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ABSTRACT Objective: Speech and articulation rates are components
of prosody and provide information about certain functions and devel-
opmental processes. This study primarily aimed to obtain normative
preliminary data on the speech and articulation rates of youngest-old
and middle-old adults in speaking and reading, and to compare the data
in terms of demographics. The secondary aim of this study was to pre-
sent the correlations between the cognitive performances of the partic-
ipants. Material and Methods: A total of 50 youngest- and middle-old
participants (65-74 and 75-84 years old) whose native language was
Turkish were included. A sample of spontaneous speech and reading
was analyzed with Praat Acoustic Analysis Program software. Cogni-
tive screening of the participants was performed via the Standardized
Mini-Mental State Examination (SMMSE). Results: The speech rate of
the participants in speaking was 256 syllables per minute (SPM), the ar-
ticulation rate in speaking was 359.5 SPM, the speech rate in reading
was 235.5 SPM, and the articulation rate in reading was 310.5 SPM.
There was no statistically significant correlation between SMMSE
scores and speech and articulation rates in speaking and reading. When
the normative data were compared in terms of gender, the male partic-
ipants’ speech and articulation rates in speaking and reading were found
to be higher than those of females. Conclusion: In this study, the
speech and articulation rates of the participants were found to be lower
in speaking and reading compared to previous studies with younger age
groups.

Keywords: Speech rate; articulation rate; reading rate;
youngest-old; middle-old

OZET Amag: Prozodinin bilesenleri olarak kabul edilen konusma ve
artikiilasyon hizi, bazi islevler ve gelisimsel siirecler hakkinda bilgi sag-
lamaktadir. Caligmanin temel amact, geng yaslilik ve orta yaslilik do-
nemindeki bireylerin konusma ve artikiilasyon hizlarma iliskin normatif
on veriler elde etmek ve bu verileri demografik faktorlere gore karsi-
lastirmaktir. Calismanin ikincil amaci, katilimeilarin bilissel perfor-
manslar1 ile konusma ve artikiilasyon hizlar1 arasindaki iligkinin
belirlenmesidir. Gere¢ ve Yontemler: Ana dili Tiirkce olan geng-yas-
lilik (65-74 yas) ve orta yaslilik (75-84 yas) donemindeki toplam 50
katilimer ¢aligmaya dahil edilmistir. Spontane konugma ve okuma or-
nekleri Praat Akustik Analiz Programi yazilimi kullanilarak analiz edil-
mistir. Katilimcilarin biligsel taramasi Standardize Mini-Mental Test
(SMMT) ile gerceklestirilmistir. Bulgular: Katilimeilarin konugmada
konusma hizi 256 hece/dk (H/D), konugmada artikiilasyon hizi 359,5
H/D, okumada konusma hiz1 235,5 H/D ve okumada artikiilasyon hizi
310,5 H/D olarak bulunmustur. Bununla birlikte, SMMT skorlari ile
konusma ve okumada konusma ve artikiilasyon hizlar1 arasinda istatis-
tiksel olarak anlamli bir iligki bulunmamistir. Normatif veriler cinsiyet
baglaminda karsilastirlldiginda, erkek katilimcilarin konusma ve oku-
mada konusma ve artikiilasyon hizlarinin, kadinlara gére daha yiiksek
oldugu bulunmustur. Senug¢: Bu ¢alismada, katilimeilarin konusma ve
okumada konugma ve artikiilasyon hizlarmin daha geng yas gruplariyla
yapilan 6nceki ¢alismalara gore daha diisiik oldugu bulunmustur.

