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Introduction and Rationale

Difficulty in understanding speech, particularly in
challenging listening situations, is a commonly reported
problem for elderly, both with and without significant
hearing loss (Jerger et al. 1989; Humens 1996; Dubno et
al.1997).

In Egypt the percent of old people (defined as 60 years of
age or more) was 6.9% of the total population according to
Egyptian census in 2004. The expected percentage of older
people may reach 8.9% in 2016 and 10.0% in 2026(Gad
Allah, 2004).

Loss of hearing sensitivity as measured by auditory
thresholds (particularly for the high frequencies e.g. above
1000Hz) has been found to be significant contributor to
reduced speech-recognition abilities among individuals
older than 60 years (van Rooij et al. 1989).The average
hearing loss in older males is mild to moderately severe,
while in older women is mild to moderate (Gordon-Salant,
2005 ,Weinstein,2000).

elderly tend to experience minimal difficulty in
understanding speech in ideal listening situations as long as
the speech signal is audible enough to allow for reception of
high-frequency speech cues (Gordon Salent, 2005). However
they have more difficulty in understanding speech in noisy
environments, when people speak quickly, in reverberant
conditions, when there are multiple talkers, when the
message is complex, or when there is reduced contextual



information (Martin and Jerger, 2005; Wingfield et al.,
1985).

However, in addition to decreased sensitivity and other
peripheral changes, it is likely that degenerative changes
occur with advancing age in the central auditory pathway,
including both subcortical and cortical structures. (Martin
and Jerger 2005).

Many researchers have suggested that age-related
declines in speech understanding have central origins. In
particularly, the ability of neurons in the central auditory
system to accurately encode important temporal features of
speech may be limited by impaired neural synchrony and
slowed neural conduction time (Jerger et al.1989; Pedersen
et al. 1991; Jerger et al.1994; Pichora-Fuller et al.1995;
Gordon-Salant & Fitzgibbons 1997; Schneider et al. 1998;
Banai et al.2009).

Vander Werff and Burns,(2011) reported smaller click-
ABRs amplitude with larger latencies, despite of all latencies
falling within normal limits in elderly. However, other
studies have shown the effect of age alone on the ABR to be
minimal in to the sixth and seventh decades of life, specially
when the effects of presbycusis are controlled (Beagley and
Sheldrake, 1978 , Otto and Mc Candless, 1982,Schwartz
1991).

One of the most studied brain stem responses to complex
stimuli in recent years has been the ABR evoked using a 40-
msec synthesized consonant-vowel (CV) syllable/da/



(Cunningham et al.2001;King et al 2002; Johnson et al.2008;
Banai et al.2009; Hornickel et al.2009). Neural activity in
response to this and other synthesized and natural speech
stimuli has been primarily referred to in the literature as the
speech-evoked ABR (S-ABR). ( Vander Werff and
Burns,2011).

The Speech-ABR has been described as an accurate
neural representation of the timing events within a CV
stimulus (Johnson et al.2005; Akhoun et al.2008; Kraus and
Chandrasekaran, 2010).

There were significant delays in the tuning of offset of S-ABR
in geriatric listeners. There was also significant reduction in
the amplitude of the S-ABR at the onset (Vander Werff and
Burns, 2011).

Accordingly, in an effort to better study of speech
perception in elderly, this study is designed to evaluate
speech ABR In geriatric population in presence or absence of
hearing loss.



Aims of the work:

-To evaluate the neural encoding of speech features at the brain
stem level in the aging population.

-To study the effect of different degrees peripheral hearing loss if
any on the auditory brain stem response (ABR) of the aging
population.

Material and methods:
-Subjects:-
|- control group:-

It comprises 20 adult, age range (20-40) years with normal
peripheral hearing ( pure tone average not exceeding 20dB in the
frequencies 250-8000 Hz) and normal middle ear function as
evidenced by normal tympanometry and acoustic reflex thresholds.

[I-Study group

- 40 elderly, age range 60 years or older according to inclusion
criteria:-

1) Good general condition (mental and physical) revealed by the
comprehensive Geriatrics assessment done through specialized
geriatrician.

2) No ear discharge.
3) No major neurological deficit.

Equipment:-

1-Two channel audiometer, AC 40.
2-Sound treated room I.A.C model 1602.
3- Immittancemeter, MADSEN Zodiac 901.

4-Bio-logic Auditory evoked potential (AEP) system version 7.



Methods

-All subjects will be selected from audiology, and Geriatric
clinic Ain-Shams University hospitals.

-Full history for each one will be taken
-Otological examination
-Basic audiological evaluation including:-

a) Pure tone audiometry, air conduction ( pure tone average not
exceeding 25dB in the frequencies 250-8000 Hz) and bone
conduction (500- 4000Hz) .

b) Speech audiometry including:-

-Speech Reception Threshold (S.R.T.): using Arabic bisyllabic words
for adults (Soliman et al., 1985).

-Word discrimination scores (WDs%): using Arabic phonetically —
balanced words ( Soliman, 1976).

c) Auditory Brain Stem Response including both Click and Speech
evoked ABR for each participant.

-Results

-Discussion
-Conclusions
-Recommendations.
-English summary
-References

-Arabic summary
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