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In the olden days…

CAA 2019

https://sv.wikipedia.org/wiki/Fil:Research_design_and_evide
nce_-_Capho.svg



Effects of unilateral hearing loss
In the olden days…

• In the early 1980s, audiologists learned 
there were no effects:

“…audiologists and otolaryngologists are 
not usually concerned over such 
deafness, other than to identify its 
etiology and assure the parents that 
there will be no handicap.”
(Northern & Downs, 1978 textbook)

CAA 2019



CAA 2019



Topics

• Characteristics of mild/unilateral hearing loss

• Clinical practices 

• Consequences 
– outcomes
– parents’ experiences/preferences
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Unilateral hearing loss is not part of 
target disorder everywhere

“While many North American screening programmes include babies with
permanent mild and unilateral hearing loss in their target group, NHSP
does not: it aims to identify all children with a moderate-profound PCHL
in the better hearing ear.
As a by-product, the screen will also identify a number of babies who
have unilateral and in some cases mild permanent hearing loss, as well
as temporary hearing loss.”
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Ontario Infant Hearing Program target disorder

“It is appropriate to include in the IHP target definition children 
with unilateral PCHI because: (i) they are at risk for bilateral 
PCHI, (ii) they are at risk for increased disability should the 
normal ear acquire a conductive disorder, even if transient, and 
(iii) specific strategies are indicated to enhance hearing and/or 
communication development in such children. ”
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Prevalence of UHL

• About 1 in 1000 newborns (Lieu, 2010)

• .6 to .7 in 1000 newborns (CDC, 2014)

• Prevalence increases with age to about 2.5 per 100 in 
adolescents (Shargorodsky et al, 2010)

E. Fitzpatrick - NASLPA 2018



New challenges from 
newborn hearing screening

Consequences of childhood 
mild bilateral and unilateral hearing loss 
loss (MUHL)

E. Fitzpatrick, A. Durieux-Smith, I. Gaboury, D. Coyle
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Defintion of unilateral / mild bilateral 
hearing loss

• Unilateral refers to a pure-tone air average ≥ 20 dB or 
thresholds > 25 dB at two or more frequencies in one 
ear only

• Mild refers to an average pure-tone air conduction 
threshold between 20 and 40 dB HL or thresholds > 25 
dB HL at two or more frequencies above 2000 Hz

National Workshop on 
Mild and Unilateral Hearing Loss (2005) 
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Ottawa / Ontario context

• Screening/Early Hearing Detection and Intervention 2003

• Ontario protocol – 2 stage screen - hospital / community 

• ~14,000 babies annually

• > 95% coverage

• Diagnostic audiology/follow-up
– CHEO-(publicly funded pediatric hospital)
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Severity of hearing loss for children diagnosed at CHEO (n=635) 
2003-2017

26.5%

34.7%

38.8% > 40 dB 

CAA 2019



Age of confirmation pre and post-UNHS (n=337)

Fitzpatrick et al. 2014. Mild bilateral and unilateral hearing loss in childhood: A 
20-year view of hearing characteristics, and audiologic practices before and 
after newborn hearing screening. Ear and Hearing, 35, 10-18. 
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Age at diagnosis pre vs post-UNHS
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Study Selection 



Children with UHL at diagnosis



Children with Unilateral HL (n=151)
Etiology of HL



Children with Unilateral HL (n=151)
Onset of HL



Children with Unilateral HL (n=151)
Degree impaired ear at 
confirmation



Children with Unilateral HL (N=147)
Age at Diagnosis by Onset



Progressive hearing loss –traditional definition

Right Ear  PTA Change in 3 frequency 
PTA = 60 dB, Mild to Severe - 36 months

Left  Ear PTA Change in 3 frequency 
PTA = 61.7 dB
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Progressive hearing loss (Dahl et al, 2013)

Decrease of ≥10 dB at two or more adjacent frequencies
between 500 and 4000 Hz or decrease in 15 dB at one octave frequency
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In study
N=92 (85.2%)

