KoBSON u periodu od 1990.
do 2025. godine. Prikupljeni podaci analizirani su
kombinovanjem sistematskog i narativnog pristu-

pa. U pocetnoj fazi istrazivanja, pregledan je veliki
broj radova na osnovu odabranih klju¢nih reci
(starenje, glas, govor, kvalitet glasa, promene u
govoru, prezbifonija, komunikacija, stariji/gerijatri-
ja). Medutim, za potrebe ove analize, detaljno su
razmatrana 24 pregledna i istrazivacka rada, kao i
2 monografije. Analiza je ukljudila studije napisane
na srpskom i engleskom jeziku.

Promene frekvencije glasa izazvane

starenjem

Osnovna frekvencija je frekvencija osnov-
nog tona larinksa. Njena oznaka je Fo, a vred-
nost je oznacena sa Hz. Osnovna frekvencija se
menja tokom Zivota. Tokom puberteta, frekvenci-
ja se menja zbog rasta glasnih Zica. Kada odras-
tu, frekvencija glasa devojtica moze pasti na 220
Hz, dok je kod decaka do 18 godina frekvencija
oko 130 Hz. Promene postoje u vidu zadebljanja
glasnih Zica, glasne Zice menjaju oblik, a takode
raste i deo tiroaritenoidnog misica, Sto dovodi do
promene frekvencije (13).

Pored toga, Cinjenica da se larinks spusta
veoma je vaZna za govor i frekvenciju. Kada se dete
rodi, larinks se nalazi visoko u vratu. Resice dodi-
ruju meko nepce, a larinks se nalazi u nivou tre¢eg
vratnog priljena. Cinjenica da se larinks nalazi
visoko omogucava da dete disSe tokom dojenja, i
takode doprinosi da se dete ne gusi tokom dojenja.
Nakon odredenog vremena, grkljan se spusta, a do
pete godine grkljan se nalazi u nivou Sestog vratnog
priliena. Cak i nakon toga se larinks spusta, tako da
se izmedu petnaeste i dvadesete godine nalazi u
nivou sedmog vratnog prsljena (14).

Kada su u pitanju glasne Zice, bez obzira na
pol, glasne Zice su duge 3 mm, medutim, njihov
rast se razlikuje kod Zena i muskaraca, i glasne Zice
muskaraca rastu za 0,7 mm, a Zena za 0,4 mm. Do
dvanaeste godine, nema razlika izmedu muskara-
caiZena. Medutim, nakon ulaska u pubertet dolazi
do promena i rast glasnih Zica kod muskaraca se
ubrzava, tako da brzo rastu do 10 mm, a pored
toga se i zadebljaju, Sto rezultira smanjenjem
frekvencije glasa kod muskaraca. Kada su u pitanju
Zene, glasne Zice rastu sporijim tempom nego kod
muskaraca i iznose do 4 mm. Glasne Zice Zena se
histoloski ne zadebljavaju, ali dolazi do smanjenja
frekvencije glasa kod Zena za samo tri tona. Nakon
puberteta, glasne Zice kod Zena su 12,5 do 17 mm
duge, a kod muskaraca do 20 mm (6).
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The size of the pharynx and mouth varies
even in very young children. However, when it
comes to the larynx, it does not differ in girls and
boys until puberty. The mutation of a boy's voice
usually lasts from 11 to 14 years of age, and then
the growth of the larynx occurs. When it comes
to girls during puberty, certain changes have been
noticed, however, the pharynx and larynx grow
in proportion to other parts of the body. A more
significant difference between boys and girls
and the changes that occur are reflected in the
changes in the vocal cord membrane, which is of
different speed in girls and boys and which lead
to numerous differences that are reflected in the
characteristics of the voice (6).

