we have far to go!

Papers in the field of D/HH with
ASD largely at case series level
of evidence or expert opinion
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Evidence-based framework
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Short talk summary:

Autism Spectrum Disorders in
Children who are D/HH:
what do we know and where do
we need to go?

What do we know about typical and
atypical language learning?

D/HH with ASD, then what do we
know about ASD?

Personal disclosure: Some days I think I
know what autism is and other days I am
completely perplexed

No Financial Disclosures

Disclosures

What is foundational to learn
language?

Describe the challenges and gaps in applying
evidence-based treatment approaches in children
who are D/HH with ASD

Describe medical conditions which can occur in
children who are D/HH with ASD which can impact
care needs

List developmental conditions which may mimic
ASD in children who are D/HH

Recognize atypical development in children who
are D/HH which may indicate an autism spectrum
disorder (ASD)

Learning Objectives

Johnson, K, DesJardin, J, Barker, D, Quittner

Neurotology 2008 (29) 246-250.

Finding the acceptable distance for joint attention
to be optimized

Johnson, K, DesJardin, J, Barker, D, Quittner
Neurotology 2008 (29) 246-250.

Shaping behavior towards joint attention (bringing
toys up to your face, inserting yourself in the play
routine briefly, waiting for any response and
reinforcing that response)

bubbles, shared cause and effect, chase games, tickle
games

May need to think about games that are more typical
for children 9-15 months to enjoy

Moving back to foundational skills even if higher
skills are developed (vocabulary but not
conversation)

Moving back to foundational skills even if higher
skills are developed (vocabulary but not
conversation)

Shaping behavior towards joint attention (bringing
toys up to your face, inserting yourself in the play
routine briefly, waiting for any response and
reinforcing that response)

Building what is hard: Joint attention

information)

Requires communication partner to wait for the

Joint attention is MORE than EYE CONTACT

Deficits in joint attention is a CORE deficit in
children with ASD

Joint attention: foundational in language
learning and social communication

(attending)

Building what is hard: Joint attention

(attending)

Who thinks interaction is first?
Who thinks attention and attending is first?

Frameworks for language learning

Johnson, K, DesJardin, J, Barker, D, Quittner
Attention and Symbolic Play in Children With Cochlear Implants and Multiple
Neurotology 2008 (29) 246-250.

Finding the acceptable distance for joint
attention to be optimized

Identify activities that are motivating to
the child (motivational assessment)

Building what is hard: Joint attention

Joint attention games in hearing children:
https://www.youtube.com/watch?v=Dai13S2XbsI

Joint attention definition:
https://www.youtube.com/watch?v=1Aea8BH-PCs

Joint Attention

Strong, age appropriate,

Easy to engage in tasks

Limited

Strong

Visual problemsolving skills

Engagement

Eye contact

Family
engagement
and structure

Child 2

Young parents, good
engagement by
grandparents

Limited

Easy to engage in tasks

Strong, age appropriate,

Close to 2

thoughts

To get what we need as well as for
interaction and connection with others

Why do we communicate?

Close to 2

Age at implant

Child 1

Two boys, similar presentation,
different trajectory: eye contact

Intense interests or preoccupation, tend to be unusual
interests, adherence to routine or ritual

Restrictive, Repetitive Interests

Difficulties with eye contact, joint attention, facial
expression, understanding of gestures and non-verbal
communication, lack of interaction with peers, lack of
social reciprocity (showing, shared enjoyment)

Social interaction

Not just delayed language, but atypical use, such as
echolalia, scripted language, poor use of gestures,
difficulty sustaining conversation, a lack of social and
imitative play

Atypical Communication

Core Deficits in ASD

recognition of the burden of processing language
slow to warm temperament

Likely his limited eye contact was related to:

eventually diagnosed with mild apraxia of speech

Child 1 was later recognized to have gap between
receptive language and expressive language

Both boys had good response to CI with acoustic
access

What do you think happened
post-implant?

Deficits in social-emotional reciprocity
Deficits in nonverbal communicative behaviors
Deficits in developing and maintaining
relationships appropriate to the developmental
level

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

DSM V Criteria- Social
Communication

School and family asked for further
understanding of his developmental pattern

Limited peer interactions

Had very slow language development,
potentially a regression of skills

The second boy adapted well to his implant

What happened post-implant?

Encouraged support for meaningful peer play
with preferred activities (duck-duck-goose)

Encouraged school to implement true PECS,
sign support as a bridge to oral
communication

Had strong visual-perceptual cognitive
abilities (Leiter)

He was evaluated following CI for ASD and
met criteria for ASD

What happened next?

