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In light of rapidly evolving developments, the BSA APD SIG is producing a new Interim Position Statement and
Practice Guidance (due for release in 2016) that will update rather than replace our existing 2011 documents.
It is anticipated that the new Interim Statement will be a working document that is updated as new evidence
and consensus emerges. The purposes of the new document are, first, to generate further international
dialogue and research and, second, to provide evidence and interpretation that enables professionals and
funders to make informed choices. The previous APD Practice Guidance (2011) provides detail about the
evidence for specific management interventions and, as appendices, useful practical handouts for daily
practice.
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General foreword

This Position Statement represents a brief synthesis of the current evidence-base and consensus on
APD, as prepared and reviewed by national and international experts, and approved by the British

Society of Audiology (BSA).

Although care has been taken in preparing this information, the BSA does not and cannot guarantee the
interpretation and application of it. The BSA cannot be held responsible for any errors or omissions, and
the BSA accepts no liability whatsoever for any loss or damage howsoever arising. This document
supersedes any previous recommended procedure by the BSA and stands until superseded or

withdrawn by the BSA.

Comments on this document are welcomed and should be sent to:

British Society of Audiology
Blackburn House,
Redhouse Road

Seafield,

Bathgate

EH47 7AQ

Tel: +44 (0)118 9660622

bsa@thebsa.org.uk
www.thebsa.org

Published by the British Society of Audiology
© British Society of Audiology, 2011

All rights reserved. This document may be freely reproduced in its entirety for educational and not-for-profit
purposes. No other reproduction is allowed without the written permission of the British Society of Audiology.
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Introduction

The purpose of this document is to inform audiologists and other interested parties of
the latest evidence on auditory processing disorder (APD) and a consensus
interpretation of that evidence. It is also intended to inform current clinical
understanding and practice. The document was developed by the BSA APD Special
Interest Group (see Appendix A) and supersedes the previous BSA ‘definition” of APD
(BSA, 2007).

Position Statement

APD is characterised by poor perception of both speech and non-speech sounds.
Auditory ‘perception’ is the awareness of acoustic stimuli, forming the basis for
subsequent action. Perception results from both sensory activation (via the ear) and
neural processing that integrates this ‘bottom-up’ information with activity in other
brain systems (e.g. vision, attention, memory). Insofar as difficulties in perceiving and
understanding speech sounds could arise from other causes (e.g. language impairment,
non-native experience of a particular language), poor perception of speech alone is not
sufficient evidence of APD.

APD has its origins in impaired neural function. The mechanisms underlying APD can
include both afferent and efferent pathways in the auditory system, as well as higher
level processing that provides ‘top-down’ modulation of such pathways.

APD impacts on everyday life primarily through a reduced ability to listen, and so
respond appropriately to sounds. The term ‘listening’ has been used to imply an active
process while ‘hearing’ implies a more passive process; it is possible to hear without
listening attentively.

APD should be assessed through standardized tests of auditory perception. There are
currently no generally agreed ‘gold standard’ methods to assess APD, but these are
essential to move the field forward. Note that ‘testing’ may include both direct and
indirect measures such as questionnaires.

APD does not result from failure to understand simple instructions. Primary
impairments for which auditory difficulties may be a ‘secondary’ or ‘trivial’ consequence
include medical problems not affecting the ‘mechanisms underlying APD’ and

. O © BSA
= N2

Page4



Practice Guidance
Current Management of APD

BSA N

2011

O

generalised medical/psychological problems that render a label of APD impossible,
inappropriate or irrelevant (e.g. severe mental impairment).

APD is a collection of symptoms that usually co-occurs with other
neurodevelopmental disorders. Like other such symptoms (poor language, literacy or
attention, autism) APD is often found alongside other diagnoses.

Background

Developments in the understanding of APD through new evidence and increased levels
of debate over the last few years (Cacace and McFarland, 2009; Dawes and Bishop,
2009; Sharma et al., 2009; Moore et al., 2010; Rosen et al., 2010) suggest the timeliness
of proposing a BSA position statement on APD. The purpose of this statement is to
increase professional and public awareness and to guide research.

There are three categories of APD:

1. Developmental APD: Cases presenting in childhood with normal hearing
(i.e. normal audiometry) and no other known aetiology or potential risk factors.
Some of these people may retain their APD into adulthood.

2. Acquired APD: Cases associated with a known post-natal event
(e.g. neurological trauma, infection) that could plausibly explain the APD.

3. Secondary APD: Cases where APD occurs in the presence, or as a result, of
peripheral hearing impairment. This includes transient hearing impairment after its
resolution (e.g. glue ear or surgically corrected otosclerosis).

There is an international focus on Developmental APD, primarily because of fears that it
may lead to learning difficulties, especially affecting language and literacy, and hence to
poor school performance.

