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Purpose
When hearing loss occurs with Down syndrome children are at
increased risk for addi7onal delays in speech, language, and cogni7ve
development. The purpose of this inves7ga7on is to examine the
audiologic and ENT management of children with Down syndrome in
order to beAer understand the challenges associated with clinical
management in this popula7on and factors that lead to successful and
7mely interven7on.

Background
The occurrence of hearing loss and related outer, middle, and inner
ear anomalies in individuals with Down syndrome has been well
documented in the literature (Diefendorf et al., 1995). As the most
frequently occurring chromosomal abnormality present in about 1 in
700 live births (Chin, Khami, & Husein, 2014), the eﬀec7ve
management of otologic and audiologic issues is crucial. Common
otologic ﬁndings in this popula7on include small pinna, steno7c ear
canals, frequent cerumen impac7on, o77s media with eﬀusion, and in
some cases sensorineural hearing loss (Chin et al., 2014). Abnormal
nasopharyngeal development in children with Down syndrome leads
to the higher suscep7bility to upper respiratory tract infec7ons
observed when compared to the general popula7on (Diefendorf et al.,
1995). Aggressive management of middle ear disease in children with
Down syndrome has shown favorable results (ShoA et al., 2001).
Considering the high occurrence of hearing loss reported in many
studies (Laws & Hall, 2014; Diefendorf et al., 1995; Chin et al., 2014;
Maurizi, OAaviani, Palude_, & Lungaro_, 1985), it is likely that the
development of speech and language in children with Down syndrome
and resul7ng hearing deﬁcits is nega7vely aﬀected (Laws and Hall,
2014) and that ampliﬁca7on may provide signiﬁcant beneﬁts.

Interviews
Pediatric Audiologists
1. What are key factors you consider when deciding whether or not to
recommend ampliﬁca7on for a child with Down syndrome?
2. Are these considera7ons diﬀerent when the child has a permanent
sensorineural or conduc7ve hearing loss vs. a chronic conduc7ve
hearing loss?
3. What are some reasons why you would not ﬁt a child with Down
syndrome with hearing aids?
4. How long would you wait before considering ampliﬁca7on for a
young child with chronic conduc7ve hearing loss?
5. How much hearing loss do you think a child with Down syndrome
should have before you would consider recommending ampliﬁca7on?
6. In general, do you think we are providing ampliﬁca7on to children with
Down syndrome in a 7mely fashion?
7. What has been your experience with families regarding acceptance of
recommenda7ons for ampliﬁca7on in children with Down syndrome?

Otolaryngologists

1. What factors do you consider when managing otologic care for
children with Down syndrome?
2. Do you think children with Down syndrome who have permanent
hearing loss receive ampliﬁca7on in a 7mely fashion?
3. What are your thoughts regarding ampliﬁca7on for children with
Down syndrome when there is chronic conduc7ve hearing loss that
cannot be adequately managed with tradi7onal treatments such as PE
tubes?
4. How much hearing loss do you feel is necessary before you would
recommend ampliﬁca7on for a child with Down syndrome? Do you
feel this is diﬀerent than the amount of hearing loss needed before
considering ampliﬁca7on in a child without Down syndrome?
5. At what point do you think a child with Down syndrome and
recurrent ear disease should be ﬁAed with ampliﬁca7on?
6. What are the key points you discuss with families regarding
management of middle ear problems in children with Down
syndrome?
7. What factors do you consider when deciding whether or not to
recommend tube placement for children with Down syndrome?

Clinical QuesBons
1. What are the challenges associated with medical and audiologic
assessment and management of children with Down syndrome?
2. What factors determine whether or not a child with Down
syndrome is ﬁAed with ampliﬁca7on?
3. How are children with Down syndrome managed, audiologically, at
UNC pediatric audiology?
4. How do parents perceive the beneﬁts and challenges associated
with hearing aid use?

Methods
This project has four components:
1. A series of structured interviews with pediatric audiologists and
otolaryngologists is being conducted in a large ter7ary care
medical center (UNC Hospitals) to address the clinical ques7ons
above.
2. Case history informa7on for children with Down syndrome
followed at UNC Hospitals is being analyzed to determine medical
and audiologic history and management.
3. Parents of children with Down syndrome who are using
ampliﬁca7on will be interviewed to determine their impressions
and recommenda7ons.
4. Findings will be summarized and presented to the audiologists and
otolaryngologists at UNC Hospitals.

.

Outcomes
Pediatric Audiologists

Key factors considered regarding ampliﬁca7on (or not):
• Completeness of audiologic diagnosis
• ABR, behavioral data, treatment of middle ear pathology
• Degree of hearing loss
• Parents’ level of mo7va7on and percep7on of need
Type of hearing loss does not impact decision to provide ampliﬁca7on to
child given:
• Medical management must be completed
• Family involvement/mo7va7on must be high
• Ex: Fluctua7ng hearing loss with chronic conduc7ve cases - must
ensure that family will return for follow up
Reasons for not ﬁ_ng a child with Down syndrome with hearing aids:
• Severe behavioral challenges will limit hearing aid use
Amount of hearing loss before recommending ampliﬁca7on:
• 25 dB PTA or greater

Otolaryngologists
Key factors considered when managing otologic care:
• Degree of hearing loss
Reasons for delay of ampliﬁca7on
• Complexity of other medical issues (cardiac, breathing, etc.)
Opinion on ampliﬁca7on for children with Down syndrome
• Ampliﬁca7on should be provided to children with ongoing hearing
loss that cannot be corrected with tubes
Amount of hearing loss before recommending ampliﬁca7on:
• Outside of normal would qualify a child, with Down syndrome or not,
.
for ampliﬁca7on

Case Studies
To date, 17 cases of children with Down syndrome seen at UNC pediatric
audiology have been reviewed. The following areas were iden7ﬁed for
each case:
• Date of birth
• Birth History
• Comorbidi7es
• Age at diagnosis of hearing loss
• Number and dates of dx ABR tes7ng; middle ear status at 7me of ABR
• Challenges experienced during audiologic assessment
• Type and degree of hearing loss
• Age at hearing aid ﬁ_ng and outcomes
• Dates of PE tube placement and other ENT management
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It is diﬃcult to characterize all children with Down syndrome, as they
present very diﬀerently. Some individuals have complicated birth
histories and numerous comorbidi7es , yet go on to become successful
hearing aid users while others do not. Thus, each pa7ent must be
considered on an individual basis with the goal of providing the best
possible hearing.
Complica7ng factors that may delay HA ﬁ_ng:
• Lack of compliance/coopera7on during behavioral tes7ng
• Delay in diagnosis due to presence of other medical issues
• Clinical focus on middle ear status without considering ampliﬁca7on
needs

Next Steps and Future DirecBons
March-April, 2015: Comple7on of interviews with pediatric audiologists
and otolaryngologists
April-May, 2015: Complete case reviews
May-August, 2015: Interview parents/family members
September, 2015: Present ﬁndings and recommenda7ons to
audiologists and otolaryngologists at UNC Hospitals
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