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Framework	for	Fitting	
Hearing	Aids	to	Infants	and	

Children	

HA	Management
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Why	is	
Paediatric
Habilitation	
Different	to	

Adult	
Rehabilitation?

• An	audiologist’s	job	is	to	manage	the	whole	
family,	the	hearing-impaired	child	is	only	the	
product	of	that	management
• Patient	feedback	is	limited	
• Effective	management	is	ought	to	be	applied	
over	limited	time	window	to	achieve	desired	
outcomes	
• Multidisciplinary
• Children	rely	on	amplification	to	develop	
speech	and	language	and	to	acquire	
knowledge	of	the	world	around	them.	
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Goal	of	
Infant	

Hearing-Aid	
Fitting?

• Give	consistent	audibility	of	speech	signals	
• At	safe	and	comfortable	listening	levels	
• For	adequate	development	of	speech	and	
language
• To	promote	cognitive,	academic,	social	and	
communication	skills	and	performance
• And	therefore	improve	patients’	Quality	of	
Life	(QoL)
• Consists	of	4	stages:	Assessment,	selection,	
verification,	and	validation.	
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Hearing	Aid	
Management	
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Factors	for	
audiologists	
to	consider	

• Audiometric	results	(degree,	nature,	and	
aetiology	of	loss)
• Immediate	family	needs,	support,	networks	
and	culture	
• Need	to	optimize	auditory	stimulation	and	
plasticity	
• Additional	social	context	and	disabilities	(e.g.	
visual	impairment,	cognitive	difficulties,	
syndromes,	cerebral	palsy)
• Other	factors	(medical,	social,	cultural)	
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Minimum	
audiological	
information	
required	for	
HA	fitting

• We	need	ear-specific	and	frequency	specific	
threshold	estimates	for	air	and	bone	conduction	
before	proceeding	with	the	prescription	and	fitting	
of	amplification	for	infants	and	young	children

• Estimated	hearing	levels	from	newborn	ABR:
üMinimum	of	one	high	frequency	(e.g.	4	kHz)and	
one	mid-to-low	frequency	(e.g.	1	kHz)	threshold	
in	each	ear

üIdeally	thresholds	at	3	or	4	frequencies	to	
improve	fitting	accuracy	

üIndication	of	the	type	of	hearing	loss	
(conductive,	sensorineural	or	mixed)
• BC	ABR	thresholds	at	one	or	more	
frequencies
• Additional	information	provided	through	HF	
Tympanometry	
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Hearing	Aid	
Management	
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Hearing	Aid	
Selection	-

Considerations

• Size	and	shape	(practically	wearable	for	a	
small	baby)

• Paediatric features	
ü Tamper-proof	battery	drawer	

• Recommended	for	all	children	under	5
• Can	use	supra	seals	or	ear	gear	for	security	and	splash	
protection	

üPaediatric ear-hook	(improves	retention	behind	
smaller	ears)

üEase	of	operation	(off/on	switch	and	other	
controls)

üCompatibility	with	FM	or	equivalent	systems	
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Ear	Gear

• Stretchy	material	sleeve	that	slips	over	the	HA	
or	CI	

• Helps	protect	hearing	device	from	the	effects	
of	dirt	and	moisture	as	well	as	securing	them	
to	clothes	

• Recommended	for	active	children,	particularly	
those	that	enjoy	lots	of	sports	
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Hearing	Aid	
Selection

• Monaural	vs	binaural	
Ø Fit	binaurally	unless	contraindicated	(e.g.	dead/	
unusable	ear,	discharging	ear,	microtia,	etc.)