New developments

Over the last 10-15 years it has become increasingly recognised that cognitive factors
play a central role in listening (Kiessling et al., 2003). These ‘top-down’ influences are
not easily distinguished from ‘bottom-up’ sensory processing, but recent evidence
shows that poor listening in children has an important cognitive component (Moore et
al., 2010). At the same time, it is recognised that current practice in APD is not evidence
led. APD diagnosis is based on a large number of tests, none of which have robust
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scientific validity, not least because there is no agreed ‘gold standard’ against which
validity can be assessed. Management strategies are consequently and similarly under-
informed.

For the field to move forward, some influential current claims need to be re-evaluated
based on the available evidence:

e Claim: The clinical presentation of APD results primarily from impaired bottom-up
processing in the auditory system.
Evidence: This claim has recently been specifically tested and no evidence was found
to support it (Moore et al., 2010).

e Claim: Only tests shown to be useful in diagnosing frank neurological lesions of the
auditory system will be useful in diagnosing APD in people lacking such lesions. This
‘neurological model’ (Musiek et al., 2005; AAA, 2010) was an attempt to establish a
gold standard of APD.

Evidence: This model lacks (i) a clear relation to cases actually brought to clinics,
especially of children, (ii) an adequate theoretical or experimental underpinning, and
(iii) a consensus.

e Claim: Attention is something that needs to be ‘controlled’ for or eliminated (ASHA,
2005).
Evidence: In contrast to this view, evidence shows that attention is a key element of
auditory processing and that poor attention may make a major contribution to APD
(Dawes and Bishop, 2009; Moore et al., 2010).

e Claim: Children who appear to have APD have a particular difficulty hearing speech
in a noisy background.
Evidence: Children referred for APD were recently found to perform normally
identifying speech in both noise and quiet (Ferguson et al., 2010), but there is a
shortage of good evidence on this important question.

e Claim: The symptoms of APD are all specific to the auditory modality.
Evidence: There has been little attempt to address the alternative: that the problem
may be multi-modal, at least in part (Moore et al., 2008a,b; Cacace and McFarland,
2009).

Symptoms
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APD is a collection of symptoms that typically co-occur with a range of other
neurodevelopmental symptoms (e.g. poor reading, language difficulties, inattention,
autistic spectrum disorder; Dawes and Bishop, 2009; Sharma et al., 2009; Ferguson et
al., 2010). As argued elsewhere (BSA, 2011), retention of the term APD is, however,
desirable to reduce further confusion. To define APD, it is necessary to agree upon the
presenting symptom(s). Several recent studies have found that some children with
Developmental APD have difficulty with speech perception. However, they appear to
perform equally in quiet as in at least some forms of noise (Ferguson et al., 2010). Other
studies (Keith, 1994, 2000; Bamiou et al., 2001) have highlighted aspects of auditory
attention (focus, concentration, distraction) and memory (for complex or multi-step
instructions). Still others have found problems in spatial hearing (Cameron and Dillon,
2008). Concerns have been consistently expressed about academic achievement,
especially in relation to reading and language comprehension (Keith, 1994, 2000;
Bamiou et al., 2001). However, there is no correlation between performance on
auditory processing tasks and standardised measures of academic achievement (Watson
and Kidd, 2009). There is clearly no consensus here but, rather, a list of problems that
may be due to one or several causes. The way through this may be to focus on a core
symptom or symptoms; aspects of auditory perception that reflect and can be shown to
contribute to the clinical presentation, and that help to add information to the overall
evaluation of a child with listening difficulties.

Clinical presentation and a road to diagnosis

A major shortcoming in present research, diagnoses and interventions for APD is the
lack of a ‘gold standard’: an agreed measure with which the sensitivity and specificity of
other measures can be compared. Some candidate measures recur in the literature (e.g.
dichotic listening, tone frequency discrimination, filtered words). Performance measures
other than detection or discrimination thresholds (e.g. consistency of responses) should
also be considered as these can shed light on central processing (Moore et al, 2010).
However, none of these measures approach the level of experimental support that a
‘gold standard’ would require. Case-control research studies typically use clinical
diagnosis as the inclusion criterion for APD, but this becomes circular if there is no
agreed clinical diagnostic standard. Given the heterogeneity of the problem, one way
forward is to ask why children were initially referred: the clinical presentation. Carefully
constructed parent/caregiver evaluations have provided valuable and sensitive
screening instruments in other developmental disorders (e.g. Connors Rating Scales for
attention deficit disorder, Children’s Communication Checklist for specific language
impairment). The development of such an instrument for listening difficulties might also
lead to a gold standard. The questionnaire, or some other candidate measures (e.g.
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functional neuroimaging; Schmithorst et al., 2011), could be used during an initial,
transitional period of research, to validate direct tests, both behavioural and
physiological.

Conclusions

APD consists of symptom(s) contributing to a neurodevelopmental disorder towards
which other symptoms, including impaired language, also contribute. APD presents as
impaired perception of both non-speech and speech sounds, and is closely associated
with impaired top-down, cognitive function. There is no evidence that it is produced by
a primary, sensory disability. APD impacts on everyday life through disordered listening
and a consequent reduction in the ability to act on what is heard. Appropriate, objective
tests of auditory function are urgently required to serve as a ‘gold standard’ for APD
against which clinical test and candidate people with APD may be assessed.
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