Anahtar Kelimeler: Konusma hizi; artikiilasyon hizi;
okuma hizi; geng yaslilik; orta yaslilik

Correspondence: Mchmet Emrah CANGI
University of Health Sciences Hamidiye Faculty of Health Sciences, Department of Language and Speech Therapy, Istanbul, Tiirkiye
E-mail: emrahcangi@gmail.com

Peer review under responsibility of Turkiye Klinikleri Journal of Health Sciences.
Received: 13 Feb 2024 Received in revised form: 12 Jul 2024

2536-4391/ Copyright © 2024 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Accepted: 16 Sep 2024 Available online: 20 Sep 2024


https://orcid.org/0000-0002-2553-838X
https://orcid.org/0000-0001-8149-3254
https://creativecommons.org/licenses/by-nc-nd/4.0/

Speech rate, which is accepted as a component
of prosody, is closely related to many functions and
developmental processes.! Speech rate and articula-
tion rate refer to the numbers of syllables per minute
(S/M) or words per minute.> While pauses longer than
2 sec are removed when calculating speech rate, those
longer than 250 ms are removed when calculating ar-
ticulation rate.'* These two closely related variables are
two different phenomena representing different dy-
namics. For example, speech rate is more integrative.*
Adding pause patterns in speech reveals several details
about the person. Speech rate can reflect a variety of
factors, including individual, demographic, cultural, lin-
guistic, developmental, psychological, and physiolog-
ical characteristics.** Articulation is a parameter that is
primarily associated with motor performance and rep-
resents the speed of syllable production in speech, ex-
cluding personal nuances like hesitations, pauses, and
emotional expressions.®

Speech rate and articulation rate are important
variables for many disorders.” For instance, in voice
disorders, an increased speech rate can indicate a
higher risk of functional voice disorders due to in-
creased hyperfunctional voice use and glottal at-
tacks.»® Moreover, assessing speech rate and
articulation rate is crucial for evaluating conditions
like neurodegenerative diseases, motor speech disor-
ders, and fluency disorders.!” The rate of speaking,
particularly associated with development and age,
can be influenced by various factors linked to the
aging process, such as physiological changes, cogni-
tive abilities, memory, social factors, and linguistic
processing disparities.!!1? Several studies in the liter-
ature have revealed that speech rate and articulation
rate decrease as individuals age.!:!*13

Previous studies in the relevant literature have
been carried out mostly in English and with children
and young adults."!'62! Block and Killen (2014),
found that Australian children and adults speak faster
than previously reported, with children averaging 176
SPM in conversation and 159 in reading, while adults
averaged 237 and 230 SPM, suggesting speech ther-
apists may need to adjust their treatment goals re-
garding speech rate.!® Lee and Doherty, examined
speaking and articulation rates in Irish English, find-
ing that speakers of this dialect exhibit relatively

higher rates compared to other English dialects, with
men generally speaking faster than women, particu-
larly during reading.'® In Turkish, Cangi et al. exam-
ined speech rate and articulation rate in young adults.
The authors concluded that, compared to other lan-
guages in the literature, the speech rate in Turkish is
low while the articulation rate is high among young
adults aged 19-24.2 lyigiin et al. investigated the
reading rates of individuals between the ages of 20-
56 and those over the age of 56. They observed that
individuals in the age group of 20-35 had a higher
reading rate than those in the age group of 46-55.%
Many studies have reported that gender significanly
influences speech and articulation rates; men gener-
ally have higher rates than women.*'*!7-!® Similar
findings have been observed in studies examining
reading rates.®'* However, some studies have inves-
tigated the gender variable and found no significant
differences between men and women.>!6-2223

As in the rest of the world, the ratio of the pop-
ulation over the age of 65 is increasing in Tiirkiye,
and it is expected to increase even more in the fu-
ture.?* Because there are both physiological and neu-
rological differences between young adults and the
elderly population, using research conducted on the
young population as the sole reference in research
and clinical practices regarding the elderly popula-
tion may lead to misleading conclusions.!? The main
purpose of this study is to present preliminary nor-
mative findings about the articulation rate and speech
rate values of the youngest-old (aged 65-74 years)
and middle-old (75-84 years) native speakers of
Turkish in speech and reading. Another goal of this
study is to see if these rates and variables are influ-
enced by demographic factors. Cognitive functions,
particularly attention, memory, and executive func-
tions, impact a significant influence on speech and
language processes. Numerous studies have reported
a significant correlation between speech rate and the
frequency of pauses during speech with the severity
of cognitive impairment.*** Nonetheless, the final
objective is to investigate the relationship between
cognitive functions and speech and articulation rates
within the context of cognitively healthy aging indi-
viduals by examining the correlations between the re-
sults of Standardized Mini-Mental State Examination



(SMMSE), which were among the inclusion criteria,
and the investigated speech and articulation rates.?

