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Understanding your child’s hearing tests

o Introduction

Finding out your child has, or might have, a hearingloss can be an emotional time and
you may be feeling overwhelmed with information about hearing tests and what
happens next.

This resource will give you a greater understanding of the different tests your child
may be offered. It explains:

» thedifferenttypesandlevels of deafness

» thedifferenttests that can checkachild’s hearing

9 aboutthe earand how it works

» whataudiograms are (a chart showing your child’s hearing test results)

» the different medical tests orinvestigations that are used to help diagnose the
cause of permanent deafness.

@ If you’ve just found out your child has a hearing loss, you might also
like to read our booklet My Baby Has a Hearing Loss, available from
www.ndcs.org.uk/baby.

We are the National Deaf Children’s Society, the leading charity for deaf children.
We help families give the best possible supportto their deaf child every step of

the way,and we are here for you. For more information and support, contact our
Freephone Helpline on 0808 800 8880, email helpline@ndcs.org.uk or contact us
vialive chat at www.ndcs.org.uk/live-chat.

www.ndcs.org.uk National Deaf Children’s Society o



Understanding your child’s hearing tests

e The ear and how it works

Before we explain the different types of hearing tests, it may be useful for you to find
out more about the ear and how it works.

The ear has two main functions:
9 itreceives sound and changes itinto signals that the brain can understand
» ithelpsustobalance.

The two functions are closely related.

Pinna

Auditory
nerve

Cochlea

Eustachian

tube
Eardrum

Ear canal

The ear

The earis the first part of the hearing system. The outside part of the ear (known as
the pinna) collects sound waves, directing them down the ear canal. The waves then
cause the eardrumto vibrate. These vibrations are passed across the middle ear by
three tiny bones: the malleus, incus and stapes (sometimes known as the hammer,
anvil and stirrup, or known together as the ossicles). The bones increase the strength
of the vibrations before they pass through the oval window into the cochlea.

The cochlealooks like a snail’s shell. It’s filled with fluid and contains thousands of tiny
sound-sensitive hair cells. The vibrations entering the cochlea cause the fluid and hair
cells to move, much like the movement of seaweed on the seabed when waves pass
overit.

As the hair cells move, they create a small electrical charge or signal. The auditory
(hearing) nerve carries these signals to the brain where they are understood as sound.

Foran eartowork fully and allow us to pick up sound, all of these parts must work well.
Deafness happens when one or more parts of the system are not working effectively.

e National Deaf Children’s Society www.ndcs.org.uk



Understanding your child’s hearing tests

Balance

The brain uses information from the eyes (what we see), our body (what we feel) and
the inner ear to balance. The semi-circular canalsinthe inner ear are three tubes, filled
with liquid and movement-sensitive hair cells. As we move, the fluid moves.

This creates signals that are sent to the brain about balance.

Balance (vestibular) testing

@ For more information about balance visit www.ndcs.org.uk/glueear.

www.ndcs.org.uk National Deaf Children’s Society 0



Understanding your child’s hearing tests

e Different types of deafness

There are three types of deafness: conductive, sensorineural and mixed. It can be
helpful for you to know and understand your child’s type of deafness. You can ask your
child’s audiologist if you’re not sure.

Conductive deafness is when sound can’t pass efficiently through the outer and
middle ear to the cochleaand auditory nerve. There are several possible causes,
includingimpacted wax (when wax hardens deep in the ear canal), an ear infection
and underdevelopment of the outer ear, ear canal or middle ear.

The most common type of conductive deafness in childrenis caused by glue ear, with
8 out of 10 children having a bout of it before they’re 10 years old. It’s most common
inyoung children, affectingabout 1 in 5 pre-school children at any time. Glue ear (also
known as otitis media with effusion - OME) is a build-up of fluid in the middle ear. For
most children, the glue ear clears up by itself and doesn’t need any treatment.

Some children with long-term or severe glue ear may be fitted with hearing aids, or the
child may need surgery to insert grommets into their eardrums. Grommets are tiny
plastic tubes which allow air to circulate in the middle ear. This keeps the pressure on
either side of the eardrum equal which helps to stop fluid from building up. They stay
in place for 6-12 months and then fall out. As with any operation, there is some risk of
infection or bleeding, but as the hole the surgeon will make in the eardrum is very tiny,
thisrisk is reduced.

@ For more information visit www.ndcs.org.uk/glueear.

Sensorineural (or nerve) deafnessis when there’s a problem in the inner ear (most
often because the hair cells in the cochlea are not working properly) or auditory nerve.
Sensorineural deafness is permanent.

