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Causes

* hereditarydevelopmental abnormalities

* maturational delay

* antenatal, perinataland postnatal factors including prematurityand low
birth weight, prenatal anoxia, prenatalexposure to cigarette smoke or
alcohol hyperbilirubine mia

. toxins and logical diti affecting the brain including
space-occupying lesions; Moyamoya disease and other cerebrovascular
disorders; multiple sclerosis and other neurodegenerative diseases;
bacterialmeningitis; herpes simplex encephalitis; Landau Kl effner
Syndrome and other seizure disorders; Lyme disease; metabolic disease;
heavymetal exposure; solvent exposure

* traumatic brain injury

* blastinjury

* auditory deprivation

* aging

(Bamiou, Musiek, & Luxon, 2001; AAA, 2010, p. 13; Witton, 2010)

Heritability of non-speech auditory processing skills

Carmen C Brewer™, Chrissopher K Zalewshd!, Kelly A King', Oliver Zobay®, Alison Riley’,
Melanic A Fergason™, Jenathan E Bird*, \Nlpm M McCabe®, Linda | Hood, Dennis Drayna’,
Andrew | Griffith', Robert | Morel*, Thamas B Friedman® and David & Mosre™*

Recent insight infn e genetic bases for autism spectrum disorder, dyslexia, stuftesing, ond fanguage: disorclers sogpest that

neugEnetic sppmaches may also reveal #f inmt ene etiokogy of udlory eocessing disorder GAPEI. A person with an APO

typecasy has aficulty undersanding Speech in BACKEIUNA notse despile hasing NOMal pUTE-tane BeaTing sensiiity. The estmated

provaknce of APD may be as high 5 10% In the pediatric popuiation, yet the causes are winown and have pot been explored

by medecutar or genetic approaches, The aim of cur study was fo detenmine the hentability of frequency and lempoal resokaticn

Tor mablory signass and spuch meognilon In raise in 95 iderical o feabereal furin pairs, sgnd 6-11 yars. Maavures of madiory

procstsaiing (AP f non-speseeh ssumds inchidid Backwart sashing Dergsiral ressluliond, nstchad ssis masking spoctsal rewalilion],

Trermporal fine: structune sensitvity), and ronsense syfable recognition in roise. We prov

 ranging feoen 0132 b 0174, for incivicual measures of these non-speech-based AP skils that are

crucialfor understanding spaken larguage, |destification of specific heitable AP trats such 23 these serve a5 o bass b pursue the
g ing penetic varants asseciated with common AP disorder In childron and adults.

5 (0161 24, 1137-1144; dul;0, 103hg, 201 5.277; putished ankine | 7 Fabrary 201

In order to discover any of the molecular neurogenetic causes of APD. it is essential to first identify AP
traits that are demonstrably heritable and can be reliably measured. Heritahility estimates (") for four of
the non-speech measures of spectral and temporal AP (BM, BM30, SMN. and FD) ranged from 0.61 10
0,74 in our twin cohort, providing evidence of substantial genetic mfluence on varianee of these traits.
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assets/Uploads/APD/NZ-APD-
GUIDELINES-2019.pdf

Kokako are well known for their beautiful song. In one story, Maui asked
the different birds for water. The kokako agreed, and filled its ears with
water. Maui rewarded the bird by stretching its legs so it could move with
swift hops. The ‘water’ can be seen in the kokako's blue wattles.

p govt.| birds/pag

He manu hou ahau, he pi ka rere.
I am like a fledgling, a newborn bird just learning to fly

Kimiora Raerino (2007) “This whakatauki was the dying words of Ngati Awa and Ngai Tahoe chief Te Mautaranui”
https: k 56361231.pdf

Overall approach

* WHO International Classification of Functioning,
Disability and Health

e Multidisciplinary, Holistic —screening, diagnosis,
treatment

¢ Practical, affordable, accessible tools for screening
and assessment

* Evidence based (validity, sensitivity, specificity)
* International peer-review

DEFINITION OF APD

Auditory processing disorder is a generic
term for hearing disorders that result from
atypical processing of auditory information
in the brain. Auditory processing disorder is
characterised by persistent limitations in the
performance of auditory activities and has
significant consequences for participation.
(Adapted from Canadian Guidelines (CISG, 2012).
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What does APD
sound like?

htt, co.nz/ literature 104671
lick to_listen to an_Audio_Simulation of APD
.mp3

Prevalence

A Repart Prepared for the Ministry of Health and Ministry of Education

Auditory Processing Disorder: New Zealand
Review

Authors: Jo Esplin and Crajg Weight
Poes Reviiewed by Professor Sexanoe Purdy, The Uivéesity of Aucklaod, New Zeutaod.

