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A sensorineural hearing loss due to presbycusis typically develops very gradually. As a result, people
often tend to be unaware that they have developed a hearing loss, without conscious denial of the
hearing loss necessarily being an issue. Many clients present for a hearing assessment at the urging of
their partner/families who may be more likely to notice misheard conversations as well as being at the
receiving end of impaired communication. High frequency hearing is initially affected, with typical early
symptoms being a reduced ability to follow speech in competing noise.

Digital signal processing hearing aids are no longer a new innovation and are the primary choice of
technology used today. With a digital hearing aid, the hearing aid circuit is based on a computer chip
providing clear, undistorted sound amplification, which can be readily manipulated to suit individual
requirements. The technology continues to rapidly develop, particularly in improving speech perception
in noise. Contemporary hearing aids automatically adjust and set the required volume for each sound
heard, providing sufficient volume for soft speech sounds, while at the same time restricting the growth
in loudness of louder environmental sounds. This eliminates the need for a volume control, unless
required for a fluctuating hearing loss or preferred by the client.

Sophisticated algorithms available in digital hearing aids assist frequency and temporal resolution,
improving speech intelligibility. This is of particular benefit when listening to speech in competing noise.

Frequency selectivity is our ability to hear or separate the different frequency components in a complex
sound. It is important in the perception of loudness, timbre and pitch, and is commonly impaired in
sensorineural hearing loss. This leads to considerable difficulty in understanding speech, particularly in
noisy situations.

Hearing aids with multi-channel amplifiers have the capacity to selectively amplify specific regions of
the speech signal, so that the low and high frequencies may receive a completely different amplification
strategy.

Temporal resolution is our ability to follow changes in the time pattern of sounds, and a decline in
temporal resolution ability is common in sensorineural hearing loss. Without it we cannot detect or
analyse the rapid changes that are crucial in distinguishing different speech sounds. Poor temporal
resolution ability can cause speech to sound blurred or indistinct, as if people are mumbling all the time.
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Directional microphones amplify sound in front of the wearer only, improving the signal to noise ratio.
This offers improved intelligibility even in reverberant environments. The more sophisticated hearing
aids provide adaptive directional microphones, automatically limiting amplification from the direction of
greatest noise.

Most hearing aids offer multiple, different programs for various listening environments (eg: conversation
in quiet, conversation in noise, telephone, telecoil, music, FM listening), which in most cases can be
separately adjusted and fine-tuned. Some models automatically select the appropriate listening
program depending on the noise level and types of sounds in the environment.

Some people prefer to maintain a higher level of control over the performance of their hearing aids,
using a program selection switch. Some brands offer program and volume adjustment with a remote
control.

Hearing aids are available in either a behind-the-ear (BTE) style or are fully contained in the ear. The
choice of hearing aid style will be determined by the technology required for the client's communication
needs and level of hearing loss; by their preferences with regard to the appearance and relative visibility
of the hearing aids; by the client's manual dexterity ability; and by the size and shape of their ears.

Slim tube, micro BTE hearing aids have been designed for people with a mild, ranging to severe, mid
and high frequency hearing loss. They are the most commonly used hearing aid style nowadays,
because of their many advantages and because this is the most common pattern of hearing loss.

These aids significantly improve speech discrimination in noise, without fully occluding the ear canal.
As a result they are more comfortable, clients adjust to the ampilification provided more quickly, and
own voice distortion is minimal. They were designed to be discreet and look more attractive than
traditional BTE hearing aids.

These aids are highly effective for clients who have rejected hearing aids in the past due to difficulties
adapting to amplification and/or occlusion.

While not all clients with a mild hearing loss need (or will recognise their need for) technological
support, those that do can be now be easily helped.

The popularity of the slim tube, micro BTE hearing aid has resulted in the hearing aid manufacturers
competing to produce the smallest possible BTE size hearing aid. A greater degree of miniaturisation
has been made possible by placing part of the hearing aid circuitry inside the ear canal. Apart from this
cosmetic advantage, this style of hearing aid allows low frequency or bass amplification if this is
required to suit the pattern of hearing loss.
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A disadvantage is that the circuitry component partially blocks the ear canal creating a greater degree
of occlusion or blockage, and is more vulnerable to moisture, wax and debris from the ear canal. This
aid is too small for any switches to be incorporated, requiring the use of a remote control if adjustments
are required.

Those with a severe to profound hearing loss will not obtain sufficient amplification with micro BTE
hearing aids and slim tube, and will require a larger BTE hearing aid, wider tubing and a mould that fills
more of the ear.