Mixed deafness is when there’s a combination of sensorineural and conductive
deafness, such as whena child has glue ear and a permanent sensorineural deafness.

e National Deaf Children’s Society www.ndcs.org.uk



Understanding your child’s hearing tests

0 Hearing tests

You may have heard that there are different types of hearing tests and be unsure which
ones will be used to test your child’s hearing,and what they will show. The tests used
will depend onyour child’s age and stage of development.

It’s possible to test the hearing of all children from birth. Newborn babies are offered
ahearingtest (known as newborn hearing screening) to identify hearing loss ata
young age. This testis normally done afew days or weeks after your baby is born,
either before discharge from hospital (if that’s where your child was born) or by a
health professional, healthcare assistant or health visitor. Ifit’s possible that there’s a
hearing loss, your child will be referred to an audiologist immediately and will be given
an appointment at a clinic within four weeks. The appointment will take around 1-2
hours and the audiologist will carry out objective and/or behavioural tests to build up
anaccurate picture of your child’s hearing.

Objective hearing assessments measure how well the ear,and hearing nerve
between the ear and brain are working. They don’t require the child to show that they
have heard the sound.

Behavioural hearing assessments involve the audiologist recording the child’s
response to sound. This might be a startle, look or head turnin a baby, or an older child
moving a toy or saying “yes” when they hear a sound.

You can ask your audiologist for a copy of your child’s test results. You may like to
take them with you when you visit the audiology department or ear, nose and
throat (ENT) doctor.

Speechdiscrimination testing —the McCormick Toy Test

www.ndcs.org.uk National Deaf Children’s Society e



Understanding your child’s hearing tests

Objective hearing tests

Automated otoacoustic emissions (AOAE)

This is the test thatis carried out during the newborn hearing screening, whichis
offered to all newborn babies.

The AOAE test works on the principle that a healthy cochlea (inner ear) will give a
faintresponse when stimulated with sound. The cochlea contains outer hair cells
which produce this response to sound. The AOAE test gives information about how
well the outer hair cells are working.

A small, soft-tipped ear piece, containing a speaker and a microphone, is placed in the
baby’s ear. A gentle clicking sound s played and if the cochlea is working properly the
microphone in the ear piece will pick up the response. This is recorded ona computer
thattells the screener if the baby needs to be referred for a further screening test. If the
testrecords strong responses from the baby’s ear then they will not need any more tests.

Althoughit’s atest of how the earis working, the AOAE test can’t give information
about levels of hearing. The screening test s very quick, painless and gives the result
straightaway.

A poorresponse toan AOAE test
doesn’t necessarily mean that
achildis deaf. It can be difficult
togetaresponseifthe babyis
unsettled at the time of the test,
if the roomis noisy, orif there’s
any fluid in the ear from the birth.

Ifthereisn’taclearresponse

from one or both ears your baby , —
will have a second screening test, ’J;
whichis called an automated 2 =
auditory brainstem response AN A /
(AABR).

If your baby has spent more y n &\ < -
than 48 hoursinaspecial care : F ) y ' &
l/l‘; L
\

baby unit (SCBU) or neonatal

¥ »
A 4
&

Yd

intensive care unit (NICU) then

o'\ 7
they willalso have an AABR test , {"

routinely.

Automated otoacoustic emissions
(AOAE) testing
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Understanding your child’s hearing tests

Automated auditory brainstem response (AABR)

The AABR measures whether sound is being sent from the cochlea and through
the auditory nerve to the brain. A computer judges whether there’saresponse to
quiet sounds.

The screener will place three small sensors on your baby’s head and neck and a set of
soft headphones ontheir ears. For an accurate result, the baby must be very stilland
quiet throughout the test soit’s usually carried out while they are sleeping. The AABR
testtakes 5-15 minutes, is painless and isn’t harmful to your baby.

Auditory brainstem response (ABR)

If deafness is suspectedin a child, or your baby’s newborn hearing screening didn’t
give aclearresult,they will be referred to audiology for more tests. The audiologist
will carry out a more detailed version of the AABR test, known as a diagnostic ABR.
This time the audiologist can test the hearing at different frequencies and at different
volumes and willinterpret the results to find the quietest level of sound being picked
up by the hearing nerves. A diagnostic ABR takes about 30-90 minutes.

If the diagnostic ABR test shows that your child has a hearing loss the audiologist
will offer them hearingaids. In babies and children who aren’t developed enough to
have behavioural hearing tests, the results of the diagnostic ABR test can be used to
accurately fit their hearing aids.

In older children, ABR may be used to confirm the results of their behavioural test. For
anaccurate result, the child must be very stilland quiet throughout the test so if they
no longer sleep during the day they might be offered a light sedative or an anaesthetic.