The larynx, (i.e. its structure and function),
deteriorates as an individual matures and ages.
Destruction of structural, cellular, as well as
neuromuscular integrity occurs in old age. The
changes that occur in the larynx, which occur
due to aging, lead to the destruction of the
joint surface, cartilage, supporting structures,
ligaments, and the vocal cords. When it comes
to individuals up to the age of 80, although in
some cases it can be earlier, the so-called "senile
voice" appears, in which there are changes in the
resonance and pitch of the voice. This occurs due
to the fact that there is a loss of cartilage flexibility.
The articular cartilages become irregular, which
lead to changes in the vocal ligaments, which lead
to the occurrence of Fo variability (vibrations of
the vocal cords, which lead to hoarseness during
speech) (7).

Changes in age also lead to changes in the pitch
of the voice, so with age in men the pitch of the
voice rises, while in women it becomes lower. By
following and listening, it is possible to conclude in
which age a certain individual is (8, 9, 10, 11).

Also, atrophy of the vocal muscles causes the
vocal cords to thin, and in men this leads to an
increase in jitter, shimmer, and Fo value. There are
fewer fibers in the larynx in people over 60 years
old (12).

The aim of this paper is to analyze changes
in voice frequency, voice intensity, rhythm and
pace of speech caused by aging by reviewing the
relevant literature.

Method
The literature was studied using electronic
databases, specifically Google Scholar Advanced

Search and the Serbian Library Consortium
for Coordinated Acquisition —KoBSON, in the
period from 1990 to 2025. The collected findings
were processed by combining a systematic and
narrative approach. In the initial phase of the
research, a large number of papers were reviewed
based on selected keywords (aging, voice, speech,
voice quality, changes in speech, presbyphonia,
communication, elderly/geriatrics). However,
for the purposes of this analysis, 24 review and
research papers, as well as 2 monographs, were
considered in detail. The analysis included studies
written in Serbian and English.

Changes in voice frequency caused by
aging

The fundamental frequency is the frequency of
the basic tone of the larynx. Its marking sign is Fo,
and the value is marked with Hz. The fundamental
frequency changes during life. During puberty, due
to the growth of the vocal cords, the frequency
changes. When they grow up, the frequency
of a girl's voice can drop to 220 Hz, while when
it comes to boys up to the age of eighteen, the
frequency is around 130 Hz. Changes exist in the
form of thickening of the vocal cords, the vocal
cords change their shape, and also part of the
thyroarytenoid muscle grows, and this leads to
changes in frequency (13).

In addition, the fact that the larynx moves
down is very important for speech and frequency.
When a child is born, the larynx is located high in
the neck. The soft palate is touched by villi, and
the larynx is located at the third cervical vertebra.
The fact that the larynx is located high allows the
child to breathe during breastfeeding, and also
contributes to the fact that the child does not
suffocate during breastfeeding. After a certain
time, the larynx descends, and by the age of five
the larynx is located at the sixth cervical vertebra.
Even after that, the larynx descends, so between
the ages of fifteen and twenty, the larynx is located
at the seventh cervical vertebra (14).

When it comes to the vocal cords, regardless
of gender, the vocal cords are 3 mm long, however,
their growth differs between men and women, and
men's vocal cords grow by 0.7 mm and women's
by 0.4 mm. Until the age of twelve, there are no
differences between men and women. However,
upon entering puberty, changes occur, and the
growth of the vocal cords in men accelerates,
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Tokom zivota, frekvencija glasa se menja kod
oba pola. Muskarac dostize svoju najvisu vred-
nost frekvencije do 85. godine. Frekvencija kod
Zena ostaje skoro identi¢na od 20. do 50. godine
starosti. Cak i nakon 50. godine nema promene
frekvencije kod Zena. Karakteristi¢no je za Zene da
ulazak u menopauzu zbog hormonskih poremeca-
ja izaziva promene frekvencije (15).

Frekvencija muskog glasa je mnogo niZa nego
frekvencija Zenskog glasa, a to rezultira time da je
muski glas mnogo dublji od Zenskog glasa (16).

