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OBJECTIVES

1.

Learners will describe “red flags” for ASD among
children with reduced hearing.

Attendees will recognize the unique ways that ASD
can present among children who primarily
communicate using sign language.

Describe strategies for sharing concerns with
families and facilitating appropriate referrals.
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Hearing loss = diagnostic rule out +
complex comorbidity

Difficulty
assessing
hearing in
presence of
ASD

Hearing
related
intervention
challenging

Challenges of
appropriate diagnosis
and intervention for
ASD in presence of
identified hearing
loss




Complex comorbidity
and complex
differential diagnhosis

Pediatric hearing loss-
1 to 3: 1,000- newborn
5 :1,000 children ages 3-17

Higher risk for hearing loss:
-prematurity
-NICU stay (2-4:100)
-ototoxic medications
-family history
-infections (CMV, meningitis)
-NICU stay with ECMO
-underlying genetic conditions
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DSM-V criteria of ASD

Must meet criteria A, B, C, and D:

A. Persistent deficits in social communication and social interaction across contexts, not
accounted for by general developmental delays, and manifest by all 3 of the following:

1. Deficits in social-emotional reciprocity; ranging from abnormal social approach and failure
of normal back and forth conversation through reduced sharing of interests, emotions, and affect
and response to total lack of initiation of social interaction,

2. Deficits in nonverbal communicative behaviors used for social interaction; ranging from
poorly integrated- verbal and nonverbal communication, through abnormalities in eye contact
and body-language, or deficits in understanding and use of nonverbal communication, to total
lack of facial expression or gestures.

3. Deficits in developing and maintaining relationships, appropriate to developmental level
(beyond those with caregivers); ranging from difficulties adjusting behavior to suit different social
contexts through difficulties in sharing imaginative play and in making friends to an apparent
absence of interest in people
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DSM-V continued

B . Restricted, repetitive patterns of behavior, interests, or activities as manifested by at
least two of the following:

1. Stereotyped or repetitive speech, motor movements, or use of objects; (such as simple
motor stereotypies, echolalia, repetitive use of objects, or idiosyncratic phrases).

2. Excessive adherence to routines, ritualized patterns of verbal or nonverbal behavior, or
excessive resistance to change; (such as motoric rituals, insistence on same route or food,
repetitive questioning or extreme distress at small changes).

3. Highly restricted, fixated interests that are abnormal in intensity or focus; (such as strong
attachment to or preoccupation with unusual objects, excessively circumscribed or perseverative
interests).

4. Hyper-or hypo-reactivity to sensory input or unusual interest in sensory aspects of
environment; (such as apparent indifference to pain/heat/cold, adverse response to specific
sounds or textures, excessive smelling or touching of objects, fascination with lights or spinning
objects).



.. DSM-V

C. Symptoms must be present in early childhood (but may
not become fully manifest until social demands exceed

limited capacities)

D. Symptoms together limit and impair everyday
functioning.




Prevalence of Autism based on
Severity of Hearing LosSs
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Age of Diagnosis for ASD and
Hearing Loss
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Which children who are D/HH
are most at-risk?

« Symptomatic CMV

« CHARGE syndrome (?)
* Prematurity

* Usher syndrome (?)

* Down syndrome

Y




Syndromic causes of hearing loss with
developmental consequences

 CHARGE
« Trisomy 21
Usher Syndrome
« 22q11.2 deletion syndrome

 Goldenhar/Oculo-auricular vertebral
syndrome




Earlier
identification

- earlier
Intervention

- Improved
outcomes

ASD can be reliably
diagnosed ~ 18 months

Many possible “red flags”
emerge ~ 12-15 months



Early Reduced
Social
Communication
Skills

Poor eye
contact

Lack of
posturing for
social
communication

Reduced social
smile

Reduced
showing




Additional Early
Social

Communication
Challenges

— Reduced giving
for shared
enjoyment

— Poor joint
attention

— Reduced
imitation

gesture use / -ii"i |

— Reduced




Developmental Nature

« Symptoms qualitatively different at different stages of
development

* Negative symptoms (e.g., lack of imitation at 18
months) may be more indicative of autism than
positive symptom approach because many of the
positive symptoms are often present in other
neurodevelopmental disabilities




Early vs Later

* Look for what's missing « Presence of atypical
+ Consider quality and function of communication
social/communication — Echolalia
— To direct and regulate — Stereotyped language
— To request vs to share — Pronoun confusion
— Engagement and play — Atypical prosody

— ldiosyncratic language




Regression

» Loss of previously mastered skills warrants referral to
PCP and/or for evaluation