RN

A baby being prepared for automated auditory brainstem response (AABR) testing

For more information about the different types of hearing aids available,
read our resource Hearing Aids: Information for families.

www.ndcs.org.uk National Deaf Children’s Society @



Understanding your child’s hearing tests

Behavioural tests

Asyour child develops, their audiologist will assess their hearing using behavioural
tests. These tests use toys and play as part of the assessment and involve your child
listening for different sounds as part of agame. Most children will have had objective
tests atayounger age before having behavioural tests. However, some children may
not have been referred with a suspected hearing loss until they were older, or may not
have been screened at birth.

Visual response or reinforcement audiometry (VRA)

Visual response audiometry is suitable for children from six months to about two-and-
a-halfyears. During the test, your child can sit on your lap or a chair. Using a machine
called an audiometer, sounds of different frequencies and loudness are then played
through speakers. When the child hears the sound, they will turn their head to see a
visual ‘reward’, such as a toy lighting up or a puppet. The test can check the full range of
hearing but doesn’t give specific information about each ear. If your audiologist feels
it’simportant to get information about each ear individually, this test can be done with
small earphones.

EP

Visual response audiometry (VRA) testing

Q National Deaf Children’s Society www.ndcs.org.uk



Understanding your child’s hearing tests

Pure tone audiometry (PTA)

Fromabout the age of three, children are actively involved in testing by using a
technique called conditioning. Younger children are shown how to move a toy (for
example, putting a peginto a board) each time they hear a sound -you may hear this
referredto as ‘play audiometry’. Older children are asked to respond to sounds by
saying “yes” or pressing a button. The sounds come through headphones, earphones,
or sometimes through a speaker (when the testis known as soundfield audiometry).
By changingthe level of the sound, the tester can work out the quietest sounds your
child can hear.

PTA, visual response audiometry (VR A), otoacoustic emissions (OAE) and auditory
brainstem response (ABR) testing all use air conduction - sounds passing through the
ear canaland middle ear before reaching the cochlea. ABR,VRA and PTA canalso be
tested using bone conduction.

Pure tone audiometry (PTA) testing

www.ndcs.org.uk National Deaf Children’s Society @



Understanding your child’s hearing tests

Bone conduction testing

Sounds are heard both through the ear canal (air conduction) and through the skull
bone (bone conduction). Bone conduction testing is performed in a similar way to

air conduction testing. A small vibrating device is placed behind the child’s ear. This
allows sound vibrations to pass directly to the inner ear through the bones in the head,
bypassing the outer and middle ear. This technique is useful for identifying whether a
hearingloss is conductive or sensorineural.

Forachild who has conductive deafness, the results from bone conduction testing are
much better than air conduction results. Sound can get to the inner ear more easily
through the skull bone by bypassing any blockage or other problem with the outer or
middle ear.

Bone conduction and air conduction results are similarin a child with sensorineural
deafness because the inner ear detects sound at the same level whether through
the ear or through the bone.

Bone conduction testing

@ National Deaf Children’s Society www.ndcs.org.uk



Understanding your child’s hearing tests

Speech discrimination tests

Speech discrimination tests check how well the child can hear words at different
listening levels. Depending on the child’s age and stage of development, the tester will
ask the childto name a toy or picture, or to copy words spoken by themselves or from
arecording. From this the tester can assess the quietest level at which the child can
correctly identify the words used. This test can also be used to assess lip-reading and
signing skills.

An example of a speech discrimination test for younger children is the McCormick
Toy Test. This test can be used for children aged 18 months and over. It’s made up of
14 paired words in the form of toys, which a child will easily recognise (see below list).
Each pair contains some similar speech sounds. This means thatif the child is not able
to hear the full range of speech sounds they may choose the other toy in the matched
pair by mistake because they missed the beginning or end sound of the word. The test
cantherefore provide extrainformation to other hearing tests.

o tree-key e horse-fork
e shoe-spoon e duck-cup
e cow-house e man-lamb

e plane-plate

Before the test starts, the tester asks the child to identify each toy. All the toys will be
onthetable but any toy thatisn’t well known to the child is taken away (along with

the other toy in the pair) andisn’tincludedin the test. The test can be carried out with
and without lip-reading and the words are spoken at conversational level. The child is

» «

taught to point to each toy when asked “show me the ..”, “where s the...”.

The tester then removes any visual clues by covering their nose and mouth witha
small screen and repeats the test, lowering their voice until the child can correctly
identify four out of five toys. The level of the tester’s voice when the child got four out
of five correct answers is then measured and recorded.

Speech discrimination testing - the McCormick Toy Test

www.ndcs.org.uk National Deaf Children’s Society @



Understanding your child’s hearing tests

Tympanometry

Tympanometryisn’tatest of
hearing;it’s used to check how well
the moving parts of the middle ear
are working.