Febiruary 2014

https://www.health.govt.nz/system/fil
es/documents/publications/auditory p
rocessing disorder.pdf

Estimated
6.2%
prevalence
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PURDY SC, TAYLOR S, SCHLUTER PJ,
TAUTOLO EL-S, IUSITINIL, AHMAD Z,
SUNDBORN G, PATERSON J. Hearing
and ear status of Pacffic childrenaged 11
years living in New Zealand: the Pacific
Islands Families Hearing Study.
International Journal of Audiology Epub
27 Sept 2018

* N=920 11-yr old children
from Auckland Pacific
Islands Families: Hea ring 11-y ear-old Pacfic childrenliving in New
study: 34% with APD ggf\gand, Ear and Hearing Epub 19 Sept

e N=462 18-yr olds tested 7%
meet APD criteria, basedon
2 of the 4 tests used at the
11 yr phase (data collection
completed Dec2019)

PATERSON, JE, PURDY SC, TAUTOLO
EL-S, IUSITINI L, SCHLUTER PJ, SISK
R. The association between hearing
impairmentand problem behaviours in

APD and language impairment in 14-17 yr
old NZ youth offenders and remandees

s prop o (APD), fang L, er bekn, VORI = yruth

Fiqure 1. Numer For
efienders and remindes.
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“They all go fast and a bit quiet.”

27%

VS.

18%

APD4 L
m

Lount, Purdy, Hand. J Speech, Language, & Hearing Researche Vol. 60 « 121-135 « Jan 2017

Health official: show me that this matters
for their NCEA Level 2 [school exam]
results and I will take it to the Board”

“She hasnoidea
whatshe was
meantto have dong
and we said that to
the teacherand
she called herlazy
to us and made us
angry” (father of
childwith APD)

“The kids usually say
Idontgetthe
conceptofitand
then thatmakes me
quite annoyed”;
“Um, sometimes |
getlonely when
people don'twant to
play with me”
(children with APD)

PIF Parent:
“Why did
the school

not tell me?’

PACIFIC ISLANDS FAMILIES STUDY
HEARING ASSESSOR: “IF I HEAR
ONE MORE TEACHER SAY T™M

Auditory Processing Disorder Referral Checklist
IDENTIFYING APD =y

| comorbidities

Byrasaen <t baarrs

Tasches Bvausmon of Aucieary Parssemance (THAS)

TEAP
Questionnaire

« performs well in local andinternational
studies
« next slidefromfunctional disability study
(Keith, Purdy, Baily, Leung) shows every
child with APD scored below the cut-off
scoreof6
Main Teacher Corcerrs

A4, This chid has diffcutty following mulitage oral instructions.

AL If istering in a room where there is background noise such as others
taking, chiiren playig etc, this chid as diffcuty hearing and understanding

B1. Ths chid appears to have trouble picking p new spoken information and
may require several repetitions in order to understand the material

Listening/following instructions: Qu A1-A4

TEAP individual
Scores same amount of difficulty

-1 slightly more difficulty
2 more difficulty
-3 considerably more difficulty

-4 significantly more difficulty
Thraad -5 cannot function atall
Speech/Language/Recall: Qu B1-86
0 s

1 No

Cut-off line at 6 used to
distinguish children with
difficulties

as per TEAP rating scale of
same/less difficulty (Qu A1-A4) or
“No” (Qu B1-86)

|!“|”El't-- sk

NOTE: A few “false
positives” amongst

Normal range 25-75% 6.5-10 children without APD
Below 10-24% 6.49-2.8 (solid bars)
Sig below 0-9% <28
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PRE-ASSESSMENT

and

spacial education parsonnel can screen
non-verbal intelligence, language, and

phonological awareness using the TONI-4, -\
the CELF-5 Screener, and the PIPA, QUIL,

CTOPP or TAPS-4.

ned by questionnaire

o I.f\lk,ullf n Scale of the MBC),
(e.g. TEA-Ch or IVA CPT-2).

ort term memeory can be
ed using the TAPS-4,

OVD QOL question

A can be used for cogritive

f adults,

DIAGNOSIS

Audiologists are the only professianals

wcomplete
wer factors.

https://www.hearingpro.com.au/hearing:tests-
melboume/auditory-processing-assessments/

SELECTED TESTS
Mainstream clinical practice favours the test
battery approach.

™ APD tests recommended as st

How young can we
diagnose and treat?

EARLY DETECTION
m E

use with younger c
n MNew Zeala show
in hbt_ 4 and include SCAN-3:C from 5
years of age and the ASA and CELF Pre-
School 2 (User Level B) if below 5 years,

Language and literacy
difficulties common in APD

Figure & Nene diagram shoming the disiribusion of difficaliies for dbe 6% childben

DIAGNOSIS IN THE PRESENCE
OF COMORBIDITIES

Children with comorbidities, including other
types of hearing disorders, can and should
be assessed for APD by
experienced in APD

Aadnery Processing
Disanrer

Passed ol
Test Busery

a%
i)

_v‘ i :
W !
Sharma M, Purdy SC, Kelly AS. Co-morbidity Vs
of auditory processing, language, and reading L] f

disorders. Journal of Speech-Language-
Hearing Research, 52, 706-722, 2009

Children’s self-perceived difficulties

L LA T e ————
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Fecdwm 1 Fesdwd Pt Ghld Tencheoim
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G

N=83 control groupvs. N=60 APD

T T ey e T v S e |

PURDY SC, SHARMA M, MORGAN A.
Measuring perceptions of classroom
listening in typically developing children
and children with auditory difficulties
using the LIFE-UK questionnaire.
Journal of the American Academy of
Audiology, 29(7), 656-667, 2018.

