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Device Use
•OCHL study: for preschool-age 

HA users, benefits are largest 
when devices are worn at 
least 10 hours day (Tomblin et al., 
2015). 

•Amount of CI use is also 
positively related to outcomes 
(Wang, Liu, Liu, Huang, & Kuo, 2011; Wie, 
Falkenberg, Tvete, & Tomblin, 2007). 



Device Use
•Based on parent report, we 

have known that consistent 
device use is difficult to 
establish in the first years of 
life.
•Data logging results indicate 

the problem may be more 
substantial than previously 
realized. 



Device Use: Hearing Aids
•Walker et al. (2015): children age 

6 to 24 months 
• Data logging = 4.36 hours per day
• Parent report = overestimate of 2.43 

hours

•Muñoz et al. (2014): children age 
7 to 35 months
• Data logging = 4.6 hours per day
• Parent report for subset = 

overestimate of 3.4 hours



Device Use: Cochlear Implants
•Walker et al. (2015) CI use of 

infants and preschoolers
• Data logging = Less than 5 hours 

per day
• Parent report = for the full study 

group (ages 1-16 years), average 
overestimation was 1.81 hours per 
day



Device Use: Barriers
•Types 

• Situation specific: location (e.g., inside vs. outside), proximity to 
child, supervision level (e.g., play vs. car), caregiver (e.g., 
primary vs. other)

• Child: temperament, behavior, developmental stage
• Parent characteristics: beliefs, self-efficacy

•Barriers have cumulative effect and change with 
age/time



Our Device Use Study

• 24 parent-child dyads, 
child had permanent, 
bilateral HL
• sensorineural n = 18
• unspecified n = 4
• auditory neuropathy n = 2

•Age at study entry
• M = 15.63 months
• SD = 10.1
• range: 3.0-31.6

•Device type: 
• 15 bilateral HA
• 8 bilateral CI
• 1 bimodal
• 2 children got CIs during the 

study



Our Device Use Study

•Age at confirmation of 
hearing loss
• M = 3.3 months
• SD = 3.3
• range: 1.2-17.7

•HA fit
• M = 5.0 months
• SD = 3.8
• range: 1.9-19.6

•CI activation
• M = 14.4 months

• SD = 5.7
• range: 8.3-25.2



Data logging

• CI (n = 5)
• M = 29.0 months, SD = 8.2, range: 15-35

• M = 7.1 hours, SD = 3.3, range: 3.5-10.7

• <less than 8 hours per day = 60.0%

• HA (n = 19)
• M = 14.0 months, SD = 8.0, range: 6-31

• M = 4.7 hours, SD = 3.6, range: 0.1-10.8

• <less than 8 hours per day = 68.7%



Early Hearing Device Use Questionnaire 
(EHDUQ)

•Four sections:
• Barriers
• Beliefs
• Use

• Open-ended questions

•20 parents completed a total of 62 questionnaires 
regarding use in the past month



EHDUQ: Barriers

•Average of 1.04 
barriers reported as 
“often” or “always”

•Average of 6.5 
barriers reported as > 
rarely



EHDUQ: Beliefs



EHDUQ: Use
•% of waking 

hours child wears 
devices
• Hours a day child 

is awake?
• Child wear devices 

while sleeping?
• Hours a day child 

wears devices?



Scale of Parental Involvement and Self-
Efficacy-Revised (SPISE-R)

•Originally developed by Dr. Jean DesJardin (DesJardin, 2003)

• Sections: Beliefs, Knowledge, Confidence, Actions, Device 
Use

•Data from previously described study, as well as an online 
survey distributed nationally

• 72 respondents
• Children age 4-36 months (M = 21.52)
• 48 HA only
• 24 CI



SPISE-R: Beliefs
Belief % concerning

If people see my child wearing his/her hearing device(s), they will judge my 
child or family.

47.22

If I keep my home too quiet, my child won’t learn to listen in noise. 43.06
No matter what we do as a family, my child’s development will be delayed 
compared to children with normal hearing.

29.17

My child’s hearing devices help him/her learn to communicate. 18.06
If children are given the right supports, they can overcome the effects of 
hearing loss.

15.23

If children wear their hearing device(s) all the time, they will become overly 
dependent on them.

13.89

The quality of my child’s service providers will have a big impact on how my 
child develops.

6.94

How my family talks to and interacts with my child will have a big impact on 
how my child develops.

2.78



SPISE-R: Knowledge, Confidence, 
Actions

• KNOWLEDGE: Parents must learn a lot of new information and skills 
when their child has a hearing loss. This process takes time. We are 
interested in how much you currently know about each topic. 

• CONFIDENCE: Knowledge alone doesn’t always make us confident or 
comfortable doing something. We may need more time or practice to 
build confidence. Please indicate how confident you are in your ability 
to do each thing.  

• ACTIONS: We know daily lives are busy.  There are many responsibilities 
that parents have.  It is not possible to always do everything we would 
like to do each day. Given other responsibilities, we are interested in 
how often you are able to do the following things. 



