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Descriptions of Language &
Communication in Autism
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Leo Kanner’s Participant 1:
Donald Triplett

AUTISTIC DISTURBANCES OF AFFECTIVE CONTACT

Often, he would utter random words of phrases. Words had a "literal,
inflexible meaning" to Donald, and he was unable to recognize and apply
the denotation of a word to another context; each word had a definite,
designated definition and association in his mind. For the most part,
conversations with Donald consisted of a barrage of questions.

““During the last couple of years, |
have become more aware of a kind of
electricity that goes on hetween
people. | have observed that when
several people are together and having
a good time, their speech and laughter
follow a rhythm. I have always had a
hard time fitting in with this rhythm,
and | usually interrupt conversations

without realizing my mistake. The LR e L
problem is that I can’t follow the e A e T
rhythm” RS A RS ER 5 LA babas




Descriptions of Language in Autism

1. Absence of verbal abilities (e.g., the failure to acquire spoken
language during the lifespan), which is the outcome for
hetween 50~75% of autistic individuals (Rapin, 1991)

2.  Early language delays, with words first produced at an average

age of 38 months (Howlin, 2003), rather than the typical time
of 12=18 months.

3. Atypical features of language production, including echolalia
and jargon (Tager-Flusherg & Calkins, 1990)

4.  High-level discourse and pragmatic abilities (Bartak, Rutter, &
Cox, 1975; Bartolucci, 1982; Lord & Paul, 1997).

Rapin & Dunn (2003); Brain Development
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Language and Speech Characteristics in Autism

loannis Vogindroukas ', Margarita Stankova (', Evripidis-Nikolaos Chelas®, Alexandros Proedrou’

1. ASD with pragmatic language impairments without any other
language difficulties (functional language difficulty)

2. ASD in comorbidity with DLD and other developmental disorders (a
disorder in language and speech development)

3. ASD in comorbidity with intellectual disability with a global lag in
language and general intelligence

4.  ASD with severe difficulties in the development of social
communication and social interaction and secondary language
difficulties because of of language as a ¢ icative tool

Vogindroukas et al. (2022); iatric Disease & Ti
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The Homograph Task

* Homographs: words with the same spelling but different meanings

in different contexts.

* The girls were climbing over the hedge. Mary’s dress remained
spotless, but in Lucy’s dress there was a big tear.

There was a big fearin her dress
There was a big 7earin her eye

Femagraph Task Resulis
comparng narmal ard cotistic grovps
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Happe (1997)

Kumber of participants

O Frith & Srowing 1983

£l O Happs 1867
£ Jalffc & Baran.Cahen 1993
EL - Lopez & Leekam 2003

Brock & Caruana (2015)
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What components of Reading Comprehension

fail in Autism

 Difficulty in reading comprehension
maybe associated with the cognitive
profile of the reader. The difficulty can

emerge from:

Difficulty in perspective-taking
(Baron-Cohen et al., 2001)
Difficulty in Inference construction
(Saldana & Frith, 2007)

Difficulty in mentalizing (theory-of-
mind)

Difficulty in linguistic information
processing (Gold et al., 2010)
Difficulty in pragmatic aspects of
language (Joliffe & Baron-Cohen,
2000; Duvall et al., 2023)
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Decoding vs. Comprehension in Autism

Brown et al. (2013); Journal of Autism & Developmental Disorders
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“Reading skill is acquired
quickly, but the children read
monotonously and a story or

moving picture is experienced in

unrelated portions rather than
its coherent totality.”
(Kanner, 1943, p. 250)
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Brain, Language, & Reading Conrprehension
in Autism Spectrum Disorder
(evidence frombrain imaging)
14

Deviant Functiconal Magnetic Rescnance Imaging
Patterns of Brain Activity te Speech in 2-3-Yaar-0ld
Children with Autism Spectrum Disorde

Cizabech Fedzay anc Cic Courchesre

Sam ran from the Hon/ when the Avutism
angry robber hurried out with the
money
Sam ran from the ban/ when the
Control

huge alligator jumped out with a fish
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Reduced frontal language