Promene intenziteta glasa usled starenja
Intenzitet glasa se oznacava kao jacina glasa,
odnosno, glasnoda. Sam intenzitet zavisi od sub-
gloticke visine vazduha i amplitude vibracija glas-
nih Zica. Sto je vec¢a amplituda vibracija glasa, to je
vedi intenzitet glasa. Intenzitet glasa se oznacava
u decibelima (dB). Promene intenziteta glasa se
javljaju tokom starenja. Na promene intenziteta
takode utice pol osobe. Intenzitet kod muskara-
ca se povecava do Sezdesete godine, kada moze
da dostigne svoj maksimum, dok kod Zena to nije
slucaj. Medutim, isto je kod muskaraca i Zena da
se intenzitet glasa smanjuje nakon 60. godine (17).

Promene ritma i tempa govora koje nasta-

ju tokom starenja

U zavisnosti od starosti osobe, menja se i
brzina kojom govori. Uporedivanjem govora
mladih i starijih ljudi, moZe se videti jasna razlika
brzine kojom izgovaraju reci. Brzina govora neke
osobe moZe se proceniti Citanjem reci, reCenica
i duZih pasusa. Takode, kao jedna od metoda za
merenje tempa govora moZe se koristiti vremenski
raspon potreban za pocetak fonacije nakon pauze
u govoru. Vremenski raspon za pocetak fonacije
nakon pauze u govoru varira u zavisnosti od staro-
sti osobe (18,19,20).

U jednom istraZivanju u kojem su ucestvovali
ispitanici starosti od 70 do 80 godina i mladi ispi-
tanici starosti od 20 do 30 godina, zakljuceno je
da ne postoje znacajne razlike kada se izgovaraju
zvucni i bezvucni glasovi medu ispitivanim sta-
rosnim grupama (21). Kada je sprovedena studi-
ja, u kojoj su ucestvovale samo Zene, utvrdene
su odredene razlike. Naime, kod starijih Zena
je primeceno krace vreme za pocetak fonacije
samoglasnika i suglasnika. Imajuci u vidu da je is-
trazivanje ukljucilo izgovaranje razlicitih glasova

od strane muskaraca i Zena, zakljuceno je da se
brzina govora u odnosu na starosnu dob razlikuje
u zavisnosti od glasova koji se izgovaraju (21).

Isto istrazivanje je ponovljeno kod ispitanika
starosti od 70 do 90 godina i mladih ispitanika sta-
rosti od 21 do 32 godine (22). Tokom istrazivanja,
utvrdeno je da se odlaZze pocetak fonacije kada se
izgovaraju alveolarni i bilabijalni glasovi kod stari-
jih ispitanika u poredenju sa mladim ispitanicima.
Takode je utvrdeno da starijim ispitanicima treba
viSe vremena da izgovore odredene glasove. U
daljem istrazivanju, ukljuceni su ispitanici staros-
ti od 5 do 17 godina. Zakljuéeno je da se brzina
izgovora samoglasnika i suglasnika smanjuje u za-
visnoti od uzrasta ispitanika (22).

Veoma je vazno utvrditi tempo govora. Da bi
se utvrdilo da li ima odredenih promena tempa
govora u zavisnosti od starosne dobi osobe, ispi-
tano je 16 starijih muskaraca koji su imali 82
godine i 14 mladih muskaraca koji su imali prib-
lizno 24 godine (23). Dobijeni rezultati su ukaza-
li da je tempo govora kod starijih ispitanika bio
sporiji u poredenju sa mladim ispitanicima, dok je
frekvencija govora kod starijih ispitanika bila visa u
poredenju sa mladim ispitanicima (23).

Kao rezultat fizickih promena koje se javlja-
ju sa starenjem respiratornog sistema, smanjuje
se kapacitet pluca. Zbog histoloskih promena na
glasnim Zicama, starijim ljudima takode treba vise
vazduha tokom fonacije nego mladim ljudima.
Tokom procesa fonacije, glotis se ne zatvara adek-
vatno , i zbog toga dolazi do povecanog protoka
vazduha kroz larinks, sto dovodi do znatno vece
potrosnje vazduha (24,25,26).