Stable HL
N=53 (57.6%)

Deterioration > 20 
N=8

Bilateral HL
N=16 (17.4%)

Progressive HL
N=39 (42.4%)

Deterioration > 10 
dB  N=15

Deterioration only 
normal ear N=4

Deterioration
both  N=12

Figure 1. Children with progressive hearing loss in impaired and normal hearing ear
Fitzpatrick et al 2017, International Journal of Audiology

Impaired ear only
N=23 (25.0%)

Children with UHL
N=108

Insufficient info
N=16 (14.8%)

Deterioration > 20 dB 
impaired ear

N=6

Deterioration > 10 dB 
impaired ear

N=6

Progressive HL: Children with unilateral HL 
(2003-2015)
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337 children with mild 
bilateral or unilateral 
HL at confirmation

Bilateral Mild
N=236/337 (70.0%)

Bilateral High 
Frequency

N=39/337(11.6%)

Unilateral HL
N=62/337(18.4%)

Bilateral Mild
163 (69.1%)

Resolved to thresholds 
wnl

N=5 (2.1%)

Unilateral HL
14 (5.9%)

Bilateral High 
Frequency
9 (3.8%)

Resolved to thresholds 
wnl

N=1 (2.6%)

Bilateral High 
Frequency

N=24 (61.5%)

Bilateral Mild
N=7 (17.9%)

Progressive
N=7 (17.9%)

Unilateral
N=47 (75.8%)

Bilateral High 
Frequency
N=3 (4.8%)

Bilateral Mild
N=4 (6.5%)

Bilateral Moderate
10(4.2%)

Progressive
N=8 (12.9%)

Progressive HL
35 (14.8%)

Fitzpatrick et al. 2014 Ear and Hearing
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Clinical practice

“The timely fitting of appropriate amplification to 
infants and children with early loss is one of the 
most important responsibilities of the pediatric 

audiologist.”

Pediatric Working Group of the Conference on Amplification for infants 
and children with hearing loss. 1996. Am J Audiol, 5, 53-68, p. 53.
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“There is some uncertainty over optimal 
treatment for children with unilateral loss, mild 

loss, or auditory neuropathy.”

Dillon, H. 2012. Special hearing aid issues for children, Hearing aids. New 
York: Thieme, p. 469.
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Amplification recommendation by 
HL at identification (n=337)

21%



Why the uncertainty?

• Lack of evidence of benefit

• Concerns about masking ‘good’ hearing’ particularly in 
young children

• Not so ‘successful’ with amplification use
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Amplification use 
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37% of amplification not used

Fitzpatrick et al., 2010, Ear and Hearing



Time to amplification (Post UNHS)
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Hearing aid recommendations (post UNHS)

Time to amplification recommendation
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https://www.cdc.gov/ncbddd/h
earingloss/conference.html

https://www.phonakpro.com/ca/en/training-
events/events/past-events/2017/uhl-in-children-
conference-philadelphia.html

E. Fitzpatrick - NASLPA 2018
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Bagatto et al., 2018, (Phonak Conference, 
Philidelphia, 2017) 
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Consensus practice parameter
The resulting practice parameter requires a personalised, 
family-centred process: 

1. routine surveillance of speech-language, psychosocial, 
auditory, and academic or pre-academic development; 

2. medical assessments for determination of aetiology of 
hearing loss; 

3. assessment of hearing technologies;  
4. considerations for family-centred counselling. 
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INTERNATIONAL JOURNAL OF AUDIOLOGY 
https://doi.org/10.1080/14992027.2019.1654620 

REVIEW ARTICLE 

Consensus practice parameter: audiological assessment and management of unilateral hearing loss in children 
Marlene Bagattoa, Janet DesGeorgesb, Alison Kingc, Padraig Kitterickd    , Diana Laurnagaraye, Dawna Lewisf, Patricia Roushg, Douglas P. Sladenh and Anne Marie 
Tharpei 



Recommendations for amplification

• 26 unique sources 1996 to 2014 - guidelines, protocols, 
for children with unilateral hearing loss.

