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Abstract:

Objective: To study the cognitive functions of rehabilitated
hearing impaired (HI) patients using auditory perception skills
and P300 event related potential.

Methods: Aided speech discrimination score (WDS %) and
acoustic P300 were recorded in free field for 40 rehabilitated
(hearing aids, cochlear implants) HI adults and compared to 10
normal hearing controls.

Results: Rehabilitated HI patients had statistically significant
longer P300 latencies and less WDS % compared to the
controls. There was no statistically significant difference
between mean P300 latency without and with the device at any
degree of hearing loss. There was a statistically significant
inverse correlation between P300 latency and age of hearing
loss and WDS%, and a direct correlation between P300 latency
and duration of hearing loss and hearing threshold. There was a
statistically significant difference as regards regular use of the
device among subjects with different speech performance
categories. Subjects who use the device regularly showed higher
percentage of positive responses than subjects who don’t use it
regularly. Subjects with excellent speech performance showed
the statistically significant lowest mean P300 latencies.
Conclusion: Amplification increases the detectability of P300
and shortens its latency. P300 elicited by tonal contrasts is a
neurophysiologic indicator of the discrimination abilities.

Keywords: cochlear implants, cognitive functions, hearing impaired
individuals, hearing aids, P300 cognitive event related potential, speech
discrimination.
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Introduction and Rationale

Cognitive function is a term used to describe the individual
capacity to analyze and utilize the incoming information to coordinate
behavior. It constitutes such specific functions such as perception,
attention, memory, and complex skills such as reading. Cognitive
processing is a complex mental activity that cannot have a single
generator structure, but most probably involves a number of areas of

cortical and sub-cortical regions (Musiek and Lee, 1999).

Hearing impaired individuals’ brains process stimuli with greater
accuracy and in a more effective manner when these individuals use
their personal hearing aids or cochlear implant. The effect on cortical
event related potentials (ERPs) and behavioral measures of
discrimination are dependent on the degree of sensorineural hearing
loss (SNHL), the intensity of the stimuli, and the level of cortical
auditory processing that the response measure is assessing (Korczak
et al., 2005).

P300 is an endogenous component of late evoked response to
visual, somato-sensory or auditory task-relevant stimuli. This event-
related potential (ERP) closely reflects cognitive functions such as
stimulus discrimination and processing as well as attention capabilities
(Franco, 2001).



P300 could be used to monitor perception abilities, as they
offer insight into the complex processing strategies of the auditory
system (Musiek and Lee, 1999). P300 is an objective test and it
can be applied in all age ranges provided that the subjects

understand the required task.

P300 provide information about the biological processes
underlying speech processing. For this reason, ERPs are of great value
to hearing scientists and audiologists to assess the improvements in
the neural processing of speech with amplification (hearing aids,
cochlear implants) (Martin et al., 2008). In hearing impaired subjects
who are users of electronic devices, the test should be conducted in
free field (Beynon et al., 2002).

Rationale:

The study is issued to focus on the cognitive functions of

rehabilitated hearing impaired patients.



Aim of the Work

To study the cognitive functions of rehabilitated hearing
impaired patients using auditory perception skills and P300 event

related potential recorded in free field
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