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top of the audiogram. If the sound has to be 
made very loud to be detected, the threshold 
is marked near the bottom of the audiogram. 
In this way, the degree of hearing loss can be 
visualized on the audiogram. 

In this variation of the audiogram, the 
yellow-shaded area represents where the 
sounds of speech at a soft conversational 
level take place. If you look closely at 
this area—sometimes called the “speech 
banana”—you will notice that the sounds 
of speech occur in the loudness range 
from approximately 15-50 dB and the 
frequency range from approximately 
250 to 8000 Hz. Vowels tend to be lower 
pitched and louder than consonants. 

What are the degrees of 
hearing loss? 

Normal hearing for children is in the range 
below 15 dB, corresponding to the orange 
band on the audiogram (see Figure 6). 

In other words, for a person with normal 
hearing at the different pitches (frequencies), 
the tone can be detected at very soft levels. A 
person with normal hearing would be able 
to easily hear all of the louder sounds, such 
as all of the speech sounds represented in 
the “speech banana,” and the other noises in 
Figure 5, such as a bird chirp.

The range of thresholds in the aqua band 
represents a minimal hearing loss. Some of 
the speech sounds on the “speech banana,” 
such as the “f ” and “th,” are no longer 
detectable. So a child with a minimal loss 
wouldn’t be able to hear the difference 
between “fin” and “thin” based on an 
auditory signal alone, even in the best of 
listening environments. All the other speech 
sounds are being heard at a softer level. 

A mild hearing loss—shown with the 
lavender band—occurs when the hearing 
thresholds are between 25-40 dB. We may 
think that “mild” is, well, mild . . . but notice 
how many speech sounds displayed in the 
speech banana are not being heard. So “mild” 
has a significant impact on understanding, 
especially for a very young child who has 
not yet acquired language and can’t “fill in 
the blanks” like adults with a long history 
of access to speech and language. 

The green band shows the range of hearing 
thresholds for a moderate hearing loss. Notice 
how the speech sounds for soft conversational 
speech are nearly all inaudible, and that 
normal conversational levels (red dotted line) 
are perceived as a whisper. Moderate? Not 
when you consider the impact this degree 
of hearing loss would have on a child’s 
access to everyday speech during critical 
periods of language development.

The pink bar on this audiogram shows the 
threshold levels for a moderate-to-severe 
hearing loss, which is 55 dB to 70 dB. Most if 
not all of typical conversational speech would 
not be detected with this degree of hearing loss.

The blue area indicates a severe hearing 
loss with thresholds in the 70 to 90 
dB range. The tan band at the bottom 
of the audiogram shows thresholds 
in the profound hearing loss range. 

Hearing loss is not “all or 
nothing” but has various 

degrees—just as vision 
does. 

Figure 6
Audiogram and Hearing Loss
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With these degrees of hearing loss, 
typical conversation as well as many 
environmental sounds would be 
inaudible without amplification.

Many hearing losses are not “flat” with 
similar thresholds across the frequency 
range but instead have different thresholds 
at various frequencies. 

Figure 7 is an example of a common 
configuration of hearing loss with 
different degrees of hearing loss at various 
frequencies. This is an example of a mild-
to-severe sloping hearing loss. Some 
speech sounds are audible to this person, 
but many are not, so there’s a lack of clarity 
with many words and conversations. 
People with a long history of accessing 
speech and language can fill in some of the 

gaps, but very young children don’t have 
the advantage of that experience.

There are many unique configurations 
of hearing loss. Some have more hearing 
loss at the lower frequencies, while others 
have more loss in the highs. Others 
have about the same degree of hearing 
loss at all frequencies. Some may have 
normal hearing at some frequencies 
and a significant hearing loss at others. 
Every hearing loss makes some sounds in 
everyday conversations more difficult to 
access and therefore makes understanding 
more challenging. Here are two resources 
that simulate different degrees of hearing 
loss and are helpful for a person with 
normal hearing to experience the effects of 
hearing loss on understanding speech:

• Flintstones Cartoon by House Ear Institute
• Demonstrations by Success for Kids 

with Hearing Loss

What are the treatment and 
intervention options for 
children with hearing loss?

Once a child has been diagnosed with 
a hearing loss, it is necessary to begin 
treatment and intervention as quickly as 
possible. Intervention includes three key 
areas: 

People with a long 
history of accessing 

speech and language 
can fill in some of the 
gaps, but very young 

children don’t have 
the advantage of that 

experience.