U tabelisu prikazane tipi¢ne akusti¢ke promene
u glasu kod muskaraca i Zzena u odnosu na deceniju
Zivota. Kako godine rastu, primecuje se opadanje
frekvencije i intenziteta glasa, kao i ogranicenje
vokalnog raspona. Kod muskaraca se glas obi¢no
sniZava i postaje promukao sa godinama, dok
kod Zena dolazi do blagog smanjenja frekvencije i
sniZavanja tonaliteta.

Promene se povezuju sa fizioloskim starenjem
glasnih Zica, smanjenjem elasti¢nosti i tonusa lar-
ingealnih misi¢a, kao i degenerativnim prome-
nama drugih anatomskih i fizioloSkih struktura
ukljucenih u fonaciju. Ove karakteristike glasa su
kljucni indikatori prezbifonije i mogu imati znaca-
jan uticaj na komunikaciju i kvalitet Zivota starijih
osoba.
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which grow rapidly, up to 10 mm, and in addition,
they also thicken, which results in a decrease in the
frequency of the voice in men. When it comes to
women, the vocal cords grow at a slower pace than
men's vocal cords and they amount to 4 mm. The
vocal cords of women do not thicken histologically,
but there is a decrease in the frequency of the
voice in women by only three tones. After puberty,
female vocal cords are up to 12.5 to 17 mm long,
and male vocal cords are up to 20 mm long (6).

During life, the voice frequency changes in
both sexes. A man reaches his highest frequency
value by the age of 85. The frequency remains
almost identical in women from 20 to 50 years of
age. Even after the age of 50, there is no change
in frequency in women. It is characteristic for
women that entering menopause due to hormonal
disorders causes frequency changes (15).

The male voice frequency is much lower than
the female voice frequency, and this results in the
male voice being much deeper than the female
voice (16).

Changes in voice intensity due to aging

The intensity of the voice is denoted as
the volume of the voice, that is, loudness. The
intensity itself depends on the subglottic height
of the air and the amplitude of the vibrations of
the vocal cords. The greater the amplitude of the
voice vibration, the greater the intensity of the
voice. Voice intensity is indicated in dB (decibels).
Changes in voice intensity occur during aging.
Changes in intensity are also influenced by a
person's gender. The intensity in men increases
until the age of 60, when it can reach its maximum,
while in women this is not the case. However, it is
the same for men and women that after the age of
60 the volume of the voice decreases (17).

Changes in the rhythm and tempo of
speech occurring with aging

Depending on a person's age, the speed at
which they speak also changes. Comparing the
speech of younger and older people, a clear
difference can be seen based on the speed with
which they pronounce words. A person's speaking
speed can be assessed by reading words, sentences
and longer paragraphs. Also, as one of the methods
for measuring the tempo of speech, the range in
time required for the beginning of phonation after

a pause in speech can be used. The time span for
the onset of phonation after a pause in speech
varies with the age of the individual (18, 19, 20).

In one research in which people from 70 to
80 years of age and younger respondents from 20
to 30 years of age participated, it was concluded
that there are no significant differences when
pronouncing voiced and voiceless sounds among
the examined age group (21). When a study was
conducted in which only women participated,
certain differences were found. Namely, in older
women, a shorter time was observed for the
beginning of phonation of vowels and consonants.
Bearing in mind that the research involved the
pronunciation of different voices by men and
women, it was concluded that the speed of speech
related to age differs depending on the voices that
are spoken (21).

The same research was repeated with
respondents from 70to 90 years of age and younger
respondents from 21 to 32 years of age (22). During
the research, it was determined that the onset of
phonation when pronouncing alveolar and bilabial
sounds in older subjects was delayed compared
to younger subjects. It was also found that older
subjects took longer to pronounce certain sounds.
Through further investigation, respondents aged 5
to 17 were also included in the research. It was
concluded that the speed of pronouncing vowels
and consonants decreased depending on the age
of the subjects (22).

It is very important to determine the pace of
speech. In order to determine whether the pace of
speech has certain changes depending on the age
of the person, 16 older men who were 82 years
old and 14 younger men who were approximately
24 years old were examined (23). The obtained
results indicated that the pace of speech in older
respondents was slower compared to younger
respondents, while the frequency of speech
in older respondents was higher compared to
younger respondents (23).

