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• Introduction to study

– Preschool-age 

– Language outcomes

– Auditory access

• Aided audibility

• Hearing aid use

• School-age 

– Remote microphones

and language outcomes

– Social cognition

– Language and Literacy



The OCHL study is a multicenter, longitudinal study 
focusing on outcomes of children with mild-severe 
hearing loss

SUBJECTS TOTAL

HH 317

NH 117



Study participants: Inclusion criteria

6 months to 7 years at entry

English primary language

No major secondary disabilities

No cochlear implants

Permanent mild to severe bilateral 
hearing loss



What guided the research goals of this 
multicenter study? 

New generation of 
children who are 
hard of hearing
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Are these children at risk 
for delays?

What factors support 
success?
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How do young children who are hard of hearing 
compare to hearing children on language?

* p < .0001

Tomblin et al., Ear & Hearing, 2015

.                          .                        .                          .                         .

Conclusion:  Children who are 
hard of hearing are at risk for 

language delays



What factors are associated with 
variability in outcomes?

Audibility 
Hearing 
aid use

Auditory 
experience
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Aided Audibility Contributes to Language GROWTH

•Quartiles of Aided 
Audibility, after 
controlling for 
degree of loss

•Benefit holds for 
mild to severe 
degrees of hearing 
loss

Tomblin, Harrison, Ambrose, Walker, Oleson, & Moeller, E&H (2015); McCreery et al., E &H (2015)

Conclusion: Children who receive the best 
access to speech from hearing aids show 

steeper growth in language skills 
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Consistent 
Hearing Aid 
Use 
Contributes 
to Language
Growth

Conclusion: Children who wear HAs more 
than 10 hours/day show steeper growth in 
language skills than children wearing HAs 

less than 10 hours/day

Tomblin et 
al., E&H
(2015)
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What are the clinical implications?

Protective 
factors 
include: 

Children with mild to severe hearing loss 
are at risk for delays in language acquisition

timely detection and  
intervention services

early and consistent 
use of hearing aids

Hearing aids that are 
fit to prescriptive 
targets

https://www.google.com/imgres?imgurl&imgrefurl=http://www.siumed.edu/surgery/ent/pediatric-hearing.html&h=0&w=0&tbnid=oleKPfmWHe7NEM&zoom=1&tbnh=160&tbnw=240&docid=voWK4ZeTpMEGNM&tbm=isch&ei=GMwAVKOEBIrGgwSlooH4Bg&ved=0CBQQsCUoBg


Where are we now?



Do children who have access to 
personal remote microphone systems 
at home have better language skills?

Curran, Walker, 
Roush, and Spratford, 
under review, JSLHR



Participants

27 
pairs

No remote mic 

(n = 77)

Matched pairs 
based on: 

• Pure tone average

• Testing site

• Maternal education

Yes remote mic 

(n = 55)



Language outcomes at age 5

Vocabulary

Grammar

Discourse



Results: Vocabulary and Grammar

RM
n = 27

No RM
n = 27

RM
n = 13

No RM
n = 13

No significant 
differences between 

groups

Curran, Walker, 
Roush, and Spratford, 
under review, JSLHR



Results: Discourse 

d = .57 d = 0.98

Curran, Walker, 
Roush, and Spratford, 
under review, JSLHR



Clinical Implications of Remote 
Microphone study

• Improved auditory access via a personal remote 
microphone may support higher-level language 
skills

• Why? To speculate….

– Caregivers talk more frequently at a distance when 
using remote mic system at home, compared to no 
remote mic (Benitez-Barrera et al., 2018)

– Greater access to distant speech may enhance 
discourse skills due to increased frequency of 
exposure to conversation



Social 
cognition, 

language and 
literacy 

outcomes





What is False Belief?

▪ Awareness that 
other people have 
feelings, thoughts, 
beliefs, dreams that 
are different from 
one’s own 

▪ Allows us to take the 
perspective of others 
(communication)

Astington, 1993;  Wellman, 2002 



Participants

Five year 
olds

• 142 children 
with mild-to-
severe HL 

• 57 children with 
normal hearing

Second 
graders

• 142 children 
with mild-to-
severe HL 

• 57 children with 
normal hearing



False Belief

Now, let’s bring your 

mom in the room.  

What will Mom think 

is in this box?  

Crayons Spoon

What do you 

think is in the 

box?

Crayons

Oh look what’s 

really in the 

box!

A spoon

1 2 3



84%

41%

Χ2 = 30.34, p < .001

Hearing 
children 
outperform 
children with 
hearing loss 
at age 5

False Belief Results: 5 years

False belief items



False Belief Results – 8 years

No 
significant 
differences 

between 
groups



Language and Literacy Outcomes at 
age 8

Reading decoding

Reading comprehension

Language comprehension



*

F(3,166)=3.15, p=0.03 F(3,164) = 1.73, p = .16,

Decoding skills (reading words) similar in 
children with and without hearing loss

Results: Literacy at 8 years

NH NHMild MildModerate ModerateModerate-
severe

Moderate-
severe



F(3,164) = 4.37, p =.005

• Children with Moderate-severe HL poorer than children with normal hearing and 
children with moderate HL in reading comprehension. 

• Oral language outcomes are similar to reading comprehension.
• Children with Mild and Moderate hearing loss show resilience in reading and oral 

language (but note pattern).

F(3,166)=5.27, p = .002

*

*

*

*

Results: Literacy and Language at 8 years

NH NHMild MildModerate ModerateModerate-
severe

Moderate-
severe
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• We see profile of poor 
comprehension in reading 
and language.

• Hearing children with 
language impairments 
show same profile and are 
often not identified as 
being delayed until after 
age 10 (Catts et al. 2012).

• Where will these children 
who are hard of hearing 
be by age 10 and beyond?

Clinical Implications

Catts et al., 2012



• The resilience of the children with moderate 
hearing loss relative to the mild and 
moderate/severe…

– Is this a point at which the interventions (hearing aids 
and aural rehab.) are effective and/or better utilized?

• Children with moderate-severe hearing loss show 
persistent delays, suggesting need for 
improvements in interventions.  

Clinical Implications
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OCHL Posters…now in Spanish on 
www.ochlstudy.org!



Pediatric Audiology Biostatistics, Linguistics, & 
Psychology

Child 
Language

Project Management

32

Celebrating ten years of the Outcomes of Children 
with Hearing Loss study!
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Questions?

Special thanks to the families and children who have 
faithfully participated in these studies!



Gracias!
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