SPISE-R: Knowledge, Confidence, 
Actions

• Knowledge: 
• Strategies to use to keep my child’s hearing device(s) on him/her
• The sounds, words, or sentence types my child should be learning to say

• Confidence:
• Put and keep my child’s hearing device(s) on him/her 
• Help my child learn to say new sounds, words, or sentences

• Actions:
• Make sure I, or someone else, puts my child’s hearing device(s) on 

immediately if they fall off or my child takes them off
• Use strategies during our daily activities to help my child learn to say new 

sounds, words, or sentences



SPISE-R



SPISE-R: Findings

• Lower SES families more likely to believe their child cannot 
overcome the effects of hearing loss
• Concerning belief for “my child’s hearing devices help 

him/her learn to communicate” associated with poorer 
device use. 
• Knowledge scores are higher for parents of CI users
• Both knowledge and confidence scores were significantly 

correlated with action scores (knowledge r = 0.64, p < .01; 
confidence r = 0.69, p < .001) and hearing device use 
(knowledge rs= 0.33, p = < .01; confidence rs = 0.25, p = .04). 



Hearing Device Skills Test
•Adapted the Practical Hearing Aids Skills Test-Revised 

(Doherty & Desjardins, 2012)
• remove the hearing aid from the child’s ear
• open the battery door
• test and change the hearing aid battery
• clean the hearing aid
• perform a listening check
• put the hearing aid in the child’s ear
• show or tell what to do when the hearing aid whistles
• perform a Ling 6-Sound test
• show procedures and storage places for the child’s hearing aids and 

related accessories



Intervention: Ears On
•Ears On was developed in response to need for 

evidence-based interventions

•Parent-education intervention for parents who have 
chosen to develop spoken language via audition

•To be implemented in context of early intervention

•Steps: assessment, workshop, coaching sessions



Ears On: Assessment
•Data logging

•EHDUQ

•SPISE-R

•Hearing aid skills checklist

•Family interview

*Language/listening assessment (e.g., Early Listening 
Function Assessment; Anderson, 2007)



Ears On: Workshop
•First goal: Understand child’s hearing loss

• picture illustrating how hearing works and where their child’s 
hearing loss occurs anatomically

• child’s hearing thresholds mapped onto a familiar sounds 
audiogram

• child’s unaided speech intelligibility index 
• simulation of the child’s unaided hearing



Ears On: Workshop
•Second goal: Understand impact that their child’s 

hearing loss will have on speech/language if consistent 
use is not established
• family-friendly videos about language development
• behavioral indicators that children are having trouble hearing 

(e.g., potential behavior issues and signs of fatigue)
• research findings on the effects of the child’s degree of hearing 

loss on language development, academic achievement, and 
social skills (www.ochlstudy.org)



Ears On: Workshop
•Third goal: Understand that hearing device use is 

the primary means of preventing language and 
other developmental delays associated with 
hearing loss
• aided thresholds on the familiar sounds audiogram
• aided speech intelligibility index value
• simulation of the child’s aided hearing
• video examples of children with a similar hearing loss
• research on the benefits of hearing aid use



Ears On: Workshop
•Fourth topic: empower parents to 

help their child establish 
consistent device use
• positive aspects of the child’s use of 

their hearing device
• other parenting achievements



Ears On: Coaching Sessions
•Data logging

• Individualized topics

• Interactive – open-ended, guiding questions

•Practice strategies



Ears On: Individualized Lesson Plans



Ears On: Individualized Lesson Plans



Ears On: Evidence

• Single-subject multiple baseline 
design across participants with 
three dyads

•All were identified as suboptimal 
users, despite enrollment in 
traditional early intervention for 
> 10 months

• Study design included “check in” 
between coaching sessions



Ears On: Evidence (Dyad 1)

• Male, 15 mo old, moderate HL, fit 
at 2 mo, EI at 6 mo – freq 1x mo, 
urban, daycare, evening/weekend 
visits, father at all visits

• Primary barriers: parents’ belief 
that the child did not need the 
HAs, fear of losing or damaging the 
HAs, fear of the child being harmed 
by the HAs, parents’ other 
obligations, and the child removing 
the HAs



Ears On: Evidence (Dyad 2)

• Female, 32 mo old, mild HL, fit at 6 
mo, EI at 6 mo – 1x mo, rural, low 
SES, mother worked evenings – care 
by father or grandparents, father 
only at workshop

• Primary barriers: fear of the child 
being harmed by HAs, fear of losing 
or damaging HAs, childcare providers 
who were uncomfortable with the 
HAs, difficulty setting a HA use 
routine, and the child removing the 
HAs



Ears On: Evidence (Dyad 3)

• Male, 27 mo old, moderate HL, fit at 
2 mo, EI at 6 mo – 4x mo, urban, low 
SES, visits at childcare, father not 
present, mother and older sibling 
with HL

• Primary barriers: belief that the child 
did not need to use HAs at home, 
fear of damaging the HAs and 
resulting $$$, setting a routine at 
home and in childcare, child 
removing the HAs, childcare 
uncomfortable with HAs



Ears On: Evidence

•Changes in hearing 
aid skills test, beliefs, 
knowledge, 
confidence, and 
action

•High social validity



Ears On: Implications
•Data logging

• Individualize
• Use tools (e.g., SPISE-R, Early Hearing Device Use 

Questionnaire, practical hearing aid test)

•Coaching model

•Beliefs can be hard to change



Lessons Learned
• Individualize

•Use coaching model
• Role play, hands-on,  

practice with feedback

•Tie information and 
learning back to specific 
needs presented by 
hearing loss
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