I MATERIAL AND METHODS

PARTICIPANTS

This study included a total of 50 individuals at the
youngest-old (65-74) and middle-old (75-84) age
groups, based on World Health Organization’s defi-
nitions of aging categories.*® The inclusion criteria
specified participants as native Turkish speakers
without language or speech disorders, neurological
or psychiatric disorders, hearing impairments, or
prior language and speech therapy. The exclusion cri-
terion was a score below 24 on the SMMSE, a tool
assessing memory, attention, language, orientation,
motor function, and visual-spatial skills, used for
mild dementia diagnosis.?

While 34 of the participants were men, 16 were
women. In the youngest-old age group, 29 out of 31
men and 8 out of 12 women were literate. In the mid-
dle-old age group, 2 out of 4 women and 2 out of 3
men were literate.

The study was carried out in accordance with the
Declaration of Helsinki’s guidelines and was approved
by the of the Uskiidar University Non-Interventional
Research Ethics Committee (date: May 31, 2021; no:
61351342/May 2021-80). All participants signed con-
sent forms that included all pertinent information such
as the purposes of the study and procedures.

DATA COLLECTION INSTRUMENTS

SMMSE

The SMMSE, which has been commonly used in the
international literature to diagnose mild dementia,
was tested for validity and reliability in Tiirkiye by
Giingen et al. In this study, individuals who received
scores of 24 or higher on the SMMSE were in-
cluded.”

Personal Information Form

This form, designed by researchers, contained ques-
tions about participants’ daily lives, hobbies, living
environment, occupations, retired occupations, books
read, television and movie preferences, and regular

program choices to guide conversations with each
participant on these topics.

ACOUSTIC VOICE ANALYSIS

Praat Acoustic Analysis Program (PRAAT)

PRAAT, developed by Paul Boersma and David
Weenink at the University of Amsterdam in 1992, is
a speech analysis software used to analyze, synthe-
size, and manipulate speech.?® In this study, a 300-
syllable section of spontaneous speech from a video
was converted to audio using iMovie, then analyzed
with PRAAT. Pauses longer than 2 seconds were ex-
cluded from speech and reading rate calculations,
while pauses over 250 ms were excluded from artic-
ulation rate calculations.'** Speech rate and articula-
tion rate were determined by calculating the number
of syllables produced per minute.’

DATA COLLECTION

The data collection process was conducted in the
speech and language disorders laboratory of the uni-
versity where the research took place. First, the ob-
jective of the study was explained to the participants,
their consent was obtained, and a short information
form was filled out to collect their personal informa-
tion. The SMMSE, which is used to exclude cogni-
tive disorders, was administered to the participants.?’
Spontaneous speech and reading samples were indi-
vidually collected by the first researcher through
face-to-face sessions with each participant. In order to
collect sufficient speech and reading samples, each
recording session lasted a minimum of 10 minutes
and was conducted in a controlled environment de-
signed to make participants feel comfortable and se-
cure, with minimal ambient noise interference.
Spontaneous speech samples were collected by asking
the participants the questions on the personal informa-
tion form, Spontaneous speech samples were collected
by asking the participants the questions on the personal
information form, and reading speech samples were
collected by having the participants read a part of a
reading text named “Mavi Yolculuk” (Blue Cruise),
which consisted of a total of 300 syllables, and is rou-
tinely used for data collection and clinical assessment
purposes by speech and language therapists at the
Speech and Language Therapy Research and Prac-



tice Center at Uskiidar University. Among the par-
ticipants, reading samples were not obtained from the
9 individuals who were illiterate, and these partici-
pants were excluded from the statistical analyses of
speech and articulation rate in reading (Table 1).

DATAANALYSIS

The data was analyzed using IBM SPSS 26.0, em-
ploying descriptive statistics (mean, standard devia-
tion, minimum, and maximum). Statistical tests like
paired-sample t-test and Wilcoxon signed-rank test
used to compare the speech and articulation rates of
the participants, independent-sample t-test and Mann-
Whitney U test were used to compare the data be-
tween the sexes, and Pearson’s correlation analysis
was used to calculate the correlations between the
data and SMMSE scores. The analyses were carried
out with a 95% confidence interval, and the level of
statistical significance was accepted as p<0.05.