— May also warrant updated audiological evaluation
 Distinguishing from hearing change

— Typical ASD regression between ages 12-24
months

— Decline in speech/language only or also other skills
& — Return to baseline functioning




: -Anything beyond what one
Delays N could expect based on

Language hearing status, etiology, or
Intervention history
Warrant

- Consider the “why”

al “A lack of progress should never be
assumed to be only due to a mismatch

Eval uation of chosen communication modality or

insufficiencies in the language
stimulation environment”

(Wiley & Innis, 2014)



Although not a “core symptom”, language
deficits go hand-in-hand with ASD

= True for deaf/HH as well as hearing

Shield study of Deaf of Deaf children with
ASD

= About 1/3 had minimally expressive sign

= On average, receptive ASL skills were
significantly below peers

Suggests that exposure to sign in and of
itself is unlikely to be a “silver bullet” in the
case of ASD even though often used as an
Intervention for hearing children with ASD

May need alternative communication
strategies such as AAC



Characteristics of ASD language features in sign and speech

SIEIES Differences

f)
Jargon Pronoun reversal (speech only?)
Echolalia Palm reversals (sign only)

: Facial grammar - impaired?
Pronoun avoidance/Use of names 9 P

Spatial grammar - classifiers,

Lack of expressive language
agreement verbs

Deficits in receptive language
Idiosyncratic language

Pragmatic deficits







« Diagnosis and
assessment:

—Unique error type
could be a red flag
for deaf children
(beyond age 2)

* Intervention:

—Signing next to a
child with ASD may
be more effective
than face-to-face

A

A Deaf mother signing in
front of her child






Yes,

Johnny
wants a
cookie!







Social
communication

-Symptoms must be considered within
context of communication access and
cultural context

-Early pre-verbal social communication
skills should not be impacted

-Social interactions mediated by language
vs. less language demand




Repetitive

& Intense/unusual M Repetitive body
Restricted interests movements
Behaviors

Unusual Sensory
sensory processing
exploration difficulties




Behaviors To Consider
More Deeply -
Perhaps Linked to

Reduced Language

« Self-injurious
behaviors

« Difficulties with
transitioning or change
to routine

* Repetitive
behavior/play




Reduced
response to
name

Language
Delay

Typically

Developing Delayed
d/Deaf theory of
mind

Pragmatic
Language
difficulties

Sensory
processing
differences

Differential Diagnosis




Differential diagnosis requires
understanding impact of language
access

Developmental stages of acquiring sign language are
still being defined

Differentiating “language deprivation” from
symptoms of ASD

Pragmatic language skills



Factors influencing differential diagnosis

Etiology of
hearing loss
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1

Modified
Checklist
for
Autism in
Toddlers,
Revised

(MCHAT-
R)

Screening tools for ASD

2

Screening
Tool for
Autism in
Toddlers
and Young
Children

(STAT)

3

LENA

4 )
Social Social
Communicati Responsiveness
on Scale- Second

Questionnaire Edition (SRS-2)

(5€Q)



Screening children who are deaf or hard of hearing for

autism
LENA: Language ENvironment

Analysis




LENA Methods: Automatic Processing

Consonant-like Sound,

Phone Vowel-like Sound,
Recognition

Non-Speech Sound,

Pause




Data Set of the Study

Child Groups Number of Number of  Child Segments Phoneme-like Units
Children (N) Recordings (number in million) (number in million)

Typical Development. 106 802 2.15 M 8.42 M

Language Delay 49 333 0.75 M 2.65M

but not ASD (LD)

Autism 71 225 0.53 M 1.82 M
(ASD)

Total 226 1363 3.43 M 12.89 M
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CDI: Social Age Quotient
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Results

“Criteria 3” is the most robust measure resulting in the most
accurate need for referral.

Using a double screen (LENA and CDI) the refer rate for the
LLAS and M-CDI is 16.87%

- Those that referred on LLAS but not the M-CDI was 24.10%

- Those that referred on the MINN-CDI Social but not the LLAS were

7.23%

Therefore, using a double screen relying on “criteria 3" is the
most appropriate for determining who warrants referral for
further evaluation as the other two criteria have a high false
positive rate (indicate concern when no problems exist)

The sensitivity for referral is robust for all types of hearing
loss, except for bilateral severe/profound hearing loss




Results: Other Findings

Among 20 children in the study flagged on the LLAS alone (not the
social subscale on the MINN-CDI Social) did not have suspicions of
ASD by their CHIP provider, suggesting further diagnostic evaluation
may not be needed.