As a result of physical changes that occur with
aging in the respiratory system, lung capacity
decreases. Due to histological changes in the
vocal cords, older people also need more air
during phonation than younger people. During
the phonation process, the glottis does not close
adequately, as a result of which thereis anincreased
flow of air through the larynx, which leads to
significantly more air consumption (24, 25, 26).
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Tabela 1. Akusticke promene koje se javljaju sa starenjem u odnosu na pol

Starosna Pol | Frekvencija Intenzitet Raspon glasa Ton/Kvalitet Zapazanja
grupa glasa (Hz) (dB)
20-29 M 110-130 70-75 Normalan Jasan, fleksibilan Referentna grupa
mladih
z 200-220 70-75 Normalan Jasan, fleksibilan -
30-39 M 108-128 68-73 Blago smanjen Neznatno dublji Rane promene
elasti¢nosti glasnih
Zica
VA 195-215 68-73 Blago smanjen Neznatno dublji —
40-49 M 105-125 65-70 Smanjen Dublji, blago Pocetak
promukao prezbifonije
VA 190-210 65-70 Smanjen Nizi, blago —
promukao
50-59 M 100-120 63-68 Znacajno smanjen  Promukao, manje Degeneracija misi¢a
fleksibilan glasnih Zica
7 185-205 63-68 Znacajno smanjen Promukao, niza —
visina tona
60-69 M 95-115 60-65 Ogranicen Veoma promukao, Otezana fonacija i
slab intenzitet artikulacija
z 180-200 60-65 Ogranicen Promukao, slabiji —
ton
70+ M 90-110 55-60 Veoma ogranicen Grub, slab Tipi¢ni znaci
prezbifonije
7 175-195 55-60 Veoma ogranicen Grub, slab —

Predstavljanje ovih karakteristika u odnosu na
deceniju Zivota i pol omogudava bolje razumevanje
normalnog procesa starenja glasa i moze pomoci u
planiranju logopedske terapije i gerijatrijskih inter-
vencija.

Zakljucak

Ovastudijaispituje kako se glas menja sa staren-
jem ljudi, odnosno analizira promene frekvencije
glasa, jacine (intenziteta), kao i promene ritma i
tempa govora. Sve ove promene mogu znacajno da
uti¢u na svakodnevni Zivot osobe, i stoga je vaino
uzeti ih u obzir ne samo u nauénim istrazivanjima,
veé i u prakticnom, klinickom radu. Zbog toga je
neophodno uraditi detaljne testove glasa i sveo-
buhvatan lekarski pregled da bi se tacno utvrdilo
da li postoje problemi sa glasom i $ta ih uzrokuje.

S obzirom da se broj starijih osoba u svetu brzo
povecava, ova vrsta istraZivanja postaje sve vise
vazna za istrazivace, edukatore i prakti¢are. Njihov
cilj je da bolje razumeju kako starenje utice na sve
aspekte govora i jezika kod ljudi. Glas igra klju¢nu
ulogu u komunikaciji, a sa godinama dolazi do
promena u glasu, Sto takode menja nacin na koji
ljudi komuniciraju. Ako se ovom problemu pristupi
na vreme, to bi moglo da otvori prostor za dodat-
na istrazivanja u oblasti logopedske terapije, kako
bi se pronasao najefikasniji logopedski tretman za
ovu starosnu grupu.

Preporuke za klinicku praksu:

- Uvodenje redovnog fonijatrijskog skrininga
za osobe starije od 65 godina kako bi se rano otkrile
promene glasa i potencijalna patoloska stanja.
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Table 1. Acoustic changes that occur with aging in relation to gender

