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Hearing is a complex process that is often taken for granted. As sounds strike the eardrum,
the sounds (acoustic signals) begin to undergo a series of transformations through which
the acoustic signals are changed into neural signals. These neural signals are then passed
from the ear through complicated neural networks to various parts of the brain for
additional analysis, and ultimately, recognition or comprehension. For most of us, when
someone talks about hearing abilities, we think primarily of the processing that occurs in
the ear; that is, the ability to detect the presence of sound. Likewise, when someone is
described as having a hearing loss, we assume that this individual has lost all or part of the
ability to detect the presence of sound. However, the ability to detect the presence of
sounds is only one part of the processing that occurs within the auditory system.

There are many individuals who have no trouble detecting the presence of sound, but who
have other types of auditory difficulties (e.g., difficulties understanding conversations in
noisy environments, problems following complex directions, difficulty learning new
vocabulary words or foreign languages) that can affect their ability to develop normal
language skills, succeed academically, or communicate effectively. Often these individuals
are not recognized as having hearing difficulties because they do not have trouble
detecting the presence of sounds or recognizing speech in ideal listening situations. Since
they appear to "hear normally," the difficulties these individuals experience are often
presumed to be the result of an attention deficit, a behavior problem, a lack of motivation,
or some other cause. If this occurs, the individual may receive medical and/or remedial -
services that do not address the underlying "auditory" problem.

Central auditory processes are the auditory system mechanisms and processes
responsible for the following behavioral phenomena.
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1. Sound localization and lateralization
2. Auditory discrimination

3. Temporal aspects of audition including: temporal resolution,
temporal masking, temporal integration and temporal ordering.

4. Auditory performance with competing acoustic signals
9. Auditory performance with degraded signals

These mechanisms and processes apply to nonverbal as well as verbal signals and may
affect many areas of function, including speech and language (ASHA, 1996, p. 41).

WHAT IS MEANT BY THE TERM "CENTRAL AUDITORY
PROCESSING?"

Katz, Stecker & Henderson (1992) described central auditory processing as "what we do
with what we hear." In other words, it is the ability of the brain (i.e., the central nervous
system) to process incoming auditory signals. The brain identifies sounds by analyzing
their distinguishing physical characteristics frequency, intensity, and temporal features.
These are features that we perceive as pitch, loudness, and duration. Once the brain has
completed its analysis of the physical characteristics of the incoming sound or message, it
then constructs an "image" of the signal from these component parts for comparison with
stored "images." If a match occurs, we can then understand what is being said or we can
récognize sounds that have important meanings in our lives (sirens, doorbells, crying, etc.).

This explanation is an oversimplification of the complicated and multifaceted processes
that occur within the brain. The complexity of this processing, however, can be appreciated
if one considers the definition of central auditory processing offered by the American
Speech-Language-Hearing Association (ASHA). :

This definition acknowledges that many neurocognitive functions are involved in the
processing of auditory information. Some are specific to the processing of acoustic signals,
while others are more global in nature and not necessarily unique to processing of auditory
information (e.g., attention, memory, language representation). However, these latter
functions are considered components of auditory processing when they are involved in the
processing of auditory information.

WHAT IS CENTRAL AUDITORY PROCESSING DISORDER
(CAPD)?

CAPD can be defined as a deficiency in any one or more of the behavioral phenomena
listed above. There is no one cause of CAPD. In many children, it is related to maturational
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delays in the development of the important auditory centers within the brain. Often, these
children's processing abilities develop as they mature. In other children, the deficits are
related to benign differences in the way the brain develops. These usually represent more
static types of problems (i.e., they are more likely to persist throughout the individual's life).
In other children, the CAPD can be attributed to frank neurological problems or disease
processes. These can be caused by trauma, tumors, degenerative disorders, viral

infections, surgical compromise, lead poisoning, lack of oxygen, auditory deprivation, and
so forth. :

The prevalence of CAPD in children is estimated to be between 2 and 3% (Chermak &
Musiek, 1997), with it being twice as prevalent in males. It often co-exists with other
disabilities. These include speech and language disorders or delays, learning disabilities or
dyslexia, attention deficit disorders with or without hyperactivity, and social and/or
emotional problems.

WHAT ARE SOME OF THE BEHAVIORAL
MANIFESTATIONS OF CAPD?

Below is a listing of some of the common behavioral characteristics often noted in children
with CAPD. It should be noted that many of these behavioral characteristics are not unique
to CAPD. Some may also be noted in individuais with other types of deficits or disorders,
such as attention deficits, hearing loss, behavioral problems, and learning difficulties or
dyslexia. Therefore, one should hot necessarily assume that the presence of any one or
more of these behaviors indicates that the child has a CAPD. However, if any of these
pehaviors are noted, the child should be considered at risk for CAPD and referred for
appropriate testing. Definitive diagnosis of a central auditory disorder cannot be made until

specialized auditory testing is completed and other cticlogics have been ruled out.
Difficulty hearing in noisy situations

Difficulty following long conversations

Difficulty hearing conversations on the telephone

Difficulty learning a foreign language or challenging vocabulary words
Difficulty remembering spoken information (i.e., auditory memory deficits)

Difficulty taking notes

Difficulty maintaining focus on an activity if other sounds are present child is easily
distracted by other sounds in the environment
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Difficulty with organizational skills
a. Difficulty following multi-step directions
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10. Difficulty in directing, sustaining, or dividing attention
11. Difficulty with reading and/or spelling
12. Difficulty processing nonverbal information (e.g., lack of music appreciation)

There are a number of behavioral checklists that have been developed in an effort to
systematically probe for behaviors that may suggest a CAPD (Fisher, 1976: Kelly, 1995;
Smoski, Brunt, & Tannabhill, 1992; Willeford & Burleigh, 1985). Some of these checklists
were developed for teachers, while others were designed for parents. These checklists can
be helpful in determining whether a child should be referred to an audiologist for a central
auditory processing assessment.

HOW IS CAPD ASSESSED?

CAPD is assessed through the use of special tests designed to assess the various auditory
functions of the brain. However, before this type of testing begins, it is important that each
person being tested receive a routine hearing test for reasons that will become obvious
later. :

There are numerous auditory tests that the audiologist can use to assess central auditory
function. These fall into two major categories: behavioral tests and electrophysiologic tests.
The behavioral tests are often broken down into four subcategories, including monaural
low-redundancy speech tests, dichotic speech tests, temporal patterning tests, and
binaural interaction tests. It should be noted that children being assessed for CAPD will not
necessarily be given a test from each of these categories. Rather the audiologist will select
a battery of tests for each child. The selection of tests will depend upon a number of
factors, including the age of the child, the specific auditory difficulties the child displays, the
child’s native language and cognitive status, and so forth. For the most part, children under
the age of 7 years are not candidates for this type of diagnostic testing. In addition, central
auditory processing assessments may not be appropriate for children with significant
developmental delays (i.e., cognitive deficits).

Space limitations preclude an exhaustive discussion of each of the central tests that are
available for clinical use. However, a brief overview of the major test categories is
provided, along with an abbreviated description of a few tests that are considered
representative of the many tests available for use in central auditory assessments.

Electrophysiologic tests

Electrophysiologic tests are measures of the brain's response to sounds. For these tests,
electrodes are placed on the earlobes and head of the child for the purpose of measuring
clectrical potentials that arise from the central nervous system in response to an auditory
stimulus. An auditory stimulus, often a clicking sound, is delivered to the child's ear and the
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