6 children were classified not at risk by the LLAS, yet had scores
below the cut-off concern on the CDI Social (<0.8 quotient), one of
whom has mild ASD (false negative on LLAS)

3 children in the study have been diagnosed with a form of ASD (2
with severe to profound HL), one of which was a false negative (did
not screen positive) and the other two were noted as risk by criteria 3

The LLAS may not be sensitive enough to pick out minute vocal
gualities of children with milder forms of ASD




LENA™ Language and Autism Screen (LLAS)
Accuracy for ASD Screens vs. LLAS

LLAS - 1% Recording (2448 mo. sample) 190 2448 _

CHAT (Checklist for Autism in Toddlers) 16,235 Avg.=19 mo. Parent repo 5-10 min. 1.0(100%)
(12 ASD) 14 items; clin
observatio
M-CHAT (Modified Checklist for Autism 1,293 18-30 mo. Parent report 23items | 3 min. .87
in Toddlers) (39 ASD)

ESAT (Early Screening for Autistic Traits) 3724 - . Parent report 18items 5 min
(18 ASD)

ABC (Autism Behavior Checklist) 133 -11 years Caregiver checldist of | 5-10 min
(38 ASD) 57 behaviofs

ASQ (Autism Screening Questionnaire) 200 4-40 j,rears Clinician checklist m

now called the SCQ (160 ASDI 40 questions




Parent Measures

* Social Communication Questionnaire
— Children over age 4; mental age over age 2
— Cut off over 15= referral for full evaluation
— English and Spanish version

« Social Responsiveness Scale- Second Edition
— Ages 2 through adulthood
— Parent and teacher rating scales
— Rates Domains: Social Awareness, Social Cognition, Social Communication,
Social Motivation, Restricted Interests and Repetitive behavior
« Autism Diagnostic Interview- Revised
— Children and adults with mental age >2
— Standardized interview yields scores mapped onto algorithm
— English and Spanish version

Y




LEVEL Il

 Direct Assessment Instruments

« Autism Diagnostic Observation Schedule (ADOS-2)
« Childhood Autism Rating Scale (CARS)
 Gilliam Autism Rating Scales (GARS)

* “Gold Standard”

— ADI-R or similar interview
— ADOS-2
— Clinician’s Judgment




4 “Gold standard”
assessment tools
commonly used with
hearing children have not
been validated with

\_ children who are D/HH

« Efforts underway in Great Britain to validate ADOS-2,
SRS-2, SCQ for use with D/HH

( manner

Use Of ADOS-2 Wlth *Failure to administer module that matches the child’s

language functioning results in lack of ability to assess
D/HH (I\/l ood & atypical language and social communication
- *Administration of “easier” module relies on tasks that are
Shl@'d, 2014) too developmentally easy and a missed opportunity to
\_ assess social/lcommunication skills appropriate for the

*Use of ADOS-2 algorithms with D/HH is not advised
Many tools may not «Screening tools such as MCHAT-R and SCQ can both over and

re“ably |dent|fy ASD under-identify D/HH children with ASD

* Advisable to still refer a child who presents with red flags for

i ASD who “passes” these screening measures for a more
among Chlldren WhO comprehensive assessment
ol (= D/H H *When used by a clinician familiar with ASD and deafness,

\ ADOS-2 may reveal important clinical information
s

Multiple sources of information and rule in/rule out process are
necessary




Diagnostic Challenges

-

Lack of standardized
assessment tools for
Deaf/HH

Lack of research or
agreed upon clinical
best practice

Providers - trained in\
deafness or ASD, not
many trained in
both/may mistake
overlapping
symptoms as ASD or
fail to recognize
distinguishing
features of ASD

Presentation of ASD

may look different in a

signed language vs.
oral language

Assessment via
interpreters

\_ 4




Earlier identification = earlier treatment =
better outcomes

« Audiologists, TOD, SLPs, early interventionists often

first to recognize symptoms which are not typical for
hearing loss

« Key role in facilitating early identification and earlier
Intervention




Why
refer?/
Why

diagnose?