I RESULTS

RESULTS ON THE SPEECH RATE AND
ARTICULATION RATE VALUES OF THE
PARTICIPANTS IN SPONTANEOUS SPEECH AND
READING

The arithmetic mean, standard deviation and mini-
mum-maximum values of the speech rate and articu-
lation rate results of all participants, those in the

youngest-old age group (65-74) and those in the mid-
dle-old age group (76-84) in spontaneous speech and
reading are presented in Table 1.

DIFFERENCES IN THE SPEECH RATE AND
ARTICULATION RATE VALUES OF THE
PARTICIPANTS IN SPONTANEOUS SPEECH AND
READING

According to the paired-sample t-test results, the
speech rate of the literate participants (n=41) during
spontaneous speech [ X=255.698; standard deviation
(SD)=33.6] was significantly higher than their speech
rate during reading (X=235.458; SD=56.9) (t=2.375;
SD=40; p=0.022; p<0.05). Similarly, the articulation
rate of the literate participants (n=41) during sponta-
neous speech (X=362.203; SD=47.7) was signifi-
cantly higher than their articulation rate during
reading (X=310.472; SD=51.0) (t=7.428; SD=40;
p<0.001).

DIFFERENCES IN THE SPEECH RATE AND
ARTICULATION RATE VALUES OF THE
PARTICIPANTS IN SPONTANEOUS SPEECH AND
READING BASED ON THEIR AGE GROUPS

According to the paired-sample t-test results, there
was no significant difference between the speech rate
of the participants in the youngest-old age group (65-
74) (n=37) during spontaneous speech (X=257.455;
SD=33.0) and their speech rate during reading

TABLE 1: Descriptive results of the speech rate and articulation rate values of all participants, those in the youngest-old age group
(65-74) and those in the middle-old age group (76-84) in spontaneous speech and reading.

Task
Speech rate in speaking

Group
All participants
Articulation rate in speaking
Speech rate in reading
Articulation rate in reading
65-74 years Speech rate in speaking
Articulation rate in speaking
Speech rate in reading
Articulation rate in reading
75-84 years Speech rate in speaking
Articulation rate in speaking
Speech rate in reading

Articulation rate in reading

n
50
50
41
41
43

Minimum Maximum Mean SD
190.466 336.121 255.996 32.2
261.974 463.929 359.481 45.6
131.105 352.360 235.458 56.9
214.56 424.49 310.472 51.0
198.233 336.121 257.797 32.0
270.363 463.929 363.254 451
131.105 352.360 240.354 57.5
214.56 424.49 315.575 50.9
190.466 286.414 244.931 33.0
261.974 397.263 336.310 45.3
162.639 213.426 190.168 23.4
245.86 282.38 263.264 15.2

SD: Standard deviation.



(X=240.354; SD=57.5) (t=1.926; SD=36; p=0.062).
However, the articulation rate of the participants in
this group during spontaneous speech (X=365.537;
SD=47.1) was significantly higher than their articu-
lation rate during reading (X=315.575; SD=50.9)
(t=6.742; SD=36; p<0.001).

According to the Wilcoxon test results, there
was no significant difference between the speech rate
of the participants in the middle-old age group during
reading (negative ranks n=3; positive ranks n=1) dur-
ing reading (mean rank=2.67; sum of ranks=8.00)
and their speech rate during spontaneous speech
(mean rank=2.00; sum of ranks=2.00) (Z=-1.095;
p=0.273). Among the same participants (negative
ranks n=4; positive ranks n=0), there was also no sig-
nificant difference between the articulation rates dur-
ing reading (mean rank=2.50; sum of ranks=10.00)
and during spontaneous speech (mean rank=0.00;
sum of ranks=0.00) (Z=-1.826; p=0.068).

