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Understanding Rehabilitation Needs 
of Adults with Cochlear Implants

Interprofessional Auditory 
Rehabilitation 

Meeting the Needs of Adults with Cochlear Implants

A Sonova Brand

Aaron C. Moberly, M.D.

Need Technical Support? 
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1-800-753-2160 or
customerexperience@continued.com

Any opinions of non-AB employees are their own and not those of the company.  

This webinar is being recorded.



6/24/20

2

Learner Outcomes

•After this course learners will be able to describe the rationale for a 
comprehensive auditory rehabilitation approach for adults with cochlear 
implants.

•After this course learners will be able to describe additional outcomes worth 
considering beyond speech recognition in adults with cochlear implants.

•After this course learners will be able to discuss ways in which the 
rehabilitative needs of older adults with cochlear implants may differ from 
children and young adults with cochlear implants.

Understanding Rehabilitation Needs of 
Adults with Cochlear Implants

Aaron C. Moberly, M.D.
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Big Picture
• Enormous consequences of hearing loss:

• Poor communication
• Social isolation
• Cognitive decline

• Benefits of transition from hearing aid to CI
• < 10% of candidates transition

• “Comprehensive Auditory Rehabilitation” 
supports and optimizes this process
• Interdisciplinary
• Broadened targets

Outline

• Why “Comprehensive” 
Auditory Rehabilitation?

• What are we treating?
• Whom are we treating?
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Outline

• Why “Comprehensive” 
Auditory Rehabilitation?

• What are we treating?
• Whom are we treating?

Variability in Adult CI Outcomes
• Hearing aids and CIs restore “audibility” but 

provide a limited representation of speech, 
so we depend on the brain to interpret
• Substantial variability remains in speech recognition 

among CI users (0 to 100%)
• Some CI users remain “poor” performers for the long 

term (up to 40%) 
• It can take 2 years (or longer) for some CI users to 

plateau in speech recognition performance, while 
others plateau by 3 months

• Even after 2 years, we see improvements with AR
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Variability in Adult CI Outcomes

• Demographic
• Age, socioeconomic status

• Audiologic
• Duration of hearing loss
• Severity of hearing loss
• Prior use of hearing aid

• Only explain <½ the variability!!

Relates to abilities within 
four areas:

AS: Auditory Sensitivity
PO: Perceptual Organization
LS: Language Skills
CF: Cognitive Factors

Variability in Adult CI Outcomes
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Auditory Sensitivity

• Frequency resolution (Won et al., 2007)

• Temporal resolution (Won et al., 2011)

• Electrode array position (Holden et al., 2013)

• Residual hearing (Fitzpatrick et al., 2014)

Perceptual Organization

• Perceptual closure
• Use degraded sensory input to create meaningful 

form
• Text Reception Threshold (Zekveld et al., 2007) 
• Fragmented Sentences Test
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Language Skills

• Phonological sensitivity (Moberly et al., 2017)

• Knowledge of phonotactic probabilities 
(Vitevitch et al., 2000)

• Ability to use semantic context (Most and 
Adi-Bensaid, 2001; Moberly & Reed, 2019)

Cognitive Factors

• Information processing skills that underlie 
perception

• Working memory (Lyxell et al., 1998)

• Inhibitory control (Moberly et al., 2016)

• Verbal learning and memory (Pisoni et al., 2016)

• Information-processing speed
• Nonverbal reasoning (problem-solving) 

(Mattingly et al., 2018)
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Working Memory
• Visual Digit Span

15

… …

Inhibitory Control
• Computerized Stroop

16
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Information-Processing Speed
• TOWRE words and non-words

17

Nonverbal Reasoning
• Raven’s Progressive Matrices

18
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• Potentially ALL of 
these areas could 
benefit from 
rehabilitation and 
training

• SLPs can assist in 
measuring and 
treating

CI Outcome Variability

Outline

• Why “Comprehensive” 
Auditory Rehabilitation?

• What are we treating?
• Whom are we treating?
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• Traditional focus on speech recognition
• CNC words
• HINT or AzBio sentences, +/- noise

• BUT speech recognition and patient-
reported outcomes are not strongly related! 
(McRackan et al., 2018; Camille Dunn: “What is Success with CIs?”)

• Reframe our conception:

Hearing loss    Æ Long-term 
(Audibility) communication 

impairment

“WHAT ARE WE TREATING?”

“WHAT ARE WE REALLY TREATING?”
CIQOL (McRackan et al., 2019)

• Focus groups of adult CI users
• 81 items in 6 independent domains

Communication
Emotional
Entertainment
Environment
Listening Effort
Social
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23

“WHAT ARE WE REALLY TREATING?”
• Speech recognition
• Listening comprehension
• Motivation
• Device knowledge
• Psychosocial function
• Communication confidence
• Listening effort
• Self-efficacy
• Social participation/isolation
• Executive functioning and 

cognition
• Quality of life

Comprehensive
Auditory
Rehabilitation
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Outline

• Why “Comprehensive” 
Auditory Rehabilitation?

• What are we treating?
• Whom are we treating?

“WHOM ARE WE TREATING?”

≠Adult hearing 
“rehabilitation”

Pediatric 
hearing 

“habilitation”
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“WHOM ARE WE TREATING?”
• Older adults are the most rapidly growing 

population of patients receiving CIs
• Mean age for our sample was 61 years (Beyea et al., 2016)

• >25% over age 70 (Olze et al., 2016)

• Older adults demonstrate similar or slightly 
poorer outcomes

Aging Hearing Loss 

Cognitive
Decline

• Additional factors to 
consider:
• Comorbidities
• Vestibular dysfunction
• Hearing aid access
• Social isolation

“WHOM ARE WE TREATING?”
• Older adults are at even higher risk for impairments:

• Speech recognition
• Listening comprehension
• Motivation
• Device knowledge
• Psychosocial function
• Communication confidence
• Listening effort
• Self-efficacy
• Social participation/isolation
• Executive functioning and cognition
• Quality of life



6/24/20

15

Patient-centered Approach
• Holistic approach
• Self-management

• Patient knowledge
• Adherence to treatment
• Social support

• Assess:
• Auditory processing
• Cognitive-linguistic skills
• Patient-reported measures of

• Communication ability and confidence
• Self-efficacy
• Social participation
• Quality of life

• Develop patient (and clinician) goals
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Questions?

Thank you for joining us!

hear@advancedbionics.com
866.844.4327

Aaron C. Moberly, M.D.
Aaron.Moberly@osumc.edu


