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ABSTRACT

This study aimed to know the correlation between delayed speech
and hearing loss by using auditory brainstem response test. Fifty
people between the ages of 17 and 52 years were participated in
this study. Patients, families of patients, and those travelling to the
clinic for pre-employment testing in Baghdad all played roles in the
selection process. Each participant provided written informed
consent before participation. Participants were split into two
categories for this study: The first group, the control, had 15 people
with no known systemic disorders and normal peripheral hearing

Keywords on both sides (hearing threshold level 25 dB at any frequency
R?Baémg LE between 250 and 8000 Hz). People with preexisting health

conditions (such as endocrine, cardiovascular, renal, or
neurological complaints) or a history of otological illness were not
included in the study. Group 2: Thirty-five people with mild-to-
moderate sensorineural hearing loss (hearing threshold does not
exceed 60 dB even at single frequency in the 250-8000 Hz range)
were tested. They did not suffer from any endocrine,
cardiovascular, renal, or neurological disorders. Conditions such as
unilateral or asymmetrical hearing loss, conductive or mixed
hearing loss, middle ear diseases, and the suspicion of retrocochlear
lesions will rule out a patient from participation. There was a total
of 15 participants in the control group, split evenly between 2 men
and 13 women. They were between the ages of 17 and 52. Pure
tone thresholds averaged 10.22 +1.04 dB (right ear) and 10.13%1.09
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dB (left ear), respectively. All participants in the control group had
word discrimination scores of 1000.00% in both ears, and their
auditory reflex thresholds were within the normal range. The G2
trial group had 35 participants, 17 men and 18 females of similar
ages to the control group. All individuals exhibited bilateral mild to
severe SNHL (23 mild cases and 12 moderate cases). Hearing loss
might last anywhere from one year to fifteen years. The average
and standard deviation of pure tone thresholds were 39.71 and
13.54 decibels in the right and left ears, respectively. The right ear
scored 95.84+6.01% on the word discrimination test, whereas the
left ear scored 96.41+5.33%. Hearing thresholds and acoustic reflex
thresholds both were within normal ranges.

Introduction

Somewhere between five and eight percent of preschool-aged youngsters have language and
speech difficulties (1). Language is a larger method of conveying and receiving information,
whereas speech relates specifically to vocal expression, including the way words are constructed
(2). Exposure to more than one language, learning disabilities, hearing loss, psychosocial
deprivation, elective mutism, receptive aphasia, cerebral palsy, and autism and similar disorders
can all contribute to difficulties with language and speech (3). The sooner these issues are
noticed and addressed, the better for the youngster (1).

Delay in the onset of normal speech development, often known as speech delay, is a clinical
diagnosis (2). Children often have a speech delay for no apparent reason. These youngsters have
normal results on standard hearing tests and no abnormalities on a neurologist's evaluation,
suggesting they do not suffer from autism or a related illness (2). The challenge in diagnosing
and treating speech delay of unknown cause is that, after normal findings in routine hearing tests
among this group of patients and the absence of any neurological causes of speech delay, this
diagnosis is the last differential diagnosis (3)

As a neurological test, the auditory brainstem response (ABR) measures how well the
auditory brainstem processes a click as an auditory input (4) The most widespread use of
auditory evoked responses is the technique initially described by Jewett and Williston in 1971
(5). Results from this test may be used to learn more about the auditory system in the brain (6).
The subject need not make any verbal or nonverbal responses throughout this evaluation. The
examiner looks at a succession of vertex-positive waves, from | to V, to determine the outcome
of the test (7). The start of an auditory input is followed by these waves, shown by Roman
numbers, within the first 10 milliseconds (7). The ABR is an example of an exogenous reaction
since it is triggered by stimuli from the outside world (8).

The examiner looks at the wave amplitude to determine the number of neurons firing, the
wave latency to determine the speed of transmission, the interpeak latency to determine the time
between peaks, and the interaural latency to determine the difference in wave latency between
the two ears (9).

The auditory brainstem response (ABR) is used in a variety of clinical settings, such as
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during surgery (10), to check for retrocochlear disease (11), and to screen all newborns for
hearing loss (12). Other uses include monitoring patients in intensive care units (ICUs),
estimating hearing sensitivity at different frequencies, and diagnosing demyelinating diseases
like multiple sclerosis. Although the wave V delay has been the primary focus of these
applications, there have been a few studies (16-18) that have included the wave amplitude as a
diagnostic feature.

This study aimed to know the correlation between delayed speech and hearing loss by using
auditory brainstem response test.

Materials and Methods:

Fifty people between the ages of 17 and 52 years were participated in this study. Patients,
families of patients, and those travelling to the clinic for pre-employment testing in Baghdad all
played roles in the selection process. Each participant provided written informed consent before
participation.

Participants were split into two categories for this study:

The first group, the control, had 15 people with no known systemic disorders and normal
peripheral hearing on both sides (hearing threshold level 25 dB at any frequency between 250
and 8000 Hz). People with preexisting health conditions (such as endocrine, cardiovascular,
renal, or neurological complaints) or a history of otological illness were not included in the
study.