A smallear piece is placed gently in
the ear. A pump causes the pressure
of theairinthe ear canalto change.
The eardrum should move freely in
and out with the change in pressure.
The earpiece measures this by
checking the soundreflected by the
eardrum. If the eardrumisn’t moving
freely, there’s likely to be some fluid
or another problem with the middle
ear. This build-up of fluid is usually
glue ear (also known as otitis media
with effusion- OME). Glue ear

can cause temporary conductive
deafness. Because glue earis very
common inyoung childrenyour
child will usually have this test as
part of their hearing assessment.

The line for a child
with glue ear s flat.

Tympanometry testing

Theline forachild
without glue ear is curved.

/ N\

Tympanogram —a chart that shows how well the middle ear is functioning

@ For more information visit www.ndcs.org.uk/glueear.

@ National Deaf Children’s Society
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Understanding your child’s hearing tests

Hearing tests and children with additional complex needs

If your child has additional complex needs, the tests used will depend on their age as
well as their stage of development. It should be possible to test the hearing of any
child, whatever their stage of development, but it’s more likely that several different
tests willneed to be done to geta clear picture of your child’s hearing level. Objective
tests (such as otoacoustic emissions and auditory brainstem response) don’t need a
childtorespondtoasoundinorderto getaresult. However, the child needs to be very
stilland quiet throughout the test, which may mean they need a light sedative or an
anaesthetic.

It may be possible that your child will be tested using techniques that are often used
with younger children. If your local audiology service isn’t confident about testing
your child, they will refer you to another hospital or you can ask to be referredtoa
centre with more experience of testing children with additional complex needs.

' e

.-';; : ; ‘ e ..

Pure tone audiometry, using toys

@ If you would like further information on asking for a second opinion,
see www.ndcs.org.uk/audiologyservices or contact our Freephone Helpline.

www.ndcs.org.uk National Deaf Children’s Society Q



Understanding your child’s hearing tests

e Audiograms

Some of your child’s test results will be written on a chart like the one below, known
asanaudiogram. It shows you how loud a sound has to be,and at what frequency
(pitch), before your child can hear it. Your child’s test results may be plotted on one
chart (as below) or two separate charts (one for each ear). Crosses always show
results for the left ear,and circles for the right ear. Your child may be deaf in one ear
(unilateral deafness) or both ears (bilateral deafness). If your child is deaf in both ears,
the deafness may be similar in both ears (symmetrical deafness) or different in each
ear (asymmetrical deafness).

Your child’s deafness may also be described as high frequency or low frequency,
measured in hertz (Hz). We often think of frequency as the pitch of asound. A piano
keyboard runs from low-pitch sounds on the left to high-pitch sounds on the right and
the audiogramis the same.

There are different levels of deafness. These can be described as a decibel hearing
level (dBHL) (how loud a sound has to be for your child to hear it), or described using
terms such as ‘mild’, ‘moderate’, ‘severe’ or ‘profound’. The very quietest sounds are at
the top of the chart, getting louder as you look down the page. With typical hearing,
the quietest sounds people can hear are from 0-20dB.

Frequency in Hertz (Hz)

_ Low PITCH High _
125 250 500 1000 2000 4000 8000
soft 10
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Level of "I R [~ I AR A [K] """""""
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E 40 |----- ] e IR ] R ] ARERRLLL AL
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deafness = g
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Severe | TrUtTyTTTTIALT Y T T
deafness g 11} SRR P @ .............. ey feeeenees
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deafness Loud 110
95+dB sounds ) 1T ﬁ ............ L <
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Visual representation of the loudness and pitch of arange of everyday sounds.
This diagramis based on British Society of Audiology definitions of hearing loss.
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To explore the level your child can hear some everyday sounds,
download the Zappar app from the app store on your smartphone
ortabletandscanthe code onthe left.

Ontheaudiogram onthe previous page, there are pictures of common sounds that
give us anidea of loudness and frequency. There are also speech sounds from English
drawn on the chart,and you can see that all the sounds of speech cover arange of
frequencies. Try saying some of the speech sounds out loud while looking at the
chart. The sounds ‘m’,‘b’,and ‘d’ are on the left-hand side and part way down the
chart, meaning that they are lower frequency and slightly louder than, say, ‘f’, ‘s’,and
‘th’,which are higher in frequency and much quieter. The vowels also lie in the lower
frequency range. Consonants tend to carry the meaning of the words and help with
understanding the sound.

Try writing a short sentence using only the vowels of the words and then repeat the
same sentence using consonants only. It’s far easier to guess the words with the
consonants than the words with only the vowels. Children with a hearing loss in the
high frequencies mishear those vital consonants which carry the meaning of the
word, making it more difficult to understand, particularly in background noise. So it’s
important to be able to hear sounds ata quiet level,across the frequency range, to be
ableto hearallthe sounds of speech clearly.