Stereotyped or repetitive speech, motor
movements, or use of objects
Excessive adherence to routines
Highly restricted, fixated interests that are
abnormal in intensity or focus
Hyper- or hypo-reactivity to sensory input or
unusual sensory interests**

Restricted, repetitive patterns of behavior,
interests, or activities as manifested by at
least 2 of the following:

DSM V Criteria- Restricted/Repetitive
Behaviors

I must give something to get something

Structured communication approach for children with
ASD (phase 1 to phase 4)
Builds joint attention and turn-taking

Picture Exchange
Communication System (PECS)

Other diagnoses may be present (ie ADHD,
anxiety)

Symptoms not explained by intellectual
disability or global developmental delay

Symptoms together limit and impair everyday
functioning

Symptoms must be present in early childhood

DSM V Criteria

A picture schedule or work schedule

What PECS is NOT

Severe deficits in verbal/nonverbal social communication
Severe inflexibility; difficulty coping with change, or other
restricted/repetitive behaviors

Level 3- Requiring very substantial support

Marked deficits in verbal/nonverbal social communication
Inflexibility results in causes significant interference with
functioning in one or more contexts.

Level 2- Requiring substantial support

Without supports in place, deficits in social communication
cause noticeable impairments
Inflexibility of behavior causes significant interference with
functioning in one or more contexts

Level 1- Requiring Support

Severity Level

Took a lot of work to engage in tasks
Took a lot of work to transition between tasks
Mother highly involved, father stay at home,
father with mental health concerns

Engagement
Family Engagement

Uses spoken language, prosody is atypical,
interest in fishing

Independent with self-help skills

Eye contact only occurred by taking a toy or
preferred item and putting it near my face

Low-average visual-problem solving
more delays in fine motor

Visual Problemsolving
Eye Contact

18 month girl with profound sensorineural
hearing loss

Age at implant

Pre-cochlear implant evaluation

Logan, K., Iacono, T., & Trembath, D. (2017). A systematic review of research into aided AAC to
increase social-communication functions in children with autism spectrum disorder. Augmentative and
Alternative Communication, 33(1), 51-64.

Building language components difficult
through pictures

PECS to Technology

Still strong visual-spatial cognitive abilities

Language deficits remain and impact his
academic outcomes

How is he doing?

Implementation/bulkiness of system

Generalization into broader settings can be
challenging for children (home vs school/therapy)

Setting

Actions
Objects
Photos
Icons

Initially may need two on one to build skills
What is motivating to the child
Level of processing abstract information

PECS: What to consider?

a Deaf Child With Autism : A Case Study

Some CI team members judgement of family

Appeared the wire was cut, prior to data logging
technology
Prompted questions about what was happening while in

Question of CI cord disturbance

went through a period of time where she would close her
eyes while in the booth

Testing in the booth was extremely challenging

challenging to map

She struggled to gain good access with the CI

What happened following CI?

Davis, T. N., Barnard-Brak, L., Dacus, S., & Pond, A. (2010). Aided AAC systems among individuals
with hearing loss and disabilities. Journal of Developmental and Physical Disabilities, 22, 241-256.
Lee, Y., Jeong, S. W., & Kim, L. S. (2013). AAC intervention using a VOCA for deaf children with
multiple disabilities who received cochlear implantation. International Journal of Pediatric
Otorhinolaryngology, 77(12), 2008-2013
Meinzen-Derr J, Sheldon RM, Henry S, Grether SM, Smith LE, Mays L, Riddle I, Altaye M, Wiley S.
Enhancing language in children who are deaf/hard-of-hearing using augmentative and alternative
communication technology strategies. Int J Pediatr Otorhinolaryngol. 2019 e pub

Technology/AAC evidence level in D/HH

AAC is not merely a speech generating
device, it is a tool to build language

Malandraki, G, Okalidou
Focus Autism Other Dev Disabl 2007 22: 23.

Evidence level in D/HH + ASD for PECS:

PECS to Technology

O ¨zdemir S et al. Factors contributing to non-use or limited use in
children, 11 years experience IJPO 2013 77: 407-409

2.9% (12/413) were non-users
33% (4/12) of the non-users had ASD

-2011

Compliance with CI in General
Population

Family hesitant for comprehensive autism evaluation

Next Steps:

Incidental/accidental observation at a deaf signing
community event

-

School observation

Observations

Selective mutism?
Abuse?
Soft failure of device?