• Reflected the notion that amplification ‘may’ be 
beneficial or should be considered on a trial and/or a 
case-by-case (or individual) basis taking into account 
parent preferences. 

• 5 documents referred to specific audiometric levels for 
UHL candidacy for UHL separately from bilateral loss 

• >20 dB HL (n=1), 25 dB HL (n=2), >30 dB HL     
(n=2) 
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Candidacy for amplification in children with hearing loss: A review of guidelines 
and recommendations 
E. M. Fitzpatrick, E. Cologrosso, L. Sikora Am J of Audiology, In Press



Consequences of childhood 
mild bilateral and unilateral 
hearing loss loss (MUHL)
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Bess & Tharpe (1984) highlighted ‘the problem’
• 1/3 of children with UHL failed a grade
• 50% either failed or required resource support

CAA 2019



Effects of UHL

• “The majority of recent studies suggest poorer speech 
and language testing results, especially for patients with 
severe to profound unilateral hearing loss.” (Anne, Lieu, & 
Cohen et al. 2017)
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• 7 showed poorer skills compared to normative scores
• 2 poorer, then progressed, but not comparable to normal hearing
• 4 showed no difference compared to normal hearing



Key characteristics

• 69 children HL; 38 unilateral, 31 bilateral

• 63/69 (91.3%) congenital/< 6 months onset

• Age diagnosis = 3.5 m (IQR 2.0, 5.5)

• Age assessment = 47.8 m (IQR 38.88, 48.5)

• Maternal education = 17.2 years (SD 3.4)
-------------------------------------------------
• 51 children with normal hearing – comparable 

characteristics 
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Amplification recommendations/use

NASLPA 2018

UHL Age fitting = 12.2 months (IQR: 4.6, 30.0)

79% fitted with amplification
Prof
1

Mod-
severe 4

Severe 
2

Mod
1



Amplification use at age 4 years – UHL 

E. Fitzpatrick - NASLPA 2018
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PEACH
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PEACH scores – UHL, mild bilateral, 
normal hearing at age 4 years
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*

*p=0.002
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PEACH – Noise 

*

*Sig at 36 months
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*



Speech-Language scores – unilateral, 
mild bilateral, normal hearing at age 4
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*

* p=0.02; p= 0.04

Fitzpatrick et al 2018, Hearing Research



Does degree in impaired ear affect 
outcomes for preschool age children 
with UHL?

E. Fitzpatrick - NASLPA 2018



UHL - effect of severity of hearing loss

• Results showed no relationship (p=0.12)
– small sample 

E. Fitzpatrick - NASLPA 2018



Does amplification affect 
auditory/ language outcomes for 
preschool-age children with 
UHL?

E. Fitzpatrick - NASLPA 2018



UHL - effect of amplification

• Results showed no relationship (p=0.49) 
– small sample 
– parent report

• May see effect as children age or on other types of 
outcomes

E. Fitzpatrick - NASLPA 2018



Long-term impact of mild bilateral 
and unilateral HL in children

E. Fitzpatrick - NASLPA 2018



MUHL-001 – Peach Scores over time
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MUHL-044 – PEACH Scores over time

E. Fitzpatrick - NASLPA 2018



2017 Study: Early School Years 

• N=32: 16 UHL;  16 mild bilateral 

• Age diagnosed median 5.0 months (IQR: 4.0, 35.3)

• Age amp fitted: median 37.4 months (IQR: 28.8, 44.0)
– 7 Hearing aids
– 7 FM – school
– 1 no amplification, 1 unknown

• Assessed:  CA 6 – 8 years

E. Fitzpatrick - NASLPA 2018



PEACH scores
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PEACH - Noise Indvidual scores

E. Fitzpatrick - NASLPA 2018

No relationship with degree in impaired ear p=0.23



Language / Literacy outcomes

E. Fitzpatrick - NASLPA 2018



CTOPP Phonological Memory
Individual scores

E. Fitzpatrick - NASLPA 2018



Parent Perspectives

• Interviews completed with subset of 20 parents

• Themes:

– Lacking information at diagnosis
– Concern about language development long-term
– Need professional support (emotional care)
– Hearing aid use and support

CAA 2019

Fitzpatrick et al. 2016, Journal of Deaf Studies and Deaf Education



Parent perspectives 
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So, they said - adequate hearing for
speech, and sent us away. And it’s
hard because I know… they have a
huge caseload, and yes the hearing
losses are more severe, but it’s my
kid, but to them, it’s just one ear...