o RS P e R T e T

o

Effects on parents & children

Lawton S, Purdy SC, Kalathottukaren RT. Children Diagnosed with Auditory Processing Disorder and
Their Parents: A Qualitative Study about Perceptions of Living with APD. JAm Acad
Audiol. 2017:28(7)

¢ Parentsare worried and need support
¢ Children show positive and negative coping

behaviours
mmmmmme
Sifiseduntod Y ol
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¢ “She has a meltdown, cause it’s the frustration more than MANAGEMENT MULTIDISCIPLINARY TEAM
; APPROACH

M

anything so we know now notto interfere and she calms down
and we just go back to scratch and do it again”’

e “Um, worried about how he’s going to deal with a situation. Worried
about what someone’s going to think. Worried about whether he’s
going to get in trouble, maybe.”

« “She often doesn’ttake in what you're saying and the natural thing to do
isto repeat, to repeat, to repeat, to repeatand it’s notgetting
through and she didn’t cope with the general system of learning
because the school system.. . has to workthat way, as one system ey : i
and one system only” a anagemont

aupportin

As the s 5 bl for

https://www.audiology.org.nz/assets/Uploads/
APD/NZ-APD-GUIDELINES-2019.pdf

: Language-based
Suggested treatment approach - _ auditory training to
see Guidelines for evidence review improve hearing ability
Audiologist + * hearingin competition (dichotic)

¢ auditory training
Education Adviser in

¢ amplification school « dichotic training for interaural asymmetry (amblyaudia) e.g. ARIA

« dichotic training for bilateral dichotic deficit

 hearingin competition (diotic)

 language therapy + including spatial perception deficit (SPD) e.g. SoundStorm
:ﬁ)::ro""mer;':larreecno:;'tm:;i :l‘csslﬂr:waa:‘et:‘ne o SLT, Teachers... « auditory enrichment with mildly amplified whole
phonics, prosody, Ian:guage ' Ianguage:

+ audiobooks -

+ remote microphone hearing aids https://www.nomada
gency.com.au/portfoli
o-item/soundstorm-
ipad-application/

H “So by year, what year
Remote microphone School year when covenaions whon,
H H H H everybody was comfortable
hea”ng aids (RM HAS) :::I!'Illl_drRea:ItX’p wearing with it, the teachers were
5 . elr S comfortable, she was
» teacher-worn transmitter/microphone (RM system) comfortable in herself But
« child/adult with APD wears hearing aid receiver 3 of course that's why when
16 she went to high school she
514 stopped using it. She didn’t
=2 i3 wanna be different from
™ S 10 everybody.”
| S s
2
5 I
I || -
2l I" 3 4 5 & 7 -] 9 10
School Yiear
= 3 | https://www.phonak.com/com/en/hearing} 48% of children stop wearing the RMHAs at Year 6 (N=33)
aids/accessories/roger-focus.htm (average age 10.8 yrs; SD 1.9; range 7-15 yrs)
http://www.ouramazingjoumeytn.com/?p=167
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Key points

Main Reasons Children with APD Stap Wearing
RMHAs from Parent Questionnaires (n=33)

NZ Guidelines provide comprehensive evidence based
information foridentifying, diagnosing and treating APD
APD is a relatively common, but treatable condition
Evidence base strongest for remote microphone
technology, but there are evidence-based treatments for
specific auditory skills (spatial listening, dichotic listening,
speech perception in noise, phonological processing,
auditory discrimination)

Co-morbid conditions such as dyslexia, developmental
language disorder and attention deficit disorder should
also be addressed

Multi-disciplinary team that includes educational
psychologists key to effective management

M

ser of children
B 8 10 12 14 16

Aids
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ABSTRACT

Auditory processing disorder (APD) is a generic term for hearing disorders that result from atypical processing
of auditory information in the brain. The overall prevalence in children in New Zealand is estimated at 6.2%.
The New Zealand Guidelines on Auditory Processing Disorder were developed and published in 2019 with the
support of the NZ Audiological Society and the Ministries of Education and Health (Keith et al., 2019). APD can
affect learning and academic achievement, psychosocial development and participation. Some APD symptoms
are similar to symptoms of other types of hearing disorders, but APD differs in that it is not detected by
standard hearing tests. APD should be suspected when there are reports of poor hearing and auditory
comprehension  in some circumstances despite normal pure tone hearing test resuits. Children with APD may

have difficulty following spoken directions unless they are brief and simple. APD frequently co-occurs with

developmental language and reading disorder. APD is diagnosed by using
tests as in the Guidel and of cognitive, learning and language
abilities by relevant such as i i are also The Guidelines

encourage APD testing below the traditional age of seven years, using tests that have been developed for

of APD includes treatment of auditory

younger children.
discrimination and other processing ; treatment of or effects such as

language disorder, phonological and reading problems, and coping difficulties; further referral if required; and
the provision of information and support. Psychologists, speech-language therapists (SLTs), teachers, learning

support personnel and other professionals may need to be involved in treatment along with audiologists.
37
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