DIFFERENCES IN THE SPEECH RATE AND
ARTICULATION RATE VALUES OF ALL
PARTICIPANTS IN SPONTANEOUS SPEECH
AND READING BASED ON THEIR SEXES

According to the independent-samples t-test results,
among all participants (n=50), the speech rate of the
male participants during spontaneous speech
(X=262.572; SD=32.8; n=34) was found signifi-
cantly higher than that in the female participants
(X=242.021; SD=26.6; n=16) (t=2.188; SD=48;
p=0.034; p<0.05). In all participants (n=590), the male
participants also had a significantly higher articula-
tion rate during spontaneous speech (X=375.322;
SD=41.0; n=34) than the female participants
(X=325.820; SD=36.3; n=16) (t=4.123; SD=48;
p<0.001).

Among the literate participants (n=41), the male
participants had a significantly higher speech rate
during reading (X=248.133; SD=56.9; n=31) than the
female participants (X=196.163; SD=37.0; n=10)
(t=2.7; SD=39; p=0.01; p<0.05). Among the same
participants (n=41), the male participants had a sig-
nificantly higher articulation rate during reading
(X=327.057; SD=45.9; n=31) than the female partic-
ipants (X=259.058; SD=25.7; n=10) (t=4.444,
SD=39; p<0.001).

DIFFERENCES IN THE SPEECH RATE AND
ARTICULATION RATE VALUES OF THE
YOUNGEST-OLD PARTICIPANTS IN
SPONTANEOUS SPEECH AND

READING BASED ON THEIR SEXES

According to the independent-samples t-test results,
in all participants in the youngest-old age group
(n=43), the male participants had a significantly
higher speech rate during spontaneous speech
(X=265.267; SD=32.8; n=31) than the female partic-
ipants (X=238.500; SD=20.4; n=12) (t=2.624;
SD=41; p=0.012; p<0.05). Likewise, among the same
participants (n=43), the male participants had a sig-
nificantly higher articulation rate during spontaneous
speech (X=378.052; SD=41.6; n=31) than the female
participants (X=325.024; SD=28.8; n=12) (t=4.045;
SD=41; p<0.001).

In all literate participants in the youngest-old age
group (n=37), the male participants had a signifi-
cantly higher speech rate during reading (X=252.278;
SD=56.0; n=29) than the female participants
(X=197.128; SD=41.3; n=8) (t=2.585; SD=35;
p=0.014; p<0.05). Similarly, among the same partic-
ipants (n=37), the male participants had a signifi-
cantly higher articulation rate during reading
(X=330.709; SD=45.1; n=29) than the female partic-
ipants (X=260.717; SD=28.6; n=8) (t=4.141; SD=35;
p<0.001).

DIFFERENCES IN THE SPEECH RATE AND
ARTICULATION RATE VALUES OF THE MID-
DLE-OLD PARTICIPANTS IN
SPONTANEOUS SPEECH AND

READING BASED ON THEIR SEXES

According to the Mann-Whitney U test results,
among all participants in the middle-old age group
(n=7), there was no significant difference between the
speech rate results of the male participants
(X=234.727; mean rank=3.00; sum of ranks=9.00;
n=3) and the female participants (X=252.584; mean
rank=4.75; sum of ranks 19.00; n=4) during sponta-
neous speech (U=3; Z=1.061; p=0.289). Likewise,
among the same participants (N = 7), there was no
significant difference between the articulation rate re-
sults of the male participants (X=378.052; mean
rank=4.33; sum of ranks=13.00; n=4) and the female



participants (X=325.024; mean rank=3.75; sum of
ranks=15.00; n=4) during spontaneous speech (U=5;
7=0.354; p=0.724).

CORRELATIONS BETWEEN THE SMMSE RESULTS
OF THE PARTICIPANTS AND THEIR SPEECH RATE
AND ARTICULATION RATE VALUES DURING
SPONTANEOUS SPEECH AND READING

The results of the correlation analyses between the
SMMSE results of all participants and their speech
rate and articulation rate values during spontaneous
speech and reading are shown in Table 2.

No statistically significant relationship was
found between the SMMSE results of all participants
and their speech rate or articulation rate values during
spontaneous speech or reading (Pearson’s correlation
analysis; p>0.05) (Table 2).