Differential Diagnosis

Re-evaluation by DBPeds

Describe the challenges and gaps in applying
evidence-based treatment approaches in children who
are D/HH with ASD

Describe medical conditions which can occur in
children who are D/HH with ASD which can impact
care needs

List developmental conditions which may mimic ASD
in children who are D/HH

Recognize atypical development in children who
are D/HH which may indicate an autism spectrum
disorder (ASD)

Learning Objectives

Has not returned to institution for care

Autism Diagnostic Observation Schedule
(ADOS) administered in clinical setting
also concerning for ASD

Was diagnosed with autism by School for
the Deaf

Eventually stopped using CI

What happened following CI?

59%

27.2%
Compliance correlated
with severity of ASD
Hyperacousis in 2%

2-84 months

5 years

22/1050 children

Joint Attention
Eye Contact
Requesting
Showing
Turn-taking
Choice making

Problems in pre-linguistic communication

When might you suspect ASD?
(in any child)

Monica Rodriguez Valero, Mira Sadadcharam, Lise Henderson, Simon R. Freeman, Simon Lloyd, Kevin M. Green &
Iain A. Bruce (2016) Compliance with cochlear implantation in children subsequently diagnosed with autism spectrum
disorder, Cochlear Implants International, 17:4, 200-206

Development of verbal communication

Non-users

Time following CI for ASD diagnosis

Average Age of diagnosis of ASD

Characteristic

What does the literature say?
22 of 1050 children implanted at one center (Manchester,
UK between 1989 and 2014 diagnosed with ASD post CI:
2% with ASD

Compliance with CI in ASD

Fail 3/4

Influences reasoning

Gaps in social understanding

may have vocabulary, but not conversational skills, focus
on directing others and requests

Reduced range of language functions

Question-asking skills limited

Difficulty integrating information

Lack of clarification strategies
Not aware of misunderstanding

May not expect to understand

Possible Red Flags: Pragmatic

Communication/Language

Fail
3/4

Fail
3/5

Fail
2/2

Fail Criteria

X
X

X

Showing Behaviors

Pretend Play

X

X

X

X

X

X

Gestures-Waving

24
months

Pointing

X

X

18
months

X

X

Turning to Name Call

X

12
months

Imitation

X

8
months

Eye Contact

Behavior

Surveillance for Autism

does the child have the exposure to a good
language model and can they form signs in an
age appropriate fashion?

If manual approach chosen:

what is the effectiveness of amplification and use
of residual hearing and will it allow acquisition of
spoken language?

If auditory approach chosen:

Does the communication approach chosen
strengths?

Questions to Ask

To direct and regulate
To request vs to share
Engagement and play

Consider quality of communication,
including functions of communicative
actions

Looking for

Early on

Does the child have the ability to respond
appropriately to the message?

Does the child understand the message?

Does the child hear the message?

General Questions to Ask

Shield, A., Meier, R.P., & Tager-Flusberg, H. The use of sign language pronouns by native-signing children with
autism. Journal of Autism and Developmental Disorders 2015.
Shield
-320.
Denmark T, Atkinson J, Campbell R, Swettenham J. Signing with the Face: Emotional Expression in Narrative
Production in Deaf Children with Autism Spectrum Disorder. J Autism Dev Disord. 2019 49(1):294-306.
Denmark T, Atkinson J, Campbell R, Swettenham J. How do typically developing deaf children and deaf children with
autism spectrum disorder use the face when comprehending emotional facial expressions in British sign language? J
Autism Dev Disord. 2014 44(10):2584-92.

Atypical Prosody
Echolalia (spoken or sign)
Scripting (spoken or sign)
Idiosyncratic word use (spoken or sign)
Difficulties with pronouns, palm reversals, facial
markers

Looking for atypical aspects of communication

Later on

Describe the challenges and gaps in applying
evidence-based treatment approaches in children who
are D/HH with ASD

Describe medical conditions which can occur in
children who are D/HH with ASD which can impact
care needs

List developmental conditions which may mimic
ASD in children who are D/HH

Recognize atypical development in children who are
D/HH which may indicate an autism spectrum disorder
(ASD)

Learning Objectives

Gense and Gense 2005

Does child get upset with the routine is changed?

Does child prefer to follow a pattern or routine over and
over?

Does child play or interact with the same thing over and
over?

Do you have to teach phrases over and over in order to talk to
others?

Does child have trouble playing games that involve
imagination?

Does child shy away or avoid playing with others?

Does child have trouble watching others as they talk or sign?

Atypical language considerations

selective mutism, generalized anxiety disorders, social anxiety

Anxiety disorders

substantial processing deficits, RARE

Landau Kleffner and other epileptiform
language disorders

receptive language, expressive language, apraxia, pragmatic
language

Communication disorders

Play, communication attempts, social interactions should be
commensurate with cognitive/developmental level

Intellectual disability

Or, what else could it be?

What are the mimics of ASD?