Figure 7
Audiogram Example: Mild-to-Severe 
Sloping Hearing Loss
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https://www.youtube.com/watch?v=wn3PnBWRC5c
http://successforkidswithhearingloss.com/demonstrations/
http://successforkidswithhearingloss.com/demonstrations/
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Surgical Intervention
 
The first thing to consider is whether 
medical intervention, including surgery, 
may be helpful. In some cases, surgical 
intervention could assist or repair a 
problem, such as a closed ear canal 
(atresia) where all the other parts of the 
ear are normal. In these cases, the child 
would be evaluated for surgery, and, 
if appropriate, the surgery would be 
completed. The child’s hearing would be 
evaluated afterwards and compared to 
the prior results to quantify improvement 
and determine if further intervention is 
indicated. 
 
Amplification
 
The second intervention to consider is 
the fitting of amplification (hearing aids) 
to enable the child to make maximum 
use of residual hearing capacity. The 
vast majority of children with hearing 
loss have some level of residual hearing, 
and amplification with hearing aids 
is the appropriate intervention. The 
JCIH (2007) recommends all infants 
diagnosed with permanent hearing loss 
should be fit with amplification within 
1 month of confirmation of the hearing 
loss. 
 
It is important to understand that it is 
possible to proceed with amplification 
as soon as a diagnosis of hearing loss 
is made, but the parents may not be 
emotionally prepared for such a step. 
It is important that parents receive 
encouragement as they take this first step 
in the habilitation of their child’s hearing 
loss. 
 
Cochlear Implants
 
When hearing loss is profound with 
little or no residual hearing, and hearing 
aids have not provided any benefit, a 
cochlear implant may be considered. 
There are specific criteria that must be 
met for a child to receive an implant. The 
criteria for candidacy has changed over 
time. However, the current criteria is as 
follows:
 

•  Lack of benefit from amplification.

•  A minimum age of 12 months but 
sometimes younger with approval.

•  A minimum of bilateral severe-to-
profound hearing loss.

•  Must have no medical 
contraindications.

•  Must have available appropriate 
educational and intervention support 
services for post-cochlear implant 
aural re/habilitation.

•  Evaluation of family factors, such 
as motivation to followup. and 
provide the required post-implant 
education and intervention services 
,and that the family has realistic 
expectations.

 
Parents and primary health care 
providers should confer with a cochlear 
implant team to ask questions and 
determine a child’s candidacy. Current 
Federal Drug Administration (FDA) 
information and candidacy requirements 
can be found at:

• http://www.fda.gov/MedicalDevices/
ProductsandMedicalProcedures/
ImplantsandProsthetics/
CochlearImplants/default.htm

 
• http://www.audiology.org/

publications-resources/document-
library/cochlear-implants-children 

How does a cochlear implant work? 
A cochlear implant uses special 
electronic technologies to take the 
place of the nonworking parts in the 
inner ear and is designed to mimic 
natural hearing. Here is a brief 
overview of the parts of an implant 
and how it works. For more detailed 
information, see the Cochlear Implant 
and Cochlear Implant Candidacy 
chapters of this publication.
 
A cochlear implant has several parts (see 
Figure 8) that work as follows:
 

It is important to 
understand that it is 
possible to proceed 

with amplification as 
soon as a diagnosis of 

hearing loss is made, but 
the parents may not be 

emotionally prepared for 
such a step. 

http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/CochlearImplants/default.htm
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/CochlearImplants/default.htm
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/CochlearImplants/default.htm
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/CochlearImplants/default.htm
http://www.audiology.org/publications-resources/document-library/cochlear-implants-children
http://www.audiology.org/publications-resources/document-library/cochlear-implants-children
http://www.audiology.org/publications-resources/document-library/cochlear-implants-children
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Early Language and Communication 
Intervention
 
Early intervention is crucial for 
communication and overall development. 
Audiologists work closely with a team 
of professionals that often includes early 
interventionists, deaf mentors, parent infant 
programs, educators of the deaf and hard of 
hearing, speech language pathologists, and 
therapists with different communication 
specialties. Treatment and intervention 
should be focused on the following:
 
• Meeting overall developmental 

milestones.
• Communication modalities, such 

as oral, auditory verbal, American 
Sign Language, cued speech, total 
communication, and others.

• Emotional development for the child 
and support for the family.

• Social development.
• Cognitive development.
 
To assist early interventionists and contribute 
to the success of treatment and education 
plans, audiologists provide education on 
how to troubleshoot the child’s hearing aids 
or cochlear implant to ensure the child is 
hearing optimally. In addition, the audiologist 
provides very important information on 
what the child can or cannot hear with 
either hearing aids or cochlear implant. This 
detailed information includes describing what 
frequencies and speech sounds the child hears 
and how well he or she hears them.
 