I DISCUSSION

In this study, the principal aim was to present pre-
liminary normative findings about the speech rate and
articulation rate values of native Turkish speakers in
the youngest-old and middle-old age groups during
spontaneous speech and reading.

SPEECH RATE AND ARTICULATION RATE IN
SPONTANEOUS SPEECH

Considering the results of all participants (ages: 65-
84), the mean speech rate and articulation rate values
during spontaneous speech were 255.99 S/M and
359.48 S/M, respectively. As no similar study fo-
cused on this age group within Turkish-speaking in-
dividuals could be found, the results of this study may
be compared to those obtained by Cangi et al., who
investigated the topic in young adults.??> While their
study included university students as a particular ed-
ucational group, the authors reported the mean speech
rate of university students in the age group of 19-24
as 320.70 S/M, while they reported the mean articu-
lation rate of the same group as 404.91 S/M. A study
in other language also reported higher speech rate and
articulation rate values in young individuals.'8

Consequently, it may be stated that the speech
rate and articulation rate results of the participants in
this study who were in the age group of 65-84 were
lower than those reported in younger individuals, as
expected. These results may be explained by the fact
that speech rate and articulation rate are closely as-
sociated with several skills, including linguistic, cog-

TABLE 2: Relationships between the SMMSE results of all participants and their speech rate and
articulation rate values during spontaneous speech and reading.

state examination

Standardized Mini-Mental State Examination rvalue 1
p value
n 50
Speech rate in speaking rvalue
p value
n
Articulation rate in speaking rvalug
p value
n
Speech rate in reading rvalue
p value
n
Articulation rate in reading rvalug
p value

n

Standardized mini-mental

Speech rate in  Articulation rate in  Speech rate in  Articulation rate in

speaking speaking reading reading
0.131 -0.044 0.233 0.150
0.385 0.761 0.142 0.348
50 50 41 41
1 0.671* 0.364* 0.460*
<0.001 0.019 0.002
50 50 41 4
1 0.285 0.593*
0.071 <0.001
50 41 41
1 0.882*
<0.001
41 41

1

41

*p<0.05; **p<0.01; SMMSE: Standardized mini-mental state examination.



nitive, and motor skills, and there are regressions in
these skills in the old-age period.>?”?* According to
researchers, lower speech rate and articulation rates in
elderly individuals may be a behavioral strategy to
preserve articulator precision or a compensatory ac-
tion strategy to preserve the accuracy of speech in the
case of reduced articulatory control, which may ex-
plain the lower speech rate and articulation rate val-
ues at advanced ages.!'''3 152 In their study
conducted with participants at the ages of 64-91,
Sullivan reported the mean speech rate and articu-
lation rate values during spontaneous speech in all
participants, respectively, as 223 S/M and 296
S/M.3% As a result of their study, which included
participants over the age of 60, Andrade and Martins
reported mean speech rate values of 216.94 S/M in
the participants in the age group of 60-69, 201.64
S/M in those aged 70-79, 183 S/M in those aged 80-
89, and 177.34 S/M in those aged 90-99." 1t is
thought that the higher speech rate and articulation
rate values of the Turkish-speaking participants of
this study compared to individuals in the same age
groups speaking different languages may be associ-
ated with the fact that Turkish is a syllable-timed lan-
guage.!"13-15 Tt is known that Romance languages
(e.g., Spanish, Italian, French), which are syllable-
timed, are also spoken faster than Germanic lan-
guages (e.g., English, Dutch, German), which are
stress-timed. 3!

SPEECH RATE AND ARTICULATION RATE IN
READING

In this study, the mean speech rate and articulation
rate values during reading among all participants
were 235.45 S/M and 310.47 S/M, respectively.
These values were lower than those reported in
younger age groups in both Turkish and other lan-
guages.'>?!"2 For example, lyigiin et al. found the
mean reading rate of participants in the 20-35 age
group was 334.12 S/M while reporting a mean value
0f 282.71 S/M for individuals over the age of 56.2° It
is believed that the main reason for the lower read-
ing rate results in this study in comparison to other
studies was the age factor. In a way that supports this
view, the mean reading rate of the youngest-old par-
ticipants in this study (257.79 S/M) was significantly

higher than that of the middle-old participants
(244.93 S/M).