Disability Research 2011 (55) 95-105.

In Deaf/HH: Maljaars, JPW, Noens, ILJ, Scholte, EM, Verpoorten, RAW,
vanBerckelaer-Onnes
-functioning

Auditory-Visual Misalignment

(attending)

Among children who are D/HH, may need a
different presentation/approach for language
learning, but should still follow typical
cognitive trajectory

Neurologically driven (Gesell)
Cognitively driven (Piaget)
Socially driven (Erickson)

Many theories, many with overlapping features

Cognitive Development

highly motivating activity and then will come when
called)

Why do you come to the TV when Blues Clues is on

You seem deafer than your audiogram

For D/HH:

Do you understand or are you ignoring me?

Are you listening?

Peripheral visual processing does occur but may not
be recognized

Auditory-Visual Misalignment

Congenital Heart Disorder requiring surgery

Later due to need for CHD repair first

Delayed development across the board (gross
motor, fine motor, cognitive)
Play schemes at developmental level

Had meningitis post-operatively, required reimplant

Questioned ASD due to no pretend play

Play at cognitive level (15 months), likely not
ASD

Medical Complications

Age at implant

Pre-op development

Post-op complications

ENT thoughts

DBP thoughts

Fairly nice engagement with adults
As he got older, peer social communication
deficits more evident
As he got older, restrictive interests more
apparent
(Trash trucks, recycle bins)
Educational system in a more rural region with
less expertise in deaf education
Short attention span and hyperactivity
prominent

Social interest

Restrictive interests

Educational Setting
Other factors

Used speech and sign language to facilitate
communication development

Communication

Mother with sensorineural hearing loss, uses

Family History

Expanded complex pretend play, independence,
emerging first-then concepts (first eat your green
beans, then you can have a cookie)

24 months

ID and ASD

Exploration and movement, climbing, reaction of others

Cause and effect, drop it pick it up game, waving, back
and forth play (ball), getting reactions from others
(biting, pulling off glasses)

9-12 months

Watch what others do and imitate, emerging but simple
pretend play, tantrums (early emotional regulation)

Mouthing, objects are becoming interesting

6-9 months

15-18 months

Interested in faces/people over objects

4-6 months

12-15 months

Interest/Skill

Age

General windows for cognition

Intellectual Disability, ASD?

Piaget

Mild Intellectual Disability
Autism Spectrum Disorder
Attention Deficit Hyperactivity Disorder-Combined Type

Diagnoses:

Features consistent with ASD on ADOS

Cognitive skills in the range of mild intellectual
disability

Multi-disciplinary Assessment

Erickson: Relational, purpose

2 years

Global developmental delays

Poor eye contact, repetitive play,
difficulties with transitions

Age at implant

Pre-implant evaluation

Atypical Features

Diagnosed with Smith Lemli Rare disorder of cholesterol metabolism
Opitz
which can impact development, can be
associated with ASD
Family engaged in NIH funded trials for
SLO)

Intellectual Disability, ASD?

trash trucks, gets very excited, escalates with his
communication and loudness
car scent air fresheners, repetitive requests for them, once
has them, asks over and over that he can keep them

At 15 years of age, current interests:

On medication to target attention, aggressive behaviors

Transferred to School for the Deaf which has expanded
his communication skills (spoken and sign language), still
with social communication deficits

Identified with a chromosomal deletion syndrome

Follow-up

Mild intellectual disability

Final Diagnosis:

Nice conversational skills and engagement
at cognitive level

Seen back at the age of 10 years, used
spoken language

Follow-up:

assessment of autism spectrum disorders in people with multiple disabilities Journal of Intellectual
Disability Research 2016 60: 2:101 112

OASID was designed to provide a more adaptive
approach in diagnosing ASD in people with multiple
disabilities. OASID is a semi-structured observational
instrument
deVaan G, Vervloed M, Peters-Scheffer NC, vanGent T, Knoors H, Verhoeven, L Behavioural

goal of accurate diagnose of ASD in people with sensory
and IDs

Organization/executive functioning/sequencing
Often struggle in reading and math
Reading non-verbal cues of others

Impacts visual-spatial domains:

There are children who have strong verbal
problem solving skills and weaknesses in
visual-spatial skills

not an educational label, but known within the
neuropsychology domain

Non-Verbal Learning Disability

A nod towards Non-Verbal LD

deVaan G, Vervloed M, Peters-Scheffer NC, vanGent T, Knoors H, Verhoeven, L Behavioural
assessment of autism spectrum disorders in people with multiple disabilities Journal of Intellectual
Disability Research 2016 60: 2:101 112

OASID had strong inter-rater reliability, internal
consistency, and construct validity

18 individuals evaluated, (2 excluded) expert
consensus (gold standard) on diagnosis (yes,
ASD or no ASD) of diagnosis on 50%

Built upon prior study/development of O-ADB (observation
of autism in deafblindness) tool new instrument developed
in 2009 (Hoevenaars-van den Boom et al.) and addressed
limitations
Developed a new tool: Observation of Autism in people

Assessment of individuals with
complexities: flip of a coin?