Frequency in Hertz (Hz)
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Audiogram showing a speech curve or ‘speech banana’
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Understanding your child’s hearing tests

When the speech sounds are plotted on an audiogram, they tend to fall withinan area
of frequencies forming a shape similar to that of a banana, hence the name ‘speech
banana’ (also known as a speech curve). Most of the letters of the alphabet and

letter combinations: ‘ng’, ‘ch’, ‘sh’ and ‘th’ lie within the speech banana. By looking at
your child’s audiogram, you can see which of the speech sounds your child can hear.
Notbeingable to hearinthose frequencies can affecta child’s speech and language
development.

5]) Our resource Supporting Your Deaf Baby or Toddler’s Listening and Speech
Development has practical tips on how to help your child communicate
through listening and speaking.

Ask the audiologist to explain your child’s hearing test results to you and how they will
affectyour child’s ability to hear speech.

Some examples of different audiogram results

Typical range of hearing Frequency in Hertz (Hz)

This audiogram shows the 125 250 500 1000 2000 4000 8000
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Understanding your child’s hearing tests

Conductive deafness Frequency in Hertz (Hz)
inthe left ear
125 250 500 1000 2000 4000 8000
. . -10
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Understanding your child’s hearing tests

Mixed deafnessin the Frequency in Hertz (Hz)
right ear 125 250 500 1000 2000 4000 8000
) ) 10
The last audiogram gives an
example of mixed deafness L ARRRR ARRRARE RAAARAREY ARRRREREN RARARARA M
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Understanding your child’s hearing tests

Hearing tests with
hearing aids

If your child does have a hearing loss, they may be fitted with hearing aids. Visual
response audiometry, soundfield audiometry and speech testing can all be performed
while your child wears hearing aids, and the results will provide some information
about what your child can hear with them. When these results are written down, they
are called ‘aided responses’. ‘Real ear measurements’ will also be used to make sure
the hearing aid’s settings are as close as possible to your child’s hearing loss.

|

Real ear measurements (REM)

Your child’s hearing aids will be programmed for their individual hearing loss.

Two children withidentical hearing losses and identical hearing aids will have slightly
different prescriptions. This is because the size of each child’s ear canal will be
different, and this can alter the signal (or frequency response) coming from the hearing
aid. The audiologist will use a probe tube microphone to take measurements in your
child’s ear canal to make sure that the hearing aid is set correctly.

This type of testingis not suitable for children who use bone conduction hearing aids.

www.ndcs.org.uk National Deaf Children’s Society @
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Other ways to assess the benefit of hearing aids

Your audiologist or Teacher of the Deaf (ToD) will go through a questionnaire or
checklist with you and your child to find out how well they listen in different situations
with their hearing aid (for example, how well they canidentify different sounds at
home, work in groups at school, or use the phone). If your child is very young, your
observations using the Early Support Monitoring Protocol for deaf babies and children
may be used (you can download this from www.ndcs.org.uk/earlysupport). The
results of these can be used to fine-tune the settings of their hearing aids if necessary.

@ National Deaf Children’s Society www.ndcs.org.uk



Understanding your child’s hearing tests

Causes of permanent
deafness

There are many reasons why a child can be born deaf or become deaf earlyin life,
and you or your doctor may feel it’s important to know the cause of deafness. It’s not
always possible to identify the cause, but you may be offered more tests to try to find
out. It’s very unlikely you could have done anything differently to change your child’s
hearing. If you do find out what caused your child’s deafness this can be an emotional
time,and you may want to get support by contacting our Helpline.

Causes before birth (pre-natal causes)

Around halfthe deaf children borninthe UK every year are deaf because of
agenetic (inherited) reason. Deafness can be passed down in families, even though
there appears to be no family history of deafness. About 70% of these deaf children
won’t experience any other problems. For the other 30%, the gene involved may
cause other disabilities or health problems. Further tests will be done to find out if
thisis the case.

Deafness canalso be caused by complications during pregnancy. Infections such as
rubella, cytomegalovirus (CMV), toxoplasmosis and herpes can cause a child to be
born deaf.

Causes in early childhood (post-natal causes)

Being born prematurely, having severe jaundice or a lack of oxygen at the
time of birth canallincrease the risk of a child being born deaf or becoming
deaf early on.

Premature babies are often more prone to infections and some medications used to
treat them are known to be ototoxic (damaging to the ear). Infections during early
childhood, such as meningitis, measles and mumps, can be responsible for a child
becoming deaf.

Occasionally,a head injury or exposure to loud noise can damage the
hearing system.

For more information about the tests used to find out the cause of deafness, read
chapter 8, page 26.
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Medical tests used to help
diagnose the cause of
permanent deafness

The process to find out why a child is deaf is sometimes called an ‘aetiological
investigation’.