Information regarding audibility of speech 
is important for many reasons. For instance, 
some speech sounds are louder (voiced), 
and others are quieter (no voicing). An 
example of this would be the sounds “B”and 
“P.” The sound “B” in isolation is made 
with the lips with sound vibration from 
the vocal cords. In contrast, the sound “P” 
is made the same way with the lips but has 
no voicing from the vocal cords. Try saying 
both in an alternating fashion a few times! 
If one were relying on visual cues, they 
would look the same. We differentiate the 
two sounds by hearing the voicing. In this 
example, the audiologist can help the family 
and early intervention team understand if 

Figure 8
Parts of a Cochlear 
Implant

Electrode Array

Hearing Nerve

Sound is picked up by a tiny microphone that is sensitive to the direction 
from which the sounds come. For example, it may pick up more sounds 
from in front of the user and fewer from behind him or her. This external 
sound processor captures the sound and converts it into digital signals.

The digital signals are sent through the skin to the internal implant. This 
is done with technology similar to the way a radio station broadcasts its 
signal but on a much smaller scale.

The internal implant has a long wire that threads through the length of 
the cochlea. Electrodes placed along the wire convert the digital signals 
into electrical energy and stimulate areas corresponding to different 
frequencies. 

This electrical energy stimulates the hearing nerve, thereby bypassing 
the damaged hair cells—or the cause of the hearing loss—and the brain 
learns to perceive the signals as sound.

Sound Processor

Digital Signals
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the child can hear the difference and at what 
distances from the speaker or sound source. 
 
Distance information is crucial. Sound 
travels and works in a predictable way. 
For example, every time you decrease the 
distance between a sound and its source 
by half, the sound increases in loudness 
by 6 dB. There is a saying in the world 
of habilitation of hearing loss that goes, 
“Come closer to me by 6 dB,” suggesting 
that we interact at optimal distances for 
hearing. The converse is also true in that 
every time you increase the distance by 
half, the sound decreases in loudness.
 
The audiologist can help determine the 
best distance from the sound source, 
which in most cases is where the 
communication partner, such as the child’s 
parents or the early interventionist, should 
be located. If one were to draw a circle 
around the child where the majority of 
speech sounds are audible, this would be 
referred to as the child’s “listening bubble.” 
All important communication should 
occur within the child’s listening bubble.
 
One can assess and determine a child’s 
listening bubble (optimal hearing range) 
by using what is referred to as the “Ling 6 
Sound Test” (named after Dr. Daniel Ling, 
a pioneer in the area of aural habilitation). 
To do the test, you teach the child to imitate 
or provide a response to sound, specifically 
the speech sounds of “mm,” “ah,” “ooh,” “ee,” 
“shhh,” and “sssss,” which phonetically are 
written as /m, a, u, I, sh, s/. The sounds go 
from the lowest frequency speech sounds to 
the highest. The speech sounds move to the 
front of the mouth, and the last two (“shhh” 
and “sssss”) are unvoiced. 
 
Once the child provides an observable 
response to the sounds, use the sound test 
to find the distances the child hears the 
sounds. Start at 20 inches from the child’s 
hearing aids, then move to 3 feet, 6 feet, 
and finally to 9 feet. Record the distances 
at which all sounds are heard. This will 
allow you to determine the optimal 
distance at which most communication 
happens. Ensure you are interacting at the 
optimal distance for the child. 
 

What other intervention 
strategies can audiologists 
help facilitate?
 
Other intervention strategies to consider 
include maximizing the learning 
environments of hearing-impaired 
children. Especially important are the 
auditory and visual environments—an 
audiologist can help with structuring these 
environments. Some examples include:
 

Conclusion
 
Audiology is the study of hearing. 
Audiologists screen, diagnose, and manage 
those with hearing loss or other disorders 
of hearing. 

Contact your local audiologists for help 
whenever you have a question or a need 
for expertise in hearing. You can engage 
your community audiologists by making 
outreach efforts either individually or 
as a group. Invite participation in your 
public health screening efforts in newborn 
hearing screening and early childhood 
hearing screenings. Work collaboratively, 
and always, always keep asking questions!

Invite participation 
in your public health 

screening efforts in 
newborn hearing 

screening and early 
childhood hearing 

screenings. Work 
collaboratively, and 
always, always keep 

asking questions!

  

•  Ensure the amplification system is working.
•  Ask the audiologist to train early interventionists, 

educational staff, and others about the devices 
(hearing aids and or cochlear implants).

•  Thoughtful placement to learning centers.
•  Be aware of and reduce background noise.
•  Make sure the child’s attention is focused on the 

speaker and talk naturally and clearly.

•  Position children with hearing loss, so they can 
easily focus on activities.

•  Be sure lighting is appropriate.
•  Direct to auditory language information.
•  Ensure that child positioning in relationship to 

the teacher promotes positive social relationships 
while enhancing learning.

Maximize the Auditory Environment

Highlight the Visual Environment
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