5 i activation in ASD

® Autism ® Control

*

Parameter estimate

Autism

v wes e wms um o oo |omes s e

RIl Harris et al. (2006);
Just et al. (2004);
Kana et al. (2006)
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Hemispheric Differences in Language Processing in Autism Spectrum
Disorders: A Meta-Analysis of Meuroimaging Studies

Alibey |, Woerrirgahan, Casla 1. Ammons, Thomes P, TwRamas, and Rajesh K. Kan
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Sentence comprehension in autism: thinking in THINK IN

pictures with decreased functional connectivity PICTURES
_ MY LIFE WITH AUTI

Rajusn % K,

ety & Radlie Vhdines L Charkassky,| Mancy | Minshiw® aod
Marzel Adam Just!

« High-imagery sentences
— combine language comprehension and visual imagery

processing
— Ex. “The number eight when rotated 90 degrees looks like a pair of -
eyeglasses.”
* Low-imagery sentences { q; ole
— Comprehension does not necessitate retrieval of mental image | . g
— Ex. “Addition, subtraction, and multiplication are all math skills.” i

18




o b Francs Group

RESEARCH PAPER (o0 ™ g{ Routledge

The neurobiological map of theory of mind and pragmatic communication in
autism Lauren Duvall’, Kaitlyn €. May 3", Abby Waltz® and Rajesh K, Kana®

PRAGMATICS
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Brain & Language in Autism

* More Wernicke’s and less Broca’s
area activation (perhaps less
integrated sentence level
processing).

* More right hemisphere activation
(suggesting greater difficulty
effect).

* More parietal and occipital
activation (suggests visually
oriented language processing:
thinking in pictures).

20

Targeting Brain Plasticity in Autism
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The Reading Brain

WE WERE NEVER BORN TO READ.
Human beings invented reading only a PROUST

and the

SQUID

The Sxorp red Seiesos
of the Wendis Dein

few thousand years ago.

And with this invention, we rearranged
the very organization of our brain.

CEMARYANNE
Reading is one of the single most WoLr

remarkable inventions in history
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BRAIN PLASTICITY

“The discovery that new neurons can appear in the adult brain may be the
most surprising of the last quarter century of neuroscience. The scale of the
phenomenon and its significance remain to be established, but it appears
that one of the oldest dogmas in the business is not true.” Antonio Damasio

Van der Linden et al (2009); Trends in Cognitive Sciences
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Navigation-related structural change in the
hippocampi of taxi drivers wu e cs  sinme s

adlart ing Fove i1, b Utz ko Ralizurat

Buddha's n
Neuroplasticity and Meditation
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Neural deficits in children with dyslexia ameliorated
by behavioral remediation: Evidence from
functional MRI
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“I accept the obvious truism that language played a
critical role in our giant leap as a species, but
language never worked its magic alone and it cannot

silent partner that provides it with something to talk 3 iaikiesiod
about, a general cognitive system that had evolved
to a high level before it invited language in as a co-
player in the evolutionary scene.

| see language as a benevolent, octopus-like parasite
whose tentacles invaded the brain and was
empowered by it to survive and thrive to the point
where it could contribute something useful to its
host. Nonverbal mind and verbal mind thus became
interlocked in a synergistic relation that evolved into
the nuclear power source of our intellect.”

-Allan Paivio (2006)

do so now. Instead, it has always depended on a D h i B ey

27




Misualizing & Verbalizing Reading Intervention in
Autism Spectrum Disorder
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Intervention
4 hours a day
5 days a week

10 weeks long
Total of 200 hours

*ASD-WLC group received intervention after the study was completed
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CONSTRUCT

Intellectual Ability

ASSESSMENT PROTOCOL

MEASURE

WASI (30 min) VIQ = > 75

Reading Comprehension Screening
Measures

Slosson Oral Reading Test - Revised (SORT-R) (10 min) > 37*h %
Gray Oral Reading Test - 4'" Edition (GORT-4) (20 min) < 37" %

Receptive Language

Peabody Picture Vocabulary Test - 4™Edition (PPVT-4) (15 min)