The tests listed in this section can find the reason for a child’s deafness in 40%to 50%
of cases. For the other 50% to 60% of cases it’s not possible to find out why a child is
deaf. Although this can be frustrating, it may be helpful for you to know what didn’t
causeit.

Doctors may sometimes suggest tests on other parts of your child’s body, like

the kidneys or heart, to help find out the cause or rule out conditions that can be
associated with deafness. Deafness can be part of a syndrome, meaning a collection
of symptoms or signs that commonly appear together. Although medical conditions
associated with deafness are quite rare, it’simportant to get this checked.

As with many services provided by the NHS, you may be asked to give your written
permission first for some tests.
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What happens when you see the doctor?

The doctor will take details of your child’s medical history. This will include questions
about the pregnancy andthe birth, including any medication that was taken during the
pregnancy and the mother’s health before, during, and after the birth.

The doctor will ask you about your child’s immunisations (routine baby jabs). In
toddlers and older children, the doctor will ask about your child’s development
(including speech and language and milestones such as when your child was sitting,
walking etc.). The doctor may also ask whether your child has:

% had meningitis, mumps, measles or otherillnesses
9 beenexposedtoloud noises

» takenany prescribed medication

» suffered any headinjuries

9 hadanyearinfections

» hadsight problems

9 hadbalance problems.

All of the above areimportant for the doctor to know when investigating the cause
of deafness.

The doctor will also ask about the hearing of other family members, on both sides
of the family.

Physical examination

The doctor willlook at your child’s head and face and may take some measurements.
The doctor will also look at your child’s neck, skin, nails,arms, legs, chest,abdomen
(tummy), eyes, mouth, palate (roof of the mouth) and ears. They are looking for any
minor differences or signs (for example, tiny holes in the skin known as ‘pits’), that may
help to diagnose the cause of your child’s deafness. The doctor will assess your child’s
developmentinrelation to the expected ages and developmental stages (see your
baby’s personal child health record - the red book - for further information on this).

The doctor may ask close family members to have a hearing test, known as pure tone
audiometry.
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Imaging

Imaging is a term covering different ways of looking at parts inside the body (such as
bones or major organs) and how they’re working.

The doctor uses an MRI (magnetic resonance imaging) scan ora CT (computerised
tomography) scan to look at the structures of the ear and hearing nerve. Both types of
scan are commonly used with children who have a hearing loss.

An MRI scan will show soft tissues including the brain and hearing nerve. It will show
if the hearing nerve has developed normally. MRI scans use magnets and radio waves
to produce detailed pictures of the inside of the body. There are no known side effects
associated with this type of scan —they are painless and safe. An MRl scan can be
carried out on a child from birth, but you should be given a choice of when the scan

is done. If it’simportant for your child to have the scan, the doctor will explain this
toyou.

A CT scan will show the bony parts of the ear including the ossicles (the three tiny
bones inthe middle ear) and the cochlea (the inner ear). A CT scan will show if

the bony parts have developed normally. The scaninvolves exposing your child to
radiationinthe form of X-rays. The level of radiation used is kept as low as possible

to prevent damage to body cells,and the amount of radiation your child is exposed to
depends onthe number of images taken. It’s generally accepted that there’s little risk
to health from one scan, but with repeated tests there’s arisk that the radiation may
damage body cells. The earlier in life your child is exposed to radiation, the greater the
risk. You and the doctor may prefer to wait until your child s a little older. Your child’s
doctor will discuss this with you and answer any questions you may have.
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Your child will need to be absolutely still for the time it takes todoa CT or MRl scan.
Very young babies may be able to have these scans while they are asleep. Each
hospital will have its own procedure, and your doctor will explain this to you. Children
aged over three months will normally be given something to help them sleep. This may
be alight sedative orashort general anaesthetic.

For children aged over two, you may be offered a stronger sedative or a general
anaesthetic. Although modern anaesthetics are very safe, there are small risks
associated with having an anaesthetic and your doctor should explain these to you.
Therisks of having an anaesthetic reduce as the child gets older. Usually, children over
the age of five can lie still for the scan without needing a sedative or anaesthetic.

A further type of scan that may sometimes be used is arenal ultrasound. Thisisa scan
that uses sound waves to create images of the kidneys. It’s similar to the scans used
during pregnancy. It’s only likely to be used to rule out arare syndrome or if there’s a
family history of kidney problems. There are no risks associated with this type of scan.

Your doctor may advise that one or more of the above scans are done at an early stage,
forexample, if:

» your child has had meningitis
» their hearinglossis progressing or changing over time

» thereare characteristic features that may suggest your child’s deafness
could be part of a syndrome.