Group 2: Thirty-five people with mild-to-moderate sensorineural hearing loss (hearing
threshold does not exceed 60 dB even at single frequency in the 250-8000 Hz range) were tested.
They did not suffer from any endocrine, cardiovascular, renal, or neurological disorders.
Conditions such as unilateral or asymmetrical hearing loss, conductive or mixed hearing loss,
middle ear diseases, and the suspicion of retrocochlear lesions will rule out a patient from
participation.

All of the cases in this study underwent a comprehensive audiological history, otological
examination, as well as basic audiological evaluation that included pure tone audiometry, speech
audiometry (including both the Speech Recognition Threshold (SRT) test with Arabic spondee
words (18) and the Word discrimination % (WD) test with Arabic phonetically balanced words
(19), and immittancemetry (including Tympanometry, ipsilateral and contralateral acoustic
reflex) (20).

SPSS, a statistical computer tool, version 23, was used to organise, tabulate, and statistically
analyse the acquired data.

Results:

There was a total of 15 participants in the control group, split evenly between 2 men and 13
women. They were between the ages of 17 and 52. Pure tone thresholds averaged 10.22 +1.04
dB (right ear) and 10.13%1.09 dB (left ear), respectively. All participants in the control group had
word discrimination scores of 1000.00% in both ears, and their auditory reflex thresholds were
within the normal range.

The Gl trial group had 35 participants, 17 men and 18 females of similar ages to the control
group. All individuals exhibited bilateral mild to severe SNHL (23 mild cases and 12 moderate
cases). Hearing loss might last anywhere from one year to fifteen years. The average and
standard deviation of pure tone thresholds were 39.71 and 13.54 decibels in the right and left
ears, respectively. The right ear scored 95.8+6.01% on the word discrimination test, whereas the
left ear scored 96.41+5.33%. Hearing thresholds and acoustic reflex thresholds both were within

© 2023 by the authors; This article is an open access article distributed under the terms and conditions of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



normal ranges (Table 1).

Scholastic: Journal of Natural and
Medical Education I1SSN: 2835-303X

Table 1  Latencies of S-ABR in response to /da/ stimulus in right and left ears of
control (G1) and study groups (G2).
(S-ABR) P
Gl G2
V wave R 10.22 + 1.04 11.55+5.22 0.033"
L 10.13 £1.09 11.36 £7.47 0.021"
A wave R 13.19+1.72 14.23 £2.54 0.076
L 12.92 + 1.61 1431 £2.6 0.013"
C wave R 20.13 +1.84 21.53+1.46 0.084
L 20.52 +£1.29 21.45 £1.67 0.046"
D wave R 28.17+1.75 28.46 £1.36 0.96
L 28.71 £1.49 28.95 +2.05 0.92
E wave R 37.27 £1.27 37.49 + 1.46 0.653
L 3742 +1.71 37.26 +£2.63 0.955
F wave R 4521 +1.83 45.48 +£1.38 0.729
L 46.63 = 1.46 46.61 +2.84 0.885
G wave R 54.1 +£2.37 54.85+2.10 0.285
L 54.55 £2.68 55.81 £2.58 0.438
Discussions:

Complex signals (such as speech) are likely processed differently by those with hearing loss
compared to those with normal hearing (21,22,23). Cochlear, eighth nerve, brainstem, and/or
auditory cortical abnormalities in the representation of complex speech signals likely contribute
to processing problems (24, 25). The degree and duration of hearing loss both contribute to the
alterations in the auditory nerve system

(26).

Accurate encoding is dependent on a synchronised brain response due to the complicated
spectro-temporal structure of speech signals. The elicited reactions rely on this synchronised
activity, making them a good model for investigating how the brain processes speech (16).
Speech auditory brainstem response (S-ABR) seems to be a very promising audiological method
for studying temporal encoding of speech in the brainstem (27). The goal of this research was to
use speech evoked potentials to detect speech processing abnormalities in persons with mild to
moderate SNHL.

Our findings were consistent with those of VVander Werff and Burns9, who similarly did not
discover a REA. In contrast, (28) found a REA manifesting as either decreased FFR latency in
the right ear compared to the left or increased FFR amplitude in the right ear compared to the
left. The REA was also observed by Hornickel et al. (29) to appear as a greater amplitude of the
frequency encoding in the ranges corresponding to the 1st formant but not the fundamental
frequency in the right ear. Both experiments provided evidence that the auditory brainstem
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shared the left lateralization of processing that was shown to be critical for speech
discrimination.

The amplitude findings of S-ABR were consistent with those published by (9;30). There was
no statistically significant difference between the control and SNHL groups. We also found no
statistically significant difference in amplitudes between the two groups, which is consistent with
the findings of (34). In addition, neither slope nor area differed significantly between the two
groups.

Finally, hearing loss impacts the latencies but not the amplitudes of SABR. This result
suggested that the response synchronisation was impacted before the discharge rate. More so
than the FFR, the onset response of S-ABR was impacted. Phase locking to the fundamental
frequency and its harmonics was unaffected, suggesting that the issue among the participants
with hearing loss was the lack of synchronisation to the start. We found that people with mild to
severe SNHL have a deficit in brainstem-level speech processing.
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