Assessment of individuals with
complexities: flip of a coin?

What are the mimics of ASD?

Features of global motor apraxia as well in
fine motor and gross motor domains

Later recognized to have apraxia of
speech once receptive language improved

Did not have autism spectrum disorder

Outcome:

such as selective mutism, generalized anxiety disorders, social
anxiety disorders

Anxiety disorders

substantial processing deficits, RARE

Landau Kleffner and other epileptiform
language disorders

receptive language, expressive language, apraxia, pragmatic
language

Communication disorders

play and communication attempts should be commensurate with
cognitive/developmental level)

Intellectual disability

Or, what else could it be?

Qualitative features
on evaluation

Cognitive Assessment Leiter in the above average range (118)

Substantial Language delay
Appearance of aphasia: Drew a picture of an
event (research study with EEG) to try to relay
her experience

At the age of 9

2 years
Many sensory processing difficulties: taking off
clothing, running down hallways, hiding under
desks when in therapy

Age at CI
Early presentation

Connexin mutation

Etiology

Significant Language Delay

what are they imitating
who are they imitating

Imitation also is a window into how
children see the world

Imitation helps us shape communicative
behavior

Imitation builds skills in many areas

Importance of Imitation

Branchio-Oto-Renal Syndrome

Imitation, shifting to new concepts/tasks
required multiple examples to process
next activity (throwing to kicking a ball)

Qualitative Cocnerns

School concerned about
as she
would try to hold her eye lids open when receiving
language-based instruction

Implemented AAC supports for language learning
and employed total communication approach (SEE)

Treated with AED, but late ID impacted outcome,
some limited improvement

Prolonged EEG (overnight) consistent with Landau
Kleffner Syndrome

LKS: rare but treatable

Had relatively strong visual-motor problem
solving skills

Limited language progress despite
amplification, SLP services

Visual spatial problem
solving skills

Progress

Late Age of Identification of 2 ½ to 3 years
Hearing Loss

Etiology

Difficulties with Imitation

attention, language, processing
recognition that hearing loss must be ruled out to diagnose
CAPD, but some children who are D/HH seem to have
overlapping features with hearing children with CAPD

Auditory Processing Disorders?

common overlap with ASD, ADHD, anxiety disorders

Sensory integration dysfunction

impulse control affects social interaction, through not processing
response,

ADHD

Or, what else could it be?

What are the mimics?

At 21, language level still significantly delayed, has
impacted educational achievement and
independence

Interestingly when providing spoken language and
ASL in a more grammatically ASL manner,
processing was improved

Language skills markedly below age

Encouraged school to bring in someone with
expertise in language-based learning disabilities

Aphasia: Follow-up

Nature of response to new stimuli
Ease or difficulty with which reactions can be modified
Length of time an activity is pursued
Energy level of responses
Effectiveness of extraneous environmental stimulation
to interfere with a behavior
Effectiveness of extraneous environmental stimulation
needed to get response
response/interaction

Regularity of physiologic cycles

Rhythmicity
Approach-Withdrawal
Adaptability
Persistence-Attention
Span
Intensity of reaction
Distractibility
Threshold of
responsiveness
Quality of mood

Description

Amount of physical movement

Activity Level

Quality

becoming a disorder?

Temperament: where is the line to

Deonna T Prelaz-Girod AC, Mayor-Dubois C, Roulet-Perez
E.Sign language in Landau-Kleffner syndrome Epilepsia
2009 50(Suppl.7):77 82

Some evidence (case series) for
sign language to support language
development in children with LKS

Treatment protocol with AED early
(at diagnosis)

Language regression, often after
the age of 3

In hearing children:

LKS: rare but treatable

hyper-vigilant to avoid sensory overload

Sensory Defensiveness

manage input by withdrawing, easily overlooked

Hyporeaction

high arousal, inability to focus attention,
negative affect, impulsive or defensive action

Sensory Overload (hyper-reactive)

Types of Sensory Issues

Videos examples

Made significant progress in expressive
language and speech production, but still
with issues of intelligibility

Enrolled in pilot study of AAC with Touch
Chat on an i-pad-mini

Diagnosed with apraxia of speech

Communication and attention

low threshold
(hyperreactivity)

high threshold
(hyporeactivity)

Point at which the summed sensory input activates the CNS

Sensory Threshold

Had anger outbursts, difficulties following adult
directions
Short attention span, high activity level
Repetitive questioning, mainly related to
schedule
Family sought support with behavioral therapist
Following re-evaluation and diagnosis of ADHD,
features of anxiety, trial of medication targeting
attention span somewhat helpful
School questioning autism spectrum disorder,
evaluation in process

Interventions

Question of ASD
raised

-461.