Parent perspectives 
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The audiologist said, if we like, we can go
ahead and get the hearing aid, he’s doing
fine, but just to be sure, go ahead and get a
hearing aid. But we started his daycare, and
that was already a big transition for him, so
we didn’t want to introduce the hearing aid
right then…



Parents’ Perspectives: 
Conjoint Analysis

CAA 2019

\
Fitzpatrick et al. 2018, Ear and Hearing



Scenarios - Example
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Findings

• Parents valued all 4 attributes of services (p<0.01)
 support for amplification use
 support for speech-language development
 emotional support
 communication from professionals

• Within the attributes, parents preferred-
 Regular audiology clinic visits with email/telephone 

contact over regular clinic visits only
 Regular therapy sessions home/clinic over 

information sessions only (2.8 times more likely) 
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Key findings
• Between attributes:

 There was clear preference for enhanced level of 
support for speech-language development over 
enhanced support for amplification use (OR 2.8 vs. 1.4)

 Also, preferences for emotional support and 
communication from professionals were greater than 
for support for hearing aid use (OR 2.1 vs. 1.4)

• No difference in results after controlling for child 
characteristics: laterality, sex, age diagnosis, hearing 
aid use
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What we know …

• Represent ~20% of all children diagnosed with permanent HL
 30-40% show deterioration in hearing over time

~20% with UHL will develop bilateral hearing loss

• Now fitted early with amplification

• Amplification use in early years is a challenge

• Perform below their peers in some auditory/language areas 
despite early identification

• Parents prefer a preventative model with direct services 
AND want support

CAA 2019



Audiologists’ perspectives

Now I tell parents, … they will develop speech and language
just like a child with two ears, generally speaking. but I do
tell the parents that they are more at risk, certainly at
school and in acquiring language because they are going
to have much more trouble in noise and much more
trouble with distance.

E. Fitzpatrick - NASLPA 2018

I would say that my concept of the impact of unilateral hearing loss has
really changed. I treat unilaterals more seriously than I ever used to. We
used to kinda say, oh, unilateral, he’ll compensate, he’ll compensate…



Parent concerns…

“…so it wasn’t really a good fit …there was a meeting last week, 
the Toronto chapter was meeting just to look at, [   ], what 
they’re doing, what they’re not,  and I kind of thought I should 
have gone because I really did want to say… I’m not upset but 
you know, there really isn’t a place for me, you know.

Yeah, they’re different, uh, not that much different but yeah, 
everybody talks about, [   ] even some of the workshops they’re 
doing all this stuff on cochlear, they’re having a workshop and 
they’re going to talk about cochlear, doesn’t relate to me…”

E. Fitzpatrick - NASLPA 2018



“So I think what we have here is a lot of questions”
Yoshinaga-Itano, Phonak, 2017 

elizabeth.fitzpatrick@uottawa.ca
E. Fitzpatrick - NASLPA 2018



Towards understanding 
the  consequences 

of mild bilateral 
and unilateral hearing loss (MUHL)

elizabeth.fitzpatrick@uottawa.ca

Thank you to Collaborating Centers

Children’s Hospital of Eastern Ontario, Ottawa
Pinecrest-Queensway Health Centre, Ottawa, Ontario

Western University Clinic, London, Ontario
Erin Oaks Centre, Toronto, Ontario

Preschool Services Branch, Ministry of Education, Ontario
Voice for Hearing-Impaired Children, Hamilton, Ontario
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