Inthese examples, your doctor will need to look closely at the structure of the cochlea
(inner ear), balance organs and hearing nerve to be able to give you advice on possible
management or treatment options.

Electrocardiography (ECG)

AnECG isarecording of the rhythm and electrical activity of the heart. There’sa very
rare syndrome (Jervelland Lange Nielsen syndrome) linking severe and profound
hearingloss toaheart problem. If this heart problemis found, it can be treated.

Depending on your child’s and your family’s medical history, your doctor may advise
an ECG forasmall number of children with severe to profound deafness to help rule
out this condition. There are no risks associated with having this test.

@ Foralist of the most common syndromes associated with hearingloss,
visitwww.ndcs.org.uk/causesofdeafness.
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Blood and urine tests

Depending on your child’s and
your family’s medical history, the
doctor may ask for one or more
routine blood and urine tests.
These tests can help doctors to
identify the cause of the deafness.

An example of ablood or urine
testyour child may be offered is
aninfection screen. Aninfection
screenis usedto look for certain
infections that sometimes result
in deafness. Some of these tests
will give useful results only if
they’re carried outin the weeks or
months shortly after your child’s
birth. When the childis older,an
infection screen may give a negative result and rule out aninfection being the cause
of the deafness. However, a positive result later in life may not give useful information
as your doctor couldn’t prove that the infection was there at birth and so caused the
deafness.

There are several infections that can cause deafness in babies if the mother contracts
them when pregnant. The most common infection causing babies to be born with
deafnessis cytomegalovirus (CMV). CMV is very common in the general population
and doesn’t normally cause any iliness. Pregnant women are therefore unlikely to
know if they have caught the virus but it can affect the baby if the mother catches it for
the firsttime at this stage. CMV infectioninan unborn baby is called congenital CMV
(cCMV). ‘Congenital’ means from birth.

About one babyin every 150is born with CMV and some of these babies can be
affected by it. cCMV can cause deafness or, very occasionally, it can affect a child’s
development. It causes about 10% to 20% of deafness in childrenin the UK. Doctors
cantest for CMV inthe first few weeks after birth, or, for older children, look for signs
of the CMV infection in the heel-prick blood test cards which are stored after birth.
Deafness following infection can sometimes progress over time.

If ayoungbaby is found to have the CMV infection, it may be possible to give
treatment that may prevent the deafness from progressing. This must be givenin the
first four weeks after birth.

Less common infections that can cause deafness include rubella (German measles),
toxoplasmosis and syphilis. Your doctor will be able to give you more information
abouttheseinfections. Allthe blood tests are usually done using one blood sample.

For more information, read our factsheet Congenital Cytomegalovirus
and Deafness.
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Ophthalmology (eye test)

All children learn from what they see and hear around them. Children who are deaf
rely on their eyesight even more than other children do. Up to 40% of children with
sensorineural deafness also have an eye problem. This may just mean that the child
will need to wear glasses when they are older, but an eye test can also help to diagnose
asyndrome associated with deafness (Usher syndrome).

Asbabies can’ttellus what they can see, a developmental assessment can check that
the eyes are healthy. It’s recommended that all children with a hearing loss are referred
foraneyetestand have regular eye tests throughout their childhood. Sometimes deaf
children will have a special eye test. Your ophthalmologist (eye doctor) will discuss this
with you if necessary.

For more information about eye tests for deaf children,
visit www.ndcs.org.uk/visioncare.

www.ndcs.org.uk National Deaf Children’s Society @



Understanding your child’s hearing tests

Genetic counselling

Justas childreninherit features such as hair colour or eye colour from their parents,
sometimes deafnessisinherited.

If your child’s deafness could have a genetic cause, you should be given the chance
to discuss this with a trained genetics counsellor. Genetic counselling gives families
information about:

» the cause of arange of inherited conditions
» howaninherited condition might affect the child and family in the future
» how likely youare to have another child with the same condition.

Some families find it helpful to know whether the deafness and any other medical
condition were inherited. Other families prefer to wait until their children are grown
up and able to decide for themselves.
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Genetic testing

You may be offered a genetic test. This will involve your child,and possibly other
family members, having a blood test.

The blood sample will be used to look for the gene or genes known to be linked with
deafness, for example, a gene known as Connexin 26. Not all the genesrelated to
deafness have beenidentified and for most there is not yetaroutine test. Other
genetic causes of deafness are rarer,but new ways of testing many genes at once
are becomingavailable. You will be able to discuss the testing options at a clinic
appointment.

About 50% of cases of permanent deafness in children have a genetic cause. Inabout
30% of children with a genetic deafness, the deafnessis part of a syndrome. Again,
some of these syndromes can be confirmed with a genetic test, but many can’t.