Age Gender Voice Intensity Vocal Range Tone/Quality Notes
Group Frequency (dB)
(Hz)
20-29 M 110-130 70-75 Normal Clear, flexible Reference young
adult group
F 200-220 70-75 Normal Clear, flexible —
30-39 M 108-128 68-73 Slightly reduced Slightly deeper Early changes in
vocal fold elasticity
F 195-215 68-73 Slightly reduced Slightly deeper —
40-49 M 105-125 65-70 Reduced Deeper, slightly Beginning of
hoarse presbyphonia
F 190-210 65-70 Reduced Darker, slightly -
hoarse
50-59 M 100-120 63-68 Significantly Hoarse, less Vocal fold muscle
reduced flexible degeneration
F 185-205 63-68 Significantly Hoarse, lower —
reduced pitch
60-69 M 95-115 60-65 Limited Very hoarse, weak Difficult phonation
intensity and articulation
F 180-200 60-65 Limited Hoarse, weaker —
tone
70+ M 90-110 55-60 Greatly limited Rough, weak Typical signs of
presbyphonia
F 175-195 55-60 Greatly limited Rough, weak —

The table shows typical acoustic changes in
the voice in men and women by decade. As age
progresses, a gradual decrease in the frequency
and intensity of the voice, as well as a limitation
of the vocal range, is observed. In men, the voice
usually drops and becomes hoarse with age, while
in women there is a slight decrease in frequency
and darkening of the tonality.

The changes are associated with physiological
aging of the vocal cords, a decrease in the elasticity
and tone of the laryngeal muscles, as well as
degenerative changes in other anatomical and
physiological structures involved in phonation.
These acoustic characteristics are key indicators
of presbyphonia and can have a significant impact
on the communication and quality of life of older
people.

The presentation of these changes by decade
and gender allows a better understanding of
the normal process of voice aging and can
help in planning speech therapy and geriatric
interventions.

Conclusion

This study examines how the voice changes as
people age - more specifically, it looks at changes
in voice frequency, volume (intensity), as well
as speech rhythm and tempo. All these changes
can significantly affect a person's daily life, and
therefore it is important to take them into account
not only in scientific research but also in practical,
clinical work. That is why it is necessary to do
detailed voice tests and a comprehensive medical
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- Primena standardizovanih testova glasa i
akusticke analize kako bi se pratili parametri glasa
(frekvencija, intenzitet, raspon, tonalitet).

- Saradnja logopeda, fonijatara i gerijatri-
jskih timova u planiranju individualnog tretmana,
uklju€ujuci vezbe disanja, artikulacije i higijenu
glasa.

- Praéenje i edukacija pacijenata i njihovih
porodica o prirodnim promenama glasa i tehnika-
ma koje mogu ocuvati kvalitet govora.

- Koriséenje preventivnih programa i
glasovnih vezbi kako bi se odlozile ili ublaZile pos-
ledice prezbifonije.

Ove preporuke omogucavaju blagovremenu
intervenciju, poboljSavaju komunikaciju i kvalitet
Zivota kod starijih ljudi, i pruzaju osnovu za dalja
istrazivanja u oblasti logopedije i gerijatrije.
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examination, in order to determine exactly if there
are voice problems and what causes them.

As the number of older people in the
world increases rapidly, this type of research
becomes increasingly important for researchers,
educators and practitioners. Their goal is to better
understand how aging affects all aspects of speech
and language in humans. The voice plays a key role
in communication, and with age there are changes
in the voice, which also changes the way people
communicate. If this problem is approached in
time, it could open up space for additional research
in the field of speech therapy, in order to find the
most effective speech therapy treatment for this
age group.

Recommendations for clinical practice:

- Introduction of regular phoniatric screening
for people over 65 years of age for early detection
of voice changes and potential pathological
conditions.

- Application of standardized vocal tests
and acoustic analysis to monitor voice parameters
(frequency, intensity, range, tonality).

- Collaboration of speech therapists,
phoniatricians and geriatric teams in individual
treatment planning, including breathing exercises,
articulation and voice hygiene.

- Monitoring and education of patients and
their families about natural voice changes and
techniques that can preserve speech quality.

- Use of preventive programs and voice
exercises to delay or mitigate the consequences of
presbyphonia.

These recommendations enable timely
intervention, improve communication and quality
of life in older people, and provide a foundation for
further research in speech therapy and geriatrics.
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