ØPotential	deprivation	effects	
ØIncreased	plasticity	in	infant	and	child	auditory	
system

• Body	worn	(BW)	– no	longer	used	except	in	
exceptional	cases	

• BTE	vs	BC	(Bone	conductor)
Ø Essentially	all	hearing	aids	have	become	digital	
Ø Some	BC	aids	remain	analogue	
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Hearing	Aid	
Selection

• Generally	fit	BTE’s	for	infants	and	young	children	
because:
ü Ears	too	small	for	ITE’s,	especially	in	very	young	
children	

ü BTE’s	are	more	reliable	
ü Need	for	regular	earmould renewal	to	
accommodate	growth	in	the	first	8-10	years	of	
life	

ü BTE’s	allow	provision	of	loan	aids	during	repairs
ü FM/DMI	compatibility
ü BTE’s	allow	more	venting	
ü BTE’s	have	a	wider	fitting	range	
ü BTE’s	generally	use	larger	battery	size	so	easier	
to	manage	and	longer	life	

ü BTE’s	safer	than	ITE’s	in	cases	of	breakage
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Earmould
Selection
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• A	critical	part	of	the	amplification	process	
• Must	be	deep	
• Must	be	excellent	fit	to	ensure	amplification	
• Audiometric	info	– higher	the	gain,	the	better	fit	
requirement	

• Child	is	learning	own	speech	through	hearing	aids	–
must	be	able	to	hear	their	own	vowel	quality	

Selection	of	earmould	characteristics	

• Impression	canal	length	(to	2nd bend)
• May	finish	impression	with	gentle	finger	press
• Ensure	all	concha	and	helix	information	obtained	(esp	
tragus)

• Be	very	careful	with	grommets/	T-tubes	
• Ask	parents	to	photograph	moulds	if	poor	fit	

Good	ear	impressions:
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Earmould
Features

• Tubing	
• Regular	wall	vs.	thick	wall	
• Parallel	tubing	or	Libby	horn?
• Stay	dry	tubing	
• Tube	lock	
• Teach	parents	to	re-tube

• Venting	
• Generally	no	venting	in	babies	and	young	children	
• Venting	in	older	children	dependent	on	audiometric	
data,	ear	size,	discharge,	occlusion,	etc.	

• Open	fittings
• Considered	in	older	children	with	mild	mid	+	high	
frequency	HL,	significant	occlusion,	etc.	
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Earmould
Style	&	
Material

• In	babies	and	young	children	use	soft	
material	(silicone	and	low	shore)	for	comfort	
and	to	minimize	feedback	
• Carved	moulds may	reduce	feedback	
• Firmer	materials	(e.g.	soft	and	hard	acrylic)	
and	different	styles	(e.g.	skeleton)	can	be	
considered	in	older	children	(may	be	
important	for	venting)	
• For	ear	prone	to	discharge:	hard	materials	
and	spare	set	of	moulds
• Pictures/	colours
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Impressions	
for	growing	

ears	

• Up	to	6	months	– monthly	
• Up	to	12	months	– Every	2	months	
• Up	to	3	years	– 3 or	4 times	a	year
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Hearing	Aid	
Management	
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Hearing	Aid	
Fitting	
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• The	options:	REMs/	RECD/	Average	coupler	
values	

• Why	do	we	verify	things?

ØTo	compare	and	verify	the	real	ear	acoustical	
characteristics	of	a	HA	to	a	prescription	target	

Ø As	younger	children	cannot	give	subjective	
responses	(feedback),	more	emphasis	is	placed	on	
matching	target	

Ø REIG	varies	from	2cc	coupler	data	by	a	clinically	
significant	amount	(principle	behind	measured	
RECDs)

Ø Quality	standards:	BSA,	BAA,	MHAS,	and	MCHAS	
recommended	every patient	undergoes	suitable	
verification	as	appropriate	
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RECD	-
Definition	
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• Difference	between	the	SPL	measured	in	the	
occluded	ear	canal	and	SPL	measured	in	2cc	
coupler	
• RECD	=	Real	Ear	Response	– Coupler	
Response	
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RECD	-
Aim
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• To	convert	HA	performance	measured	in	a	
2cc	coupler	into	real	ear	HA	performance	