Behaviors

At the age of 5

Gal, E, Dyck
Sensory Processing Disorders in Children With and Without Developmental or

one treatment protocol will not help every child,
must individualize programming

Important to focus treatment on the pattern
of issues

movement, vestibular, touch, auditory stimuli,
visual stimuli, taste/texture

Look at patterns of sensory issues

Sensory profile questionnaire

Diagnosis with OT

Spoken and Listening Language Charter
school

Educational Environment

Higher level pragmatics

Markedly delayed, speech difficult to
understand

Expressive language

Average developmental skills

Cognitive measures

Average

1 year

Bilateral Cochlear Implants
Receptive language

Through newborn screening program

Early Identification

3 year old with difficulties in
communication and attention

extreme neglect, abuse

Post Traumatic Stress Disorder

all that flaps is not ASD

Benign stereotypies

often associated with OCD, ADHD, challenges in reading social
cues, non-verbal learning disability

children may look rigid in their behavior, unclear reasons for
behavior

Childhood onset Obsessive Compulsive
Disorder (OCD)

Refsum/Zellweger, Neuropathies

Conditions with neurologic regression

Usher Syndrome: can appear aloof to others who are trying to
gain their attention from the side

Peripheral vision field cuts

Absence seizures, may miss information while having seizure

Seizure disorders

What are the mimics?
Or, what else could it be?

What are the mimics?

Baribeau DA, Dupuis A, Paton TA, Hammill C, Scherer SW Schachar RJ, Arnold PD, Szatmari P, Nicolson R,
Georgiades S, Crosbie J, Brian J, Iaboni A, Kushki A, Lerch JP, Anagnostou E. Structural neuroimaging correlates of
social deficits are similar in autism spectrum disorder and attention-deficit/hyperactivity disorder: analysis from the
POND Network. Transl Psychiatry. 2019 9(1):72.

volume within specific social-emotional
regions of the brain (left lateral region, right
insula, ventral striatum)

Correlated structural MRI findings

32 controls, 44 children with OCD, 77
children with ASD, 77 children with ADHD

Overlapping neurocognitive
profiles: ADHD, ASD, OCD

Or, what else could it be?

Kentrou V, de Veld DM, Mataw KJ, Begeer S. Delayed autism spectrum
disorder recognition in children and adolescents previously diagnosed with
attention-deficit/hyperactivity disorder. Autism. 2019 4:1065-1072

1.5 years in boys, 2.6 years in girls

Gender differences:

Children and adolescents diagnosed with attentiondeficit/hyperactivity disorder received an autism
spectrum disorder diagnosis an average of 1.8
years later than children diagnosed with autism
spectrum disorder

Having a diagnosis of ADHD may delay recognition
and diagnosis of ASD

Caveat: In hearing children

http://autismconsortium.org/symposiumfiles/WalterKaufmannAC2012Symposium.pdf

Those children with larger
amygdala/hippocampal
volumes had fewer deficits
on the SCQ

Decreased volume in these
regions were associated with
more significant scores on
the Social Communication
Questionnaire

Brain Structure and Social Regions of
Interests based on SCQ results

Miller, D.T., Adam, M.P., Aradhya, S., Biesecker, L.G., Brothman, A.R., Carter,
N.P., et al. (2010). Consensus statement: chromosomal microarray is a first-tier
clinical diagnostic test for individuals with developmental disabilities or
congenital anomalies. American Journal of Human Genetics, 86;5, 749-64.

