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Technology 
Facilitating Communication for Children 
with Complex Medical Needs 

James Chinarian, MD, Pediatric Rehabilitation Medicine 
Jennifer Ferreira, MS, CCC-SLP, Pediatric Speech-Language Pathologist  

• We have no financial interest in 
the products or devices that we 
will be discussing today. 

Disclaimers 



4/11/18	

2	

•  Verbal:  sounds, speech 
•  Written: by hand, by keyboard 
•  Non-verbal:  pragmatic/social, i.e. 

gestures, signs, facial expressions, 
“body language”, eyes, “one for yes/
two for no”, dragging a parent to the 
refrigerator 

 

Types of communication  

•  No tech (writing for those who can’t 
talk, magnetic pictures/letters) 

•  Low tech (communication notebooks 
and boards, PECS, simple switches) 

•  High tech (SGDs, adapted computer 
access, writing programs) 

Augmentative and Alternative     
Communication (AAC) 
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• Cognitive/language disorder  
• Motor speech disorder 
• Generalized motor disorder/

neuromuscular disease 
 
 

Causes of impairment in 
communication 

 
•  Cerebral palsy 
•  Brain injury 
•  Spinal cord injury 
•  Autism 
•  Neurodegenerative diseases (SMA, 

ALS, etc) 
•  Syndromes (Down, Goldenhar, 

Arthrogryposis, etc) 
 

Who are we talking about? 

•  Cognition 
•  Vision 
•  Hearing 
•  Weakness 
•  Coordination 
•  Dysarthria 
•  Age 
•  Language 

 
 
 
 
 

Barriers   
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“If you want to know what it is like to be 
unable to speak, there is a way. Go to a 
party and don’t talk. Play mute. Use your 
hands if you wish but do not use paper and 
pencil. Paper and pencil and not always 
handy for a mute person, Here is what you 
will find: People talking; talking behind, 
beside, around, over, under, through and 
even for you. But never with you. You are 
ignored until finally you feel like a piece of 
furniture. (Rick Creech, 1998) 
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dumb  
adjective \ˈdəm\ 
Definition of DUMB 
1 a :  lacking the human power of 
speech <dumb animals>  
b of a person often offensive :  lacking 
the ability to speak  
2:  temporarily unable to speak (as 
from shock or astonishment) <struck 
dumb with fear>  

Webster’s Dictionary  

•  https://youtu.be/GiYCL27msik 

Carly  

•  https://youtu.be/a34qMg0aF6w 
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•  Lev Vygotsky (1978)-Social 
interaction plays a fundamental 
role in cognitive development  
– Cognition-community plays a role in 

creating meaning  
• Self talk-when we talk ourselves 

through something in our head versus 
trying varying strategies 

– Requires language exposure and 
language practice  

Vygotsky  

	
	
	

Welcome to the New World… 
 
The Center for Disease Control and Prevention (CDC) published in 
2012 the following statistics about autism.  
 
2012-About 1 in 68 children has been identified with autism 
spectrum disorder (ASD) according to estimates from CDC's Autism 
and Developmental Disabilities Monitoring (ADDM) Network.  
 
Comparison of 2008 findings with those for earlier surveillance 
years indicated an increase in estimated ASD prevalence of 23% 
when the 2008 data were compared with the data for 2006 (from 
9.0 per 1,000 children aged 8 years in 2006 to 11.0 in 2008 for 
the 11 sites that provided data for both surveillance years) and 
an estimated increase of 78% when the 2008 data were 
compared with the data for 2002 (from 6.4 per 1,000 children 
aged 8 years in 2002 to 11.4 in 2008 for the 13 sites that provided 
data for both surveillance years).  
 