Another important issue to consider is the dis-
cussion of the results of this study alongside the re-
sults of studies conducted with similar age groups in
other languages. The higher speech rate and articula-
tion rate observed in the Turkish-speaking partici-
pants in this study (ages: 65-84) compared to the
English-speaking participants in the study by Sulli-
van (ages: 64-91; speech rate: 215 S/M and articula-
tion rate: 263 S/M) could be attributed to the unique
prosodic properties of Turkish, which supported this
view.* In a study conducted by Trauzettel-Klosinski
and Dietz, which investigated the reading rates of in-
dividuals in 17 different languages, including English
and Turkish, the mean reading rates were found to be
370 S/M (SD=80) across all languages. Specifically,
the reading rates were 313 S/M in English and 444
S/M in Turkish, which supported this view.??

In this study, the mean speech rate of all partici-
pants in spontaneous speech (255.99 S/M) was signif-
icantly higher than their mean speech rate in reading
(235.45 S/M), whereas their mean articulation rate in
spontaneous speech (359.48 S/M) was also signifi-
cantly higher than their mean articulation rate in read-
ing (310.47 S/M). Although several studies in the
relevant literature have found higher speech rate and
articulation rate values in reading in comparison to
spontaneous speech, other studies have not found a sig-
nificant difference in these values between sponta-
neous speech and reading, and others have determined
higher speech rate and/or articulation rate values in
spontaneous speech than in reading.®!>223%33 These dif-
ferences may have been caused primarily by the fact
that spontaneous speech and reading are different func-
tions in many respects. Additionally, the shortness of
the pauses in the speech rate measurements of the par-
ticipants being examined or the context of measure-
ment (e.g., speaking on the phone or the difficulty of
the text) may have an effect on the results.

EFFECTS OF SEX ON SPEECH RATE AND
ARTICULATION RATE IN SPONTANEOUS
SPEECH AND READING

In this study, analyses based on spontaneous speech,
the male participants had significantly higher mean



speech rate (262.572 S/M) and articulation rate
(375.322 S/M) values than the female participants
(242.021 S/M and 325.820 S/M, respectively). While
the results of many studies in the relevant literature
have supported the results of this study, there are also
studies that have not identified a significant differ-
ence between the speech rate and/or articulation rate
results of male and female participants.®!*!*2? White-
side, found that males had a higher articulation rate
than females. They attributed this difference to the
fact that females had longer average utterance dura-
tions and more frequent pauses than males.’” In this
study, analyses based on reading, the male partici-
pants also had significantly higher mean speech rate
(248.133 S/M) and articulation rate (327.057 S/M)
values than the female participants (196.163 S/M and
259.058 S/M, respectively). Although the results of a
study conducted by Lee and Doherty with Irish En-
glish speakers agreed with the results of this study,
many studies in the literature have reported that
speech rate and/or articulation rate values in reading
do not differ significantly between the sexes. 82223

I CONCLUSION

In conclusion, in this study, it was seen that the
speech rate and articulation rate results of participants
in the youngest-old and middle-old age groups in
spontaneous speech and reading were lower in com-
parison to those reported in several other studies con-
ducted with younger individuals in Turkish and other
languages. Furthermore, the speech rate and articu-
lation rate results of the participants in this study in
spontaneous speech and reading were higher than the
results reported in studies conducted in stress-timed
languages. Finally, the speech rate and articulation
rate results of the male participants in this study in

spontaneous speech and reading were higher than
those of the female participants. The results of this
study may be taken as a reference for the examina-
tion, treatment planning, and result interpretation of
individuals in the youngest-old and middle-old age
groups in many respects, including language, cogni-
tion, and motor capacities.

To enhance the quality of normative research in
future studies, researchers should consider using
larger and more carefully selected samples with di-
verse demographic characteristics. Additionally, they
can incorporate various factors like cognitive pro-
cesses, motor and sensory states, while controlling
for linguistic complexity, word frequency, sentence
length, and emotional state to explore their effects.
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