(If	you	know	the	acoustic	difference	between	
a	2cc	coupler	and	child’s	occluded	ear	canal
then	you	can	add	the	difference	to	the	HA	
coupler	response	to	predict	what	is	happening	
in	the	child’s	ear	canal)	
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RECD	

• RECD	in	infants	should	be	
positive	increasing	towards	
higher	frequencies	

• Value	of	RECD	in	low	
frequency	should	be	0-10dB	

• Value	of	RECD	in	high	
frequency	can	go	up	to	
25dB	in	a	child
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RECD

• Positive	values	indicate	the	
extent	to	which	levels	
measured	in	the	Real	Ear	
exceed	levels	measured	in	
the	coupler

• The	smaller	the	ear	canal	
(younger	the	child),	the	
greater	the	SPL	measured	at	
the	ear	drum,	hence	the	
greater	the	RECD
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RECD
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• Higher	inter-subject	variability	especially	in	very	
young	infants	
• Largest	changes	in	RECD	occur	in	first	2	years	of	life	
(important	to	measure	whenever	possible	rather	
than	relying	on	age-related	average)
• RECD	will	change	with	fit	of	earmould.	We	should	
therefore	re-measure	the	RECD	every	time	moulds
are	changed	but	in	practice:	
• Every	3	months	up	to	2	years	old	
• Every	6	months	up	to	2-5	years	old	

• Measure	RECD	for	both	ears	if	possible	but	using	
one	measured	RECD	for	both	ears	is	better	than	
using	average	
• HA	response	should	be	modified	accordingly	
whenever	RECD	is	re-measured	
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RECD
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Probe	tube	insertion:	

https://www.youtube.com/watch?v=tI_Iwni9Avg&
feature=youtu.be
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RECD
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• Input	signal:	Use	a	modulated	speech-shaped	
noise	signal	(ISTS/ICRA)

• HA	should	be	on	the	everyday	listening	program	
with	all	its	usual	features	left	on	(with	the	
exception	of	frequency	lowering),	highest	
acclimatization	level	and	the	correct	vent	size	
having	all	been	selected	

• Verify	at	50,	65	and	80dB	input	levels:	tolerance	
+/- 5dB	250	– 4000	Hz
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NAL	– NL	1	&	2
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DSL	v5
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Differences	
in	

prescription	
formulae
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Differences	
in	

prescription	
formulae	for	
children
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Differences	
in	

prescription	
formulae	for	
children
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Let’s	watch

https://www.youtube.com/watch?v=EyeIUW-WrJ0
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RECD	Troubleshooting
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Leakage	
around	
mould
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Sub-optimal	
Probe-tube	
Placement	
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OME
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Grommet/	
Perforation
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Hearing	Aid	
Management	
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Hearing	Aid	
Validation
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Hearing	Aid	
Validation

(Weinstein,	1997)
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What	can	be	
used	to	

demonstrate	
effective	HA?
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Tests	used	on	
a	regular	
basis	

(South	London	Habilitation	
Peer	Review	Support	Group	

Survey)
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Ling	
Sounds
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Hierarchy	of	
Listening	
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McCormick	Toy	Test
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Manchester	
Picture	Test	
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AB	
Wordlist
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BKB	
Wordlist
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Speech	
Perception	
Test	Material
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The	Parrot

• Portable	automated	speech	
• It	consists	of	a	speaker	and	connecting	cable	
along	with	one	or	more	handsets.	Each	
handset	is	customized	to	perform	a	specific	
test	and	comes	complete	with	the	test	
materials	required	to	conduct	that	test
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Jane	Madell (2015)	Speech	testing	
protocol

• For	aided	children	should	test	at:

– normal	conversational	level	(50	dB	HL)

– soft	conversational	level	(35	dB	HL)	

– normal	conversational	level	in competing	
noise	(50	dB	HL	with	speech	babble	at	+5	
SNR)

• Suggested	scoring:

Excellent:	90-100%

Good:	80-89%

Fair:	70-79%

Poor:	<	70%
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After	you’re	
done	testing:	
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Hearing	Aid	
Management	
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