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Keynote Address
100 - Who Owns Autism? Exceptionalism