Autism and intellectual disability warrant a
specific genetic work-up that is not
included in a hearing gene panel

Risks for ASD include other genetic and
familial risks which are not solely attributed
to etiology of hearing loss

Etiology matters when it matters

Describe the challenges and gaps in applying
evidence-based treatment approaches in children
who are D/HH with ASD

Describe medical conditions which can occur
in children who are D/HH with ASD which can
impact care needs

List developmental conditions which may mimic
ASD in children who are D/HH

Recognize atypical development in children who
are D/HH which may indicate an autism spectrum
disorder (ASD)

Learning Objectives

Ramirez-Inscoe, J Bones, C: Additional difficulties associated with aeitiologies of
deafness: outcomes from a parent questionnaire of 540 children using cochlear
implants. Cochlear Implant International 2016 17:1: 21-30

Lower rate among children with connexin 26 mutation

CMV
Meningitis
Auditory Neuropathy Spectrum

11% of children had 3 or more issues, aka complexity
factor
Higher rates of problems in children with

Nottingham Auditory Implant Programme
590 families sent questionnaire:
Response rate of 91.5% (n=540)

Etiology: CI population

anxiety, ADHD, irritability, intermittent explosive
disorder

Other behavioral conditions

approximately 30%, usually between the ages of
12 months and 24 months

Language Regression

approximately 30%

Seizure disorders

Wide ranges described

Intellectual disability

Common co-morbidities within
children with ASD

11

Waardenbug

19

154

Unknown etiology
Connexin 26

69

Meningitis

12

24

ANSD
Usher Syndrome

34

Overall number
Congenital CMV

Etiology

Ramirez-Inscoe, J Bones, C: Additional difficulties associated with aeitiologies of
deafness: outcomes from a parent questionnaire of 540 children using cochlear
implants. Cochlear Implant International 2016 17:1: 21-30

(n=540)

0%

0%

6%

6%
(n=4)

8%
(n=1)

13%
(n=3)

15%
(n=5)

% with ASD

Etiology and ASD in CI population

Sleep disturbances

Commonly constipation

GI problems

Vitamin C, (scurvy) Vitamin D

Nutritional Deficiencies

Leading to nutritional deficiencies

Selective appetite/Avoidant Restrictive Food Intake
Disorder

Lead exposure

PICA

Common medical problems in
children with ASD

2
1
1
1
1

Meningitis
Auditory Neuropathy Spectrum
Waardenburg
CMV

Smith Lemli Opiz

Godfrey M, Hepburn S, Fidler DJ, Tapera T, Zhang F, Rosenberg CR, Raitano Lee N.
Autism spectrum disorder (ASD) symptom profiles of children with comorbid Down
syndrome (DS) and ASD: A comparison with children with DS-only and ASD-only.
Res Dev Disabil. 2019 Jun;89:83-93.

known higher risk for ASD and un-related to
hearing loss

Down Syndrome

What groups of children who are
Deaf/HH MAY have greater risk?

Monica Rodriguez Valero, Mira Sadadcharam, Lise Henderson, Simon R. Freeman, Simon Lloyd, Kevin M. Green &
Iain A. Bruce (2016) Compliance with cochlear implantation in children subsequently diagnosed with autism spectrum
disorder, Cochlear Implants International, 17:4, 200-206

11
5

Unknown
Prematurity

Etiology

n=22/1050, 2% with ASD

Etiologies in Manchester CI Population

Describe the challenges and gaps in applying
evidence-based treatment approaches in
children who are D/HH with ASD

Describe medical conditions which can occur in
children who are D/HH with ASD which can impact
care needs

List developmental conditions which may mimic
ASD in children who are D/HH

Recognize atypical development in children who
are D/HH which may indicate an autism spectrum
disorder (ASD)

Learning Objectives

Hoevenaars-van den Boom, MAA, Antonissen, ACFM, Knoors, H, Vervloed, MPJ
deafblindness and autism in people with congenital
deafblindness
Research 2009 (53) 548-558.

Not all in agreement with this finding due to
challenges in understanding the impact of dual
sensory impairment on presentation, however
some have found expert consensus on diagnosis
of ASD among deaf-blind

Hartshorne, T, et al: Autistic-Like Behavior in CHARGE Syndrome. American Journal
of Medical Genetics 2005: 133A:257 261.

Reports of autistic behavior in CHARGE syndrome
Used Autism Behavior Checklist to assess features
of 160 children with CHARGE as compared to
deaf-blind children and children with ASD

CHARGE Syndrome

What groups of children who are
Deaf/HH may have greater risk?

27 evidence-based interventions identified
for children with ASD (not focused on D/HH)

https://autismpdc.fpg.unc.edu/evidence-based-practices

Much of what we know is within the field of
Autism Spectrum Disorders

Evidence-Based Interventions

Dammeyer, J. Children with Usher syndrome 1/26 with ASD Usher Syndrome: mental
and behavioral disorders. Behavioral and Brain Functions 2012, 8:16.

Possibly Usher Syndrome: 1/26 (3/8%) with ASD

Stephens, BE et al. Screening for ASD in extremely preterm infants. J Dev Behav Ped
2012 33(7): 535-541

Possibly Prematurity: Most studies on prematurity
have only used screening tools, not confirmatory diagnostic
evaluations

Yamashita, Y et al. Possible Association between Congenital Cytomegalovirus Infection
and Autistic Disorder Journal of Autism and Developmental Disorders, 2003: 33 (4) 455459.

