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TABLE 1 Medical Problems Common in Down Syndrome

Condition

Hearing problems

Nasolacrimal duct occlusion 3-36
Cataracts 3
Strabismus 36
Refractive errors 36-80
Keratoconus 1-13
Obstructive sleep apnea 50-79
Otitis media with effusion 50-70
Congenital heart disease 40-50
Feeding difficulty 31-80
Respiratory infection 20-36
Dermatologic problems 56
Hypodontia and delayed dental eruption 23
Gongenital hypothyroidism 2-7
Antithyroid antibody positive (Hashimoto 13-39
thyroiditis; incidence dependent on age)
Hyperthyroidism 0.65-3
Thyroid disease by adulthood 50
Gastrointestinal atresias 12
Seizures 1-13
Hematologic problems
Anemia 1.2
Iron deficiency 6.7
Transient abnormal myelopoiesis 10
Leukemia 1
Autoimmune conditions
Hashimoto thyroiditis 13-39
Graves' disease 1
Celiac disease 1-5
Type 1 diabetes 1
Juvenile idiopathic arthritis <1
Alopecia 5
Symptomatic atlantoaxial instability 1-2
Autism 719
Hirschsprung disease <1

Moyamoya disease Down syndrome 26 times greater in patients

with Moyamoya than Down syndrome in live births

Bull et al., 2022



GOAL

Promote advocacy of
evidencebased hearing
healthcare



Understand hearing and
hearing loss



https://river-ent.com/ear/



Type of Hearing Loss

AConductive (CHL)
ASensorineural (SNHL)
AMixed

AUndetermined

https://river-ent.com/ear/



The Outer Ear

Otoscopy

A way to look into the
ear and observe the ear
canal and ear drum.




The Outer Ear

Probe
Microphone
Measures

Measures the level of
sound in the ear.




The Middle Ear

Tympanometry

Evaluates that status of
the ear drum and middle
ear health




Otoacoustic
Emissions (OAES)

Screens for the possibility
of hearing loss.




Otoacoustic
Emissions (OAES)

NOT able to measure
hearing sensitivity.




Full Auditory

Pathway

Behavioral
Hearing Tests

This test requires reliable
behavioral responses to
sound.




Full Auditory

Pathway

Auditory Brainstem
Response (ABR)

Observes how the brain
responds to sound




Full Auditory

Pathway

Auditory Brainstem
Response (ABR)

CAN be used to estimate
hearing sensitivity




earing Sensitivity:
Air Conduction

https://river-ent.com/ear/



Type of Hearing Loss:
Bone Conduction

https://river-ent.com/ear/; Eichenauer et al., 2014



Type of Hearing Loss: Bone Conduction

hitps:/river-ent.com/ear/




What does hearing loss
sound like?




The Audiogram
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Current Knowledge



Craniofacial Anatomy

AOuter ear canalin
ANarrow or stenotic ear canals " _ —rome

ANasopharynx
ABony confines smaller, soft tiss
mass typical

AHigh rates of otitis media with
effusion

A General hypotonia

A Chronic upper respiratory
infections

Almmune deficiencies
Alnner ear hypoplasia
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Rodrigues et al., 2019




Previous Research

AOccurs in up to 80%+ of individuals with Down syndrome across the lifespan
(Bull et al., 2022; Capone et al., 2017; Shott, 2006; see Porter & Tharpe, 2010 for review)

AMany cases conductive and/or transiapi schriver et al., 2019; Nightengale et al., 2017;
Pradillaet al., 2020)

AHigh rates of mixed and sensorineugadnhuist al., 1992; Nightengale et al., 2017; Picciotti et
al., 2017)

AEarly onset high frequency hearing loss; increasing severity wit(Buagean,
1990;Evenhuiset al., 2001 Kreicheret al, 2018; Picciotti et al., 2017)



Previous Research

Most information we currently have was obtained from medical record review,
small sample sizes, or dated and obtained from institutionalized individuals.






Audiometric Protocol

We are doing a project to learn more
about hearing for individuals with
Down syndrome.
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RESULTS

What are we
seeing so far?

AN = 107 participants
A5.1 to 55.8 years
A(mean = 23.0stdev= 11.6, male = 67)

N —_
o o

Ages (yrs)
(%]
o

s
o

(9.
o

1 |41 to 56 yrs

0 10 20 30 40
Count (participants)



Average Thresholds by Age Group

-20 f5.10 yrs [[1120yrs - ][21-30yrs

2015 0 6 O O 06all.
,OOOOOOQOOOOOO

—_
N O
o o

31-40 yrs 1| 41-56 yrs 5-56 yrs

Threshold (dB HL)
o BN )
o O O O O

[o]
o

100
120

quogcp N9 X Qa,@gqiogqg N9 X 9,0 rﬁaQ@ N Y X 9,0
Frequency (kHz)



Individual Ears
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normal to near -normal hearing

High rates of
hearing loss

hearing loss



healthy middle ear function

High rates of
middle ear
dysfunction

~40%

middle ear dysfunction



More than 1 type of hearing loss

one type of
hearing loss

2+ types of hearing loss



Know the current
recommendations for monitoring
and intervention for hearing loss



fZ?]Illl{ZT sounds

AUDIOGRAM

PITCH (Frequency in Hz)

It can be hard to tell!

ABrain fills in missed sounds 3
ASmall changes over time are oo
difficult to detect :
ACommunication occurs with more ¢ *
than just speech .,
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Undetected and Undertreated

AOften undetected until formal hearing screening or assessment
OCCUIS (Evenhuist al., 2001 MeuweseJongejeugd et al., 2006; V&Buggenhouet al., 1999)

AHearing aid use is low.
A24% reported loss, hearing aids used by(A8s et al., 2017)

AHearing aid use in just 57.9% with confirmed permanent hearing loss
(Nightengale et al., 2017)



*ARARRRAN

Of the >100
partlc:lpants ages 5

0 2




*ARRRRRRRAR

~89% of our
communitybased
participant sample

has some hearing
loss




*ARARRARRAN

<50% of
participants or
caregivers reported

participant hearing
loss




*ARARRARRAN

~40% of ears with

reported hearing loss
wore hearing aids




Untreated Hearing Loss

ADelayed language development

ALoss of ability to communicate with others
ASocial isolation, loneliness, frustration
ALack of educational progress
AReduced vocational options

World Health Organization, 2023



Community
PerSpeCt|VeS when you can't hear the

sound, you can't speak the sound. You can't read the sound. You
can't spell the sound:

y XN
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[ SN
| </
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-Mother of 17yearold with Down syndrome






General Health Supervision Guidelines (
PEDIATRICS  ADULTS

BIRTH to 1 YEAR ALack of consensus regarding

ANBHS frequency of occurrence
(Capone et al., 2017)

ARescreen at 6 months,
diagnostic as soon as ears are
clear

1 YEAR +

Aevery 6 months until normal
hearing sensitivity is
established in each ear

Aonce established, behavioral

hearing test and
tympanograms annually

American Academy of Pediatrics, 2022;
Joint Commission on Infant Hearing,
2019



Hearing Loss:
Intervention Options

traditional hearing aid

(air conduction hearing aid) bone conduction hearing aid cochlear implant



