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ABSTRACT

e8It e (e o) 19512 Due to the improvement of living conditions in recent decades, there is an
important issue called quality of life (QoL). One of the important factors that affect the QoL is the ability

Received: 25 Dec 2020 ©  to communicate with others. Everyday communication is usually interfered by noise. Consonants play
Accepted: 26 Apr 2021 : animportant role in understanding the meaning of words. Since stop consonants are dependent on the
seailable Online: 01 Mar ¢ following vowels, they are more vulnerable to the masking effects of noise. The present study aims to

evaluate the effect of age, signal-to-noise ratio (SNR), and concurrent vowels on the recognition of stop
consonants in Persian.

The present cross-sectional study was conducted on 60 adults with normal hear-
ing in two age groups of 30-39 and 40-49 years. After the auditory and speech assessments, the recog-
nition of stop consonants in the form of consonant-vowel-consonant syllables and in the presence of
babble noise at three SNRs was compared between two age groups.

[EST® The difference in the recognition score of stop consonants was significant between two age
groups at the SNRs of 0, -5, and -10. There was also a significant difference between the two age groups

Keywords: regarding the recognition of stop consonants in the presence of some vowels at three SNRs.

Age, Stop consonant, i [@0ialny With increasing age, the recognition ability of stop consonants in the presence of babble
Speech perception, noises decreases. Increasing noise also reduces the recognition of stop consonants, especially those with
noise © some vowels.
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Extended Abstract

Introduction

nder normal listening conditions, speech per-

ception is often done in the presence of back-

ground noise. Babble noise is one of the com-

mon noises in real-life environments. Persian

speech phonemes are divided into two cate-
gories of consonants and vowels. Consonants provide crucial
cues for sentence perception. Consonants, especially stop
consonants, are characterized by short and transient sound
cues and are more vulnerable to noise masking effects. Aging
can affect negatively affect hearing and speech perception,
especially a noisy environment. Considering that the deficit
in auditory temporal processing occurs in middle age, there
is a possibility that it affects the speech perception ability of
middle-aged people. So far, no study has been conducted on
the effect of age on the recognition ability of stop consonants
in Persian. Persian language consonants have distinct pho-
nological characteristics compared to consonants in other
languages such as English. Therefore, the present study aims
to investigate the effect of age on the recognition of stop con-
sonants in Persian in the presence of babble noises. Examin-
ing and comparing the ability to recognize consonants in the
presence of babble noises between young and middle-aged
people provides valuable information about consonants that
are more vulnerable to the effects of aging and noise and pro-
vides knowledge that can be used to improve speech percep-
tion in noise and help in auditory-verbal rehabilitation and
speech therapy.

Methods

This cross-sectional study was conducted on 60 adults with
normal hearing aged 30-49 years. They were right-handed,
monolingual, native Persian-speaking adults and had no
history of ear disease or ear surgery, head trauma, hearing
problems, speech and language problems, nervous system
diseases, and central auditory processing disorders. Seventy
monosyllabic consonant-vowel-consonant (CVC) words that
were common and had stop consonants were recorded. First,
person received full explanations about how to perform the
test. Then, after obtaining written informed consent from
them, the stimuli were randomly presented to their right
ear at a most comfortable level in quiet and in noise at three
signal-to-noise ratios (SNRs) of 0, -5, and -10. Finally, the
recognition score of stop consonants was calculated for each
person. Mann-Whitney U test was used to compare the to-
tal recognition score of stop consonants between two age
groups of 30-39 and 40-49 years. This test was also used
to compare the recognition score of two age groups in the
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presence of different vowels. Friedman’s method was used
to compare the recognition score of stop consonants based
on the place of articulation and SNR.

Results

The findings of the present study showed that the age group
of 40-49 years had a greater decrease in the recognition
score of stop consonants compared to the age group of 30-39
years, which was significant according to the Mann-Whitney
test results. Moreover, a significant difference was found be-
tween two age groups in the mean recognition score for /b/,
Ipl, W, 141, /K, 1g/, Iq/, 1?/ consonants at the SNR of 0, for /p/,
M/, /k/, /g/ consonants at the SNR of -5, and for /k/ consonant
at the SNR of -10. By performing the Mann-Whitney tes, it
was reported that the recognition score of stop consonants
were significantly different between two age groups in the
presence of /u/, /o/, /a/, /al, /i/, /e/ vowels at the SNR of 0, in
the presence of /e/, /i/, /u/, /o/ vowels at the SNR of -5, and in
the presence of /i/, /e /, lu/ vowels at the SNR of -10. In two
age groups, at the SNRs of 0, -5, and -10, the mean recogni-
tion score of stop consonants in the palatal area was higher
than in the alveolar area, while in the alveolar area, it was
higher than in the bilabial area

Discussion

The present study showed a statistically significant differ-
ence in the recognition score of stop consonants between
the two age groups of 30-39 years and 40-49 years in three
SNRs of 0, -5, and -10, where younger people obtained
higher scores. This indicates that aging reduces the ability to
process in the presence of adverse listening conditions. By
reducing the SNR, the mean recognition score decreased in
the presence of noise, which can be attributed to the mask-
ing effects of noise on syllables. According to the results of
the present study, the mean recognition score of stop conso-
nants in the presence of different vowels was different; the
score was higher in the presence of front vowels than in the
presence of back vowels. Furthermore, the mean recognition
score of stop consonants was different based on the place of
articulation; the palatal, alveolar, and bilabial areas showed
the highest mean recognition scores, respectively. It can be
concluded that the recognition of stop consonants in Persian
in the presence of babble noise is affected by age, SNR, con-
sonant type, concurrent vowel, and place of articulation. The
reduction pattern of speech recognition in noise was similar
between young and middle-aged people, but middle-aged
people experienced more comprehensive problems.
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