Prevalence of Autism Spectrum Disorders — Autism and Developmental Disabilities Monitoring Network, 14 
Sites, United States, 2008. (2012, March 30). Retrieved May 26, 2016, from http://files.eric.ed.gov/fulltext/
ED530639.pdf  

•  The average prevalence of cerebral 
palsy across the 3 sites was 3.6 cases 
per 1000. (Yeargin-Allsopp,  M.,  Braun, 
K., Doernberg,  Benedict, R., Kirby, R., 
Durkin, M. (2008) Pediatrics Vol. 121(3), 
547 -554) 

•  Down Syndrome-Down syndrome 
continues to be the most common 
chromosomal disorder. Each year, about 
6,000 babies are born with Down 
syndrome, which is about 1 in every 700 
babies born 

•  Birth defects affect one in every 33 
babies (about 3% of all babies) born in 
the United States each year 

Statistics  
•  There are no specific stats 

on how many children are 
institutionalized but looking 
at the US department of 
health and human services 
reports from the mid-2000s, 
it appears to be between 5 
and 10% of disabled 
children of any severity are 
institutionalized.  

•  http://aspe.hhs.gov/daltcp/
reports/ssireles.htm 

•  http://aspe.hhs.gov/daltcp/
reports/hghcstes.htm 
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•  Will AAC keep my child from 
learning to talk? 

•  Sometimes parents and professionals 
worry that using AAC will keep their 
child from learning to talk. 
 
Research demonstrates that using 
AAC does NOT stop children from 
learning to talk. 

FAQ 
•  In fact, the overwhelming majority of 

participants demonstrate gains in 
speech after AAC is introduced. 

•  AAC helps children build success 
communicating. 

•  For more information about the 
research on the impact of AAC on 
speech development, see:  

–  Millar, D., Light, J., & Schlosser, R. 
(2006). The impact of 
augmentative and alternative 
communication intervention on the 
speech production of individuals 
with developmental disabilities: A 
research review. Journal of 
Speech Language Hearing 
Research, 49, 248-264. 

•  Goldenhar one out of every 
3500 to 25,000 babies at 
birth (Medscape, 2011) 

•  Presents with congenital 
anomalies including aural 
atresia described by ENT 
as grade 4 microtia on the 
right and grad 3 on the left 
with an opening present 
and micrognathia 

 
Jonathan 
Goldenhar Syndrome-(also known as Oculo-Auriculo-
Vertebral (OAV) syndrome) is a rare congenital defect 
characterized by incomplete development of the ear, nose, 
soft palate, lip, and mandible 
 
 

•  Speech and language 
development moderate to 
severe-Oral motor all labial 
sounds he makes become 
glottal  

•  Atresia in the ears-He has a 
BAHA(Bone anchored hearing 
aids) 

•  Discussion regarding possible 
dismissal-Limited Progress 

•  Facial paralysis 
•  Unintelligible speech  

 
 

Jonathan 
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•  When referred unable to answer /wh/ 
questions, signed or stated  

Jonathan continued…. 

•  Phonological awareness and early 
reading development in childhood 
apraxia of speech(CAS)   

―  Inferior phonological awareness 
―  But the most effective way to learn to read 

•  Motor planning deficits for blending 
–  Word and sound approximation 

Ø  Browder, Ahlgrim-Delzell, et 
al. (2008) investigated the 
relative effectiveness of 
literacy curriculum that 
incorporated phonological 
awareness and decoding 
skills and traditional sight 
words. Results indicated 
that the curriculum that 
incorporated phonological 
awareness and decoding 
was more effective than 
traditional sight words   

•  Storybook interactions of 
children with Complex 
Communication Needs (CCN) 
differ 
–  They do not choose the book-

not interesting to them 
–  Parents chose a different book 

every time 
•  Repeated readings are critical in 

building comprehension skills, 
inferencing skills, retelling or 
narrative stories anticipate events 
or story lines and participating in 
pretend reading. (Light et. al, 
1994) 

•  Dialogical reading for 
comprehension –Asking open 
ended questions during 
reading…. 

Reading and AAC 

•  Adopted from Africa at 14 
months old from the Congo 

•  Patient with dx of 
polymicrogyria after MRI at 2 
years of age (Mother reports it 
is diffuse in nature but 
concentrated in perisylvian 
region/Broca's area of brain).   

•  Malaria x2, hook worm, and 
Giardia. Followed by 
developmental peds, 
neurology, GI, and ENT. 