Some children have arare genetic deafness that can get worse if they are given certain
medications. It’s possible to have a genetic test to identify whether they have this
gene. If they do, then this information will help inform you and your doctor if, in the
future, your child needs treatment. Your doctor may advise that this testis done atan
early stage depending on your child’s history.

Your doctor may refer you to a clinical geneticist or a genetic counsellor. Or they may
discuss genetic testing with you themselves. Individual health authorities decide
whether to offer routine genetic testing through the audiology or ear, nose and throat
(ENT) department. Some areas offer genetic testing through this route only if it would
be of direct benefit, for example, if the child has an inherited medical condition. This

is because the results may help to identify treatments that should be made available
tothe child. Your doctor will discuss the options available in your area with you. If you
wantto ask more about genetic testing, you can ask to be referred to your local clinical
genetics service and your doctor will discuss with you if this is appropriate.

@ For more information on the genetics of deafness visit
www.ndcs.org.uk/geneticcounselling.
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What next?

Some or all of the tests in this section will be offered to your child, not necessarily in
the order given here. Your doctor will give you more information which will help you
decide whether you want your child to have the tests,and the best time for these to be
carried out. Test results that may offerimmediate benefit to ababy are best done atan
early stage, for example when the infection screenis carried out.

Some tests (for example, some routine genetic testing) will not offer animmediate
ordirect benefitto a baby and may be delayed. Your doctor will tell you if particular
tests should be done (for example, if they think that your child’s deafness is part of
asyndrome). You and your doctor can use this information when planning how to
manage your child’s hearing loss and any associated condition.

Most of the tests are not urgent and it’simportant that you feel comfortable with your
child having them. If you have any worries, you can talk about them with your doctor.
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Audiology appointments
questions list

To help you understand the hearing tests that your child may have,and what the
results mean, you may want to ask some of the questions below at your child’s
audiology or ear, nose and throat (ENT) appointment.
Could I have a copy of my child’s most recent hearing testand the report?
What tests have been carried out? Will there be a need for further testing?

What type of hearingloss does my child have (sensorineural, conductive or
mixed)? Please explain what this means.

4. Willmy child need to be referred to another health professional?
For example,an eye doctor or a geneticist?

Do you think our family should have genetic counselling?

6. Doesmy child need othertests? E.g.scans (CT, MRI), heart (ECG), blood, urine
tests or eye tests. What will these tests tell you about my child’s hearing loss?

Willmy child’s hearing loss improve or progress (get worse)?
What caused my child’s hearing loss?
Do we and other members of our family need to have our hearing tested?
10. Whatoptions are there for my child (e.g. grommets, hearing aids or implants)?
11. Willahearingaid help my child to hear?
12. When will my child be fitted with hearing aids?
13. Isacochlearimplantan option for my child? Where can | get more information?
14. Willthe hearingloss affect my child’s development?
15. How canlbestensure my child can hear me?
16. How often will my child come back for a follow-up appointment?

17. Whatdo I needto tellmy child’s school or nursery to make sure
they’re supported?

18. How do|geta Teacher of the Deaf (ToD) for my child?
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Audiogram for your child’s
test results

Ask your audiologist to print off a copy of your child’s hearing test results for you or
plottheir results on this chart. This can help you explain what your child can and can’t
hear, with and without their hearing aids.
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Our information
and support

Joining the National Deaf Children’s Society gives you access to a wide range of
services that can supportyou at different stages of your journey and your child’s
development. We want to do all we can to give you the confidence to support your
child and make decisions.

The right information, at the right time

We offer free, balanced information about allaspects of childhood deafness, both
on our website www.ndcs.org.uk andin our publications. Our online content and
information booklets can help you make some of the difficult decisions you’ll be
faced with.

Helping you make informed choices

Every deaf childis different and families should be able to make decisions that are
right for them. That’s why we give independent support, setting out all the options, so
families can make informed choices about how they want to communicate, or which
type of hearing technology is best for them. We never promote a particular approach,
and we’re always clear about the impact it will have on a child’s life.

Support when you need it
Any questions? We’re here to help.
Freephone Helpline: 0808 800 8880
helpline@ndcs.org.uk

www.ndcs.org.uk/live-chat
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About us

We’re here for every deaf child who needs us -
no matter what their level or type of deafness
or how they communicate.

Visit our website www.ndcs.org.uk or contact
our Freephone Helpline to find out how we can
supportyour child at every stage of their life.
Join us for free and you’ll be able to:

» download or order our free information
» come to our events
» be a part of our online community

» borrow equipment through our technology
loan service

» read about other families’ experiencesin our
quarterly magazine and email updates

» access support.
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We are the National Deaf Children’s Society,
the leading charity for deaf children.

Freephone Helpline:

0808 800 8880 (voice and text)
helpline@ndcs.org.uk
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