Communication decisions

Parental validation



The "Big” picture

DSM-5: The New Criteria
DSM-35: Conceptual Framework

Aggression
Gastro-intestinal Social
Dysfunction Impairment
Sleep Disturbance ADHD | X Sﬂf.l:l:v
o Autism : .
r PIBHEI!H . o .
Speech/Spe W -umRenet

IBE]] avigrs &

Communicaffyix gy de

Defic Restpicted
W\ Hierests




Sharing Diagnostic Information with
Families

[ —
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Supporting Families

Do not delay raising concerns with families

Families may not understand what is/is not attributable to hearing
loss

Start with strengths and discuss concerns in a kind, clear manner

Help families recognize symptoms of ASD are broad: filter what
does/does not apply to their child

Be able to help families identify resources for seeking diagnostic
clarification and support

Connect with other families with children with similar
strengths/needs




Joining with families

Discuss observations without judgment, but with professional guidance, providing
context for observed strengths and needs

Did you notice? ... | would typically expect.... That behavior is different than what
we typically expect of a child with x hearing loss

Explore family concerns/fears

Provide information
« Discuss communication challenges distinctly from communication modality issues
Provide (credible) resources-

» Firstsigns.org
» Autism treatment network/autism speaks
« where to go for further evaluation of concerns?




Still not sure?

-Uncertain about necessity of referral?
Maybe child will “grow out of it?”

-Unsure where to refer?
-Anxiety about parent response

-Previous negative experiences referring
for similar evaluations

-waitlists
-providers who don’t understand

-Outside of scope of practice?




Where to refer?

-Primary care physician or
developmental behavioral pediatrician

- Alicensed psychologist trained in
ASD assessment

- University Center on Excellence in
Developmental Disabilities

https://www.aucd.org/directory/direct
ory.cfm?program=UCEDD

- Autism Society directory

https://www.autismcolorado.org/list-
of-resources




Improving the diagnostic
evaluation through
consultation

-Provide information to diagnostic team
regarding behaviors which fall outside
of expectations based on child’s hearing
loss

-Consider sending familiar
interpreter/teacher if child has
idiosyncratic communication

-Refer to center that utilizes
multidisciplinary approach




References

» Alford, R. L., Arnos, K. S, Fox, M., Lin, J. W., Palmer, C. G., Pandya, A., ... & Professional Practice and Guidelines Commitee.
(2014). American College of Medical Genetics and Genomics guideline for the clinical evaluation and etiologic diagnosis of
hearing loss. Genetics in medicine, 16(4), 347.

* Beers, A., McBoyle, M., Kakande, E., Dar Santos, R., & Kozak, F. (2014). Autism and Peripheral Hearing Loss: A Systematic
Review. International Journal of Pediatric Otorhinolaryngology: 78, 96-101

» Broder-Fingert et. al. (2016). A Pilot Study of Autism-Specific Care Plans During Hospital Admission. Pediatrics, 137.

» Chevallier, C., Parish-Morris, J., Tonge, N., Le, L., Miller, J., & Schultz, R. T. (2014). Susceptibility to the audience effect explains
performance gap between children with and without autism in a theory of mind task. Journal of Experimental Psychology: Generd,
143(3), 972-979.

» Autism and Developmental Disabilities Monitoring Network Surveillance Year 2010 Principal Investigators. (2014). Prevalence of
autism spectrum disorder among children aged 8 years—autism and developmental disabilities monitoring network, 11 sites,
United States, 2010. Morbidity and Mortality Weekly Report: Surveillance Summaries, 63(2), 1-21.

» Dammeyer, J. (2012). Children with Usher syndrome: mental and behavioral disorders. Behavioral and Brain Functions, 8(1), 16.

» Fitzpatrick, E. M., Lambert, L., Whittingham, J., & Leblanc, E. (2014). Examination of characteristics and management of chitiren
with hearing loss and autism spectrum disorders. International journal of audiology, 53(9), 577-586.

» Gaffney, M., Eichwald, J., Grosse, S. D., & Mason, C. A. (2010). Identifying infants with hearing loss-United States, 1999-

2007. Morbidity and mortality weekly report, 59(8), 220-223.

* Grove, R., Roth, I., & Hoekstra, R. A. (2015). The motivation for special interests in individuals with autism and controls:
Development and validation of the special interest motivation scale. Autism Research, 9(6), 677-688.

* Hartshorne, T. S., Grialou, T. L., & Parker, K. R. (2005). Autistic-like behavior in CHARGE syndrome. American Journal of Medical
Genetics Part A, 133(3), 257-261.

« Johnson, N. L., Bekhet, A., Robinson, K., & Rodriguez, D. (2014). Attributed Meanings and Strategies to Prevent Challenging
Behaviors of Hospitalized Children With Autism: Two Perspectives. Journal of Pediatric Health Care, 28(5), 386-393.

« Joint Committee on Infant Hearing. (2007). Year 2007 position statement: Principles and guidelines for early hearing detection and

9 intervention programs. Pediatrics, 120(4), 898-921.
+ Kancherla, V., Braun, K. V. N., & Yeargin-Allsopp, M. (2013). Childhood vision impairment, hearing loss and co-occurring autism

~spectium disorder. Disability and health journal, 6(4),383342.