Expressive Language

Expressive Vocabulary Test - 214 Edition (EVT-2) (15 min)

Association Knowledge

Oral Language Comprehension and Word

Detroit Tests of Learning Aptitude — 4" Edition (DTLA-4) Oral
Directions and Word Opposites subtests (20 min)

Phonclogical Processing

Symbol Imagery Test (10 min)
Woodcock Reading Mastery Test - Revised (WRMT-R) - Word Attack
subtest (10 min)

Problem Solving Skills

Elementary Test Of Problem Solving = 3" Edition (TOPS-3) (25 min)

Verbal and Visual Memory

Wide Range Assessment of Memory and Learning — 2 Edition
(WRAML-2) (30 min)

Symptom Severity

Social Responsiveness Scale (SRS) - Parent Rating (10 min)
Social Communication Questionnaire (SCQ) = Parent Rating (10 min)

TOTAL T TIME (child)

3 hours, 8 min (185 min)

30
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READING INTERVENTION ﬁ
Visualizing and Verbalizing for Language Comprehension ——

and Thinking (V/V) Intervention Program

The sequential steps of the program:

9/27/2023

1. Picture to Picture
2. Word Imaging
3. Sentence Imaging
4. Sentence by Sentence Imaging
5. Sentence by Sentence with
Interpretation
6. Multiple Sentence Imaging,
Paragraph Imaging, Paragraph by
Paragraph Imaging
31
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Mean scores for A) GORT-4 and B) SORT-R for ASD-EXP and ASD-WLC at each time point **p <.01.
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Pre-to-Post Change in Reading Comprehension
;
=
%
$
T
=
E
=
ASD-EXP ASD-WLC
* indivates a povalve of = 001
Beckerson et al. (under review)
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Those with low SRS scores (i.e., higher social functioning; 4=12.2, SF=4.56,
p<.05) showed greater improvement in reading comprehension
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Broca’s area

Reading Network Component

9/27/2023

g
a

|
]
a
a
g

Post-intervention

.

Post-intervention

A7,

s

Broca’s area seed

\‘ A\ 4\‘

Pra > Post >Pr
| oEnEREmE ]
5 t 6

Wernicke’s area seed

o
=

Post > Pre

13
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Summary

* Reading comprehension improved in
autistic children as a result of 10-

week V/V Intervention )
Improvement in comprehension was T—adT e
predicted by verbal memory, social Verba]]Z]ng

responsiveness, and picture

| PPVT
vocabulary (| ) o
* Improvement in reading Language Comprehension

. d Thinking
comprehension was found to be SRS

associated with functional
connectivity between Broca’s and
Wernicke’s areas.

41

Changes in Intrinsic Connectivity of the Brain's
Reading Metwork following Intervention in
Children With Autism

Dumma L Murdmag, jos ©. Maim,

§ AUTISM RESEARCH pan

The Impact of Reading Intervention on Brain Responses Underlying
Language in Children With Autism

T L M

From word reading to multi rompreh : Ly in brain
activity in children with autism after reading Intervention
Corde’, Sarah E. O%elley”, Rajesh K. Kana* STl

Changes: in intringic boeal conneet
weith autism

“Decoding versus ": Brain resp ying reading
comprehension in children with autism

M. Bednar;

pse 0, Manimo, Donna L Murdaugh, Sarah 0Kelley, Ragesh K. Kasa
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BRAINREAD: /<L

HowDoestheBrain  © wy \
Learn to Read? P

We are seeking chitdren diagnosed with autism ages

7-13 Years to participate in an MRI study at UAB that
i

includes ac
improving reading comprahension

v 10-week intervention for

What will you be doing? ‘What are the benefits?

Yo childwi

=
Who can participate?

* Dr. Rajesh Kana

* Email: rkkana@ua.edu

1 615

chralabiiua.edu

43

Funding Sources:
NIDCD #5R01DC016303;
NSF #FAIN-2019120
d-Bell Learning P ;5
University of Alabama College of A&

National Institutes
of Health

44

9/27/2023

15