In-the-ear hearing aids are fully contained in the ear, customised to fit, and block or occlude the ear
canal. They are available in a range of sizes: completely-in-the-canal CIC, in-the-canal ITC, in-the-ear
ITE. These aids use the natural direction-finding features of the external ear to locate sounds, and can
provide sufficient power for most mild to moderately-severe hearing losses, but are not powerful
enough for a more severe/profound hearing loss.

There are many binaural psychoacoustic phenomena that improve speech perception:

» Binaural listening gives a loudness summation of up to 6 dB.

= The ability to localise speech sounds can be reduced if the interaural hearing threshold
difference is as little as 10 dB.

= Binaural hearing enables speech intelligibility to be significantly enhanced when either the
speech signal or the noise is out of phase, providing improved speech discrimination over
monaural hearing in a noisy environment.

» With a severe hearing loss, a period of central auditory deprivation due to an unaided ear can
make it difficult to adjust to amplification from that side.

Binaural hearing aid fitting is therefore preferable to monaural, unless the hearing loss is markedly
asymmetric; speech discrimination is poor in one ear; or medical reasons contra-indicate the use of a
hearing aid in one ear.

There is a broad range of hearing aids available, with six major companies to choose from in Australia.
Ideally, the client is guided in making an informed choice, taking into account the required level of
technological sophistication, the size and the cost.

Hearing aid companies generally offer a period ranging up to 90 days after purchase to return hearing
aids if the client is not satisfied with their choice, and this should be clarified when the hearing aid is
selected. In our opinion, the dispenser should indicate the reasons for recommending a particular
company, and include a return/exchange option.
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The level of technological sophistication should be matched to the client’s communication needs,
handling abilities and budget. People who rarely communicate in groups or significant levels of
background noise may not require a sophisticated and expensive level of hearing aid technology.

Cosmetic concerns, ease of handling/dexterity and degree of hearing loss will influence the choice of
size and appearance of the hearing aids. Inappropriate hearing aid choice can increase the level of
hearing disability experienced by the client if they cannot manage the complexity or size of their hearing
aids.

The central auditory processing of sound includes the subconscious selection and highlighting of
sounds that are important to us. Unimportant sounds are heard, but not fully perceived, unless we
consciously pay attention to them. Because of the gradual onset of most sensorineural hearing losses,
a person with a hearing loss will slowly change their concept of “normal” hearing.

With an initial hearing aid fitting, the client’s concept of “normal” hearing will need to be redefined and
the process of subconscious selection will need to be re-learnt, which can take up to several months.
They will notice that unimportant sounds will seem both loud and unnaturally prominent through their
hearing aids at first. This is a major reason for hearing aid rejection in an unprepared client and
rehabilitative support during this period is essential for successful hearing aid fitting.

Gradually easing clients towards the level of optimum amplification for their hearing loss will help
acceptance of amplification. The programming software with most brands allows for a series of
adaptation levels to be set up in the aids, so the clinician can easily carry this out.

Many people approach hearing aid use as likely to be required on an occasional basis only. However,
encouraging clients to wear their hearing aids most of the time will ensure that their concept of “normal”
hearing will be successfully redefined. A result of this process is that the client will become reliant on
their hearing aids and notice increased difficulties communicating without them, as they lose any
mechanisms and strategies they had automatically developed to compensate for their hearing loss.
Reassurance is needed that this is an inevitable part of a successful hearing aid fitting, and that hearing
aid use has not caused their hearing to deteriorate.

Hearing aid technology has become increasingly sophisticated, so that the skills required by the
clinician fitting and finetuning hearing aids have substantially increased. There is no formal regulation of
the minimum level of training and experience required by hearing aid dispensers to protect the
consumer. University trained audiologists have the diverse range of skills and training to be able to
adequately apply this technology.

The consumer alone rarely has a sophisticated enough level of understanding of the process to protect
them from inadequate hearing assessment, inappropriate advice with regard to hearing aid selection,
uncomfortable fit, inadequate application of the technology, overcharging and lack of rehabilitative
support. There is no recommended retail price on hearing aids, and each dispenser is free to charge
what they wish.
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Hearing aids cannot totally overcome the perceptual distortions produced by a sensorineural hearing
loss - they are an aid, not a solution. Clients and their families should be made aware of both the
advantages and the limitations of hearing aid use generally, as well as with their particular

hearing aid choice.

Finally....

Communication is a complex process, and the fitting of appropriate hearing aids is only one part of an
effective aural rehabilitation program.

© Ross Dineen & Myriam Westcott
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Tel: 9457 6588 Fax: 9457 6833
m_daudio@tpg.com.au  www.dineenandwestcott.com.au

Dineen & Westcott Audiology P/L
ABN 42 092 464 705 ACN 092 464 705

74 Mount Street . Heidelberg . Victoria . 3084 . Tel 03 9457 6588 . Fax 03 9457 6833 . info@dineenandwestcott.com.au





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