References Continued

* Malow, B. A., Byars, K., Johnson, K., Weiss, S., Bernal, P., Goldman, S. E., ... & Glaze, D. G. (2012). A practice pathway for the
identification, evaluation, and management of insomnia in children and adolescents with autism spectrum disorders. Pediatrics,
130(Supplement 2), S106-S124.

* Mannion, A., & Leader, G. (2014). Gastrointestinal symptoms in autism spectrum disorder: A literature review. Review Journal of
Autism and Developmental Disorders, 1(1), 11-17.

* Miller, M. T., Stromland, K., Ventura, L., Johansson, M., Bandim, J. M., & Gillberg, C. (2005). Autism associated with conditions
characterized by developmental errors in early embryogenesis: a mini review. International Journal of Developmental
Neuroscience, 23(2-3), 201-219.

+ Myck-Wayne, J., Robinson, S., & Henson, E. (2011). Serving and Supporting Young Children with a Dual Diagnosis of Hearing Loss
and Autism: The Stories of Four Families. American Annals of the Deaf: 156 (4).

* Niehus R, Lord C (2006). Early Medical History of Children with Autism Spectrum Disorders. Developmental and Behavioral
Pediatrics. 27(2): S120-127

* Rosenhall, U., Nordin, V., Sandstrom, M., Ahlsen, G., & Gillberg, C. (1999). Autism and Hearing Loss. Journal of Autism and
Developmental Disorders: 29 (5)

» Shearer, A. E., Hildebrand, M. S., & Smith, R. J. (2017). Hereditary hearing loss and deafness overview.

» Stiegler, L. & Davis, R. (2010). Understanding Sound Sensitivity in Individuals with Autism Spectrum Disorders. Focus on Autism
and Other Developmental Disabilities: 25 (2) 67-75

» Szarkowski, A., Mood, D., Shield, A., Wiley, S., & Yoshinaga-Itano, C. (2014, November). A summary of current understanding
regarding children with autism spectrum disorder who are deaf or hard of hearing. In Seminars in speech and language (Vol. 35, No.
04, pp. 241-259). Thieme Medical Publishers.

+ Szymanski, C. A, Brice, P. J., Lam, K. H., & Hotto, S. A. (2012). Deaf children with autism spectrum disorders. Journal of Autism and
Developmental Disorders, 42(10), 2027-2037.

» Thompson, D. G., & Tielsch-Goddard, A. (2014). Improving Management of Patients With Autism Spectrum Disorder Having
Scheduled Surgery: Optimizing 20Practice. Journal of Pediatric Health Care, 28(5), 394-403.

\Warner, G., Howlin, P., Salomone, E., Moss, J., & Charman, T. (2017). Profiles of children with Down syndrome who meet screening
criteria for autism spectrum disorder (ASD): a comparison with children diagnosed with ASD attending specialist schools. Journal of

Intellectual Disabilit¥ Research| 61‘1'l 75-82.



References

Shield A, Meier RP. (2012) Palm reversal errors in native signing children with autism. Journal of
Communication Disorders, 45(6):439-454

Shield A. (2014). Preliminary findings of similarities and differences in the signed and spoken language of
children with autism. Seminars in Speech Language , 35(4):241-259

Shield, A., Meier, R.P., & Tager-Flusberg, H. (2015). The use of sign language pronouns by native-signing
children with autism. Journal of Autism and Developmental Disorders, 45, 2128-2145

Yoon, PJ, Price M, Gallagher K, Fleisher, BE, Messner, AH. The need for long term audiologic follow up of
neonatal intensive care unit (NICU) graduates. Int J Pediatr Otorhinolaryngol. 2003: 67 (4); 353-357.




Resources

Autism Society
Autism Speaks/Autism Treatment Network

Community Centered Boards (CCBs)

CDE Guidelines for educational identification of ASD


http://www.autism-society.org/
http://www.firstsigns.org/
http://www.cde.state.co.us/cdesped/guidelines_autismedid

Resources

Gallaudet Odyssey special editions re: deafness/autism

See November 2014 special edition of Seminars in Speech and
Language, 35, (4)

Deafness and Family Communication Center of the Department of
Child and Adolescent Psychiatry- Children’s Hospital of Philadelphia

Colorado Hands and Voices- Deaf Plus

Raising and Educating Deaf Children e-bulletin July 2016

http://www.raisingandeducatingdeafchildren.org/category/ebulletin
s/#July 2016


http://www.raisingdeafkids.org/special/autism/
http://www.cohandsandvoices.org/plus/index.html