ASD

Symptomatic CMV: Case series of 7 children, 2 with

What groups of children who are
Deaf/HH MAY have greater risk?

Borders CM, Jones Bock S, Szymanski C. Teacher Ratings of
Evidence-Based Practices From the Field of Autism Deaf Studies
and Deaf Education, 2015, 91 100

Varying levels of awareness of
Established treatments for ASD
(20-

55% with area of expertise beyond
D/HH, 45% D/HH only

Surveyed Teachers of the Deaf

Teacher's perspectives on
evidence-based practice

Borders CM, Jones Bock S, Szymanski C. Teacher Ratings of
Evidence-Based Practices From the Field of Autism Deaf Studies
and Deaf Education, 2015, 91 100

Familiarity does not equate to implementation
16 EPB were used by <50% of TOD who had
familiarity with the practice

>80% of TOD are using EBP they are familiar with
(prompting/cueing, live modeling, schedules)

Borders CM, Jones Bock S, Szymanski C. Teacher Ratings of
Evidence-Based Practices From the Field of Autism Deaf Studies
and Deaf Education, 2015, 91 100

Task analysis: breaking a skill into smaller, more
manageable steps in order to teach the skill
Errorless learning
Shaping
Joint attention training

Several of the EBP TOD were familiar with, but
not using, are likely helpful for many students who
are D/HH Plus

Among TOD with experience teaching children with ASD,
Varying opinions on effectiveness

Teacher's implementation

Video modeling framework suggested for children with dual
diagnosis of deafness or hard of hearing and autism spectrum
disorder to promote peer interaction. Semin Speech Lang. 2014
Nov;35(4):331-42 Theoretical Paper

Teacher's perspectives

Garcia
-Stratton
Parenting Programmes to Deaf Children with Emotional and
Behavioural Problems, and Autism, and Their Families:
Annotation and Case Report of a Child with Autistic Spectrum
Disorder
Psychiatry 2007 (12) 125136. A Pilot Study, n of 1

Video modeling

Malandraki GA and Okalidou A The Application of PECS in a Deaf
Child With Autism: A Case Study. Focus on Autism and other
developmental disabilities, 2007: 22(1), 23-32.

Webster-Stratton Parenting Program

Picture Exchange Communication System:

Easterbrooks S and Handley CM Behavior Change in A Student
with a Dual Diagnosis of Deafness and Pervasive Developmental
Disorder: A Case Study. American Annuals of the Deaf 2005-2006.
150, 401-407.

What do we know about children
who are D/HH with ASD?

Applied Behavioral Analysis:

What do we know about children
who are D/HH with ASD?

Consider using children with autism spectrum
disorders as a comparison group in studies of
outcomes

Guardino C, Cannon JE. Deafness and Diversity: Reflections and
Directions. Am Ann Deaf. 2016 Spring;161(1):104-12.

Consider the "Radical Middle" approach to
working with students who are D/HH Plus
in order to provide them with all options for
academic, social, and emotional success

Take-home messages

rather than a control group of typically developing
children who are D/HH

They have all taught me something, made
me a better clinician, person, and parent

To all of the families and children who have
allowed me to share their journeys

Thank you

Infants and Young Children 2004 (17) 284-290.
Myck-Wayne, J, Robingon, S, Henson, E. Serving and Supporting Young Children with a Dual Diagnosis of
Hearing Loss and Autism: The Stories of 4 Families. American Annals of the Deaf 2011 156:4, 379-390.
Wiley S, Gustafson S, Rozniak J.Needs of parents of children who are deaf/hard of hearing with autism spectrum
disorder. J Deaf Stud Deaf Educ. 2014 Jan;19(1):40-9.

Try to link families with others as they often feel
quite isolated (not part of the deaf community, not
part of the autism community)

Build a stronger case for trialing evidence-based
autism interventions in children who are D/HH

do not exclude them from studies

Remember to listen actively, listen for the purpose
of understanding and not just to get your point
heard

Integration across fields of deaf-education and
expertise in autism spectrum disorders: there are
people and programs doing this, but they are few
and far between

Family Support
My learning objectives did not focus on family
support, but there are a few small studies (n of 1 to 4)
noting the challenges for families of children with
the dual diagnosis

Where to go from here?

Be part of the solution in building treatment
programs for children with the dual diagnosis

Pay attention to all children with atypical
learning patterns

Alternatively, in those with suspected ASD
get a definitive hearing evaluation completed

fact the child has a hearing loss

Take-home messages