•  Judah uses over 100 signs and 
utilizes (family does not sign) 

•  Currently not receiving 
individual speech/ language 
treatment.  

•  Originally referred to ACH for 
PROMPT 

•  Cognitive testing performed, 
however, results withheld 
secondary to pt. being 
nonverbal 

•  School wants to service in a 
deaf and hard of hearing 
classroom…?  

•  Cognitive testing happening 
now. Mom states that psych 
was in tears about how normal 
his scores are… 

Judah 
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•  https://vimeo.com/
165938637 

Now Judah is in a regular 
education classroom and loves 
to tell jokes  

•  https://vimeo.com/
165938399 

•  Hold off on augmentative 
communication until 
traditional forms are 
exhausted 

•  Insurance companies 
deny access to computer 
technology until they can 
demonstrate that they 
can use them  
–  Cause and effect 
–  Specified cognitive skills  
–  School concurrence 
 

•  Key components to teaching 
literacy skills to those with 
CNN 
–  Sufficient time for 

instruction 
–  Appropriate and effective 

instructional techniques 
–  Adaptations to ensure 

active participations of 
individuals with speech, 
motor, and/or sensory 
perceptual impairments 

Traditional Therapy 

•  Infantile-onset ascending 
hereditary spastic paralysis is 
one of a group of genetic 
disorders known as hereditary 
spastic paraplegias. These 
disorders are characterized by 
progressive muscle stiffness 
(spasticity) and eventual 
paralysis of the lower limbs 
(paraplegia). The spasticity 
and paraplegia result from 
degeneration (atrophy) of 
motor neurons, which are 
specialized nerve cells in the 
brain and spinal cord that 
control muscle movement 

•  DX in 2013  

•  Hereditary spastic paraplegias 
are divided into two types: pure 
and complicated. The pure 
types involve only the lower 
limbs, while the complicated 
types involve additional areas 
of the nervous system, 
affecting the upper limbs and 
other areas of the body. 
Infantile-onset ascending 
hereditary spastic paralysis 
starts as a pure hereditary 
spastic paraplegia, with 
spasticity and weakness in the 
legs only, but as the disorder 
progresses, the muscles in the 
arms, neck, and head become 
involved and features of the 
disorder are more 
characteristic of the 
complicated type. 

Noah 
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•  Was in speech therapy 
from age 2 to 4  

•  Intelligibility never more 
than 30% 

•  Intonation and pitch is 
accurate  

Noah 

•  Tobii/Dynavox  
•  Eye Gaze 
•  Environmental 

controls  
•  Speech has already 

begun to decline 
•  https://youtu.be/z1tB-

BFdOvA 

Noah Continued….. 

Autism 
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•  Communicate with 
friends 

•  Text friends 
•  Classroom 

participation   

•  Facebook  
•  Twitter 
•  Newspapers 

Friendships 

•  The process of learning 
language and communication 
skills at birth. 

•  Interventions with children with 
special needs should start as 
early as possible. 

•  At Penn State University they 
have implemented programs 
as young as 6-9 months of 
age. 

•  Children are less likely to 
become frustrated and rely on 
challenging behaviors. 

 
 

When intervention starts early: 
•  Increased opportunities to 

learn language and 
communication skills. 

•  Success 
•  Increased social participation  
•  Proactive vs. reactive-future 

considerations. 

When Should Intervention Start 

•  Introduction of communication strategies 
•  Development of systematic language 
•  Initiation of conversation 
•  Unlocking cognitive abilities 
•  Psychological and social improvements 
•  Not necessarily to replace speech, but to 

augment it 

Goals of AAC   
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•  Ipad 
–  Proloquo2Go 
–  Pogo  
–  Touch Chat 
–  Quick Talk AAC 
 
 

•  Nova Chat (PRC) 
•  Accent (PRC) 
•  Dynavox 
•  Go Talk  

Devices 

•  Sometimes you are 
exhausted with 
what you do…. 

•  Sometimes we are 
so different we 
think we will never 
be able to 
communicate…… 

A little bit of love  

 
 
 
 
 
 
 
 
And sometimes….we are thankful 
for the opportunity 
 
 


