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They may not be screened again until starting school.
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The Hearing Screening Gap

Who is at risk?
- Minimal hearing loss
- Frequency specific
- Late-onset
- Progressive

How do we decide which children to monitor during 
the “gap” period?



JCIH Risk Indicators for Hearing Loss

• Family History of HL
• NICU stay >5 days 
• Hyperbilirubinemia requiring exchange transfusion
• Aminoglycoside administration >5 days
• Significant neonatal hypoxia
• ECMO
• In-utero infections (TORCH)
• Congenital CMV
• Craniofacial anomalies
• Neonatal meningitis
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Strategies for Risk Factor Identification

• Karin Neidt: Washington EHDDI Database

• Katie Kuboushek: U of Michigan Electronic Medical 
Record

• Dylan Chan: Parent/Caregiver Concern



Washington State EHDDI Profile
• 84,000 births
• No mandate for screening or 

reporting
• System is linked with the 

Newborn Screening program
• Collects hearing screening and 

risk factor information on hearing 
screening card attached to blood 
spot card



Hearing screening/risk factor 
information data collection



Risk Factor Information Collected

1 – NICU stay > 5 days
2 – Syndromic stigmata
3 – Family history
4 – Craniofacial 
anomalies
5 – In-utero infection



EHDDI follow-up for risk factors

Risk factor indicated Child’s age when provider 
is faxed

Follow-up 
recommendations

NICU Provider is not faxed -

Syndrome
Family history
Craniofacial anomaly

150 days Diagnostic evaluation 
before 9 months of age

In-utero infection 30 days Diagnostic evaluation 
before:
• 3 months of age for 

CMV and 
• 9 months for other 

infections



Reporting by audiologists

• Audiologists can report more detailed risk factor 
information related to:

• Caregiver concern
• Family history
• Maternal history (infections)
• Patient history 
• Neonatal indicators
• Craniofacial anomalies
• Syndromes



Challenges

• Difficult for hospital screening staff to ascertain risk 
factor status

• Risk factor information is not always accurately 
reported by screening staff

• Family history often over reported
• Children with oral clefts are often not reported

• Only able to share broad risk factor information 
with providers (1-5)

• Lack of resources for EHDDI program to ensure 
infants with risk factors receive audiological 
evaluation



U of Michigan Health EHDI
Tracking Methods

2000-2016 2016-2020 2020-
present



The great flowsheet build of 2020
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Current utilization

• State reporting (outpatient and inpatient)
• Risk indicators
• Tracking new id’s
• Lost to follow-up tracking 
• CMV tracking



Future utilization

Early phase of transferring existing data into artificial 
intelligence system.

• Informed decision making
• Better treatment outcomes
• Improve lost to follow-up rates
• Identify unknown risk indicators



Example: Data in action

What is the rate of permanent hearing loss among 
premature newborns with lung disease 
(bronchopulmonary dysplasia)?

• Babies born 2013-2019
• Identify all with bronchopulmonary dysplasia (BPD)
• Check newborn hearing screening results
• Review all available audiograms



BPD: Newborn Hearing Screening

209 newborns 
with BPD

Pass NBHS?Yes No155 newborns 54 newborns



BPD: Hearing Outcomes

209 newborns 
with BPD

Pass NBHS?Yes No155 newborns 54 newborns

Among those that 
passed, only 1 

developed SNHL 

Implications for 
institutional 

policies?



Later childhood hearing loss JCIH risk factors

Journal of Early Hearing Detection and Intervention, 4(2), 1-44. DOI: 10.15142/fptk-b748
https://digitalcommons.usu.edu/jehdi/vol4/iss2/1/

https://digitalcommons.usu.edu/jehdi/vol4/iss2/1/


Later childhood hearing loss JCIH risk factors

Parent or caregiver concern regarding hearing, speech, 
language or developmental delay.

Increasing volume on TV
Speaking louder
“Not listening”
Poor attention

Speech delay

Journal of Early Hearing Detection and Intervention, 4(2), 1-44. DOI: 10.15142/fptk-b748
https://digitalcommons.usu.edu/jehdi/vol4/iss2/1/

Immediate Referral!

https://digitalcommons.usu.edu/jehdi/vol4/iss2/1/


Later childhood hearing loss JCIH risk factors

How reliable is parent/caregiver concern?

Journal of Early Hearing Detection and Intervention, 4(2), 1-44. DOI: 10.15142/fptk-b748
https://digitalcommons.usu.edu/jehdi/vol4/iss2/1/

https://digitalcommons.usu.edu/jehdi/vol4/iss2/1/


Parent concern SNHL

• 169 children with SNHL

• Parental suspicion 
highly insensitive to 
identifying hearing loss

Watkin et al. (1990), Arch Dis Child



Parent concern Otitis media & hearing loss

Lo et al. (2006), Eur J Pediatr

• 276 children with 
concern for middle-ear 
effusion and hearing 
loss

• Parental concern for 
hearing loss:

Sensitivity = 11.8%

Sensitivity: 

What percentage of children WITH hearing 
loss had hearing loss suspected by the 
parents?
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What percentage of parents who thought 
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were correct?



Parent concern Otitis media & hearing loss

Lo et al. (2006), Eur J Pediatr

• 276 children with 
concern for middle-ear 
effusion and hearing 
loss

• Parental concern for 
hearing loss:

Sensitivity = 11.8%
Specificity = 90%
PPV = 7%
NPV = 94%
Odds ratio = 1.2

Odds ratio: 

If a parent thinks their child had hearing loss, 
what is the chance that they actually have 
hearing loss, compared to kids whose parents 
DON’T think they have hearing loss?



Parent concern Otitis media & hearing loss

Lo et al. (2006), Eur J Pediatr

• 276 children with 
concern for middle-ear 
effusion and hearing 
loss

• Parental concern for 
hearing loss:

Sensitivity = 11.8%
Specificity = 90%
PPV = 7%
NPV = 94%
Odds ratio = 1.2Parental suspicion very poorly correlated 

with actual hearing status



Caregiver concern Speech/Hearing/Language

Brodie and David et al. (2022), JAMA-Otolaryngology-Head and Neck Surgery

• Study of 6820 low-income 
preschoolers undergoing two-stage, 
single-visit pure tone 
audiometry/OAE hearing screening

• 99.6% screening success; 86% 
follow-up rate

• Teacher concern for language 
delay:

Sensitivity = 8.2%
Specificity = 99.3%
PPV = 28.3%
NPV = 97.1%
Odds ratio = 13.4



Caregiver concern Speech/Hearing/Language

Brodie and David et al. (2022), JAMA-Otolaryngology-Head and Neck Surgery

Teacher concern associated 
with 13x greater rate of hearing 
loss

Listen to teachers/caregivers!



Caregiver concern Speech/Hearing/Language

Brodie and David et al. (2022), JAMA-Otolaryngology-Head and Neck Surgery

Teacher concern associated 
with 13x greater rate of hearing 
loss

Listen to teachers/caregivers!

(But, also listen to parents)



In Summary

The hearing screening gap occurs during the critical 
period for language development.

Risk indicators can help us to identify which children to 
monitor during the gap period.

There are state-level and institutional-level models for 
risk indicator identification and monitoring.

Don’t forget the importance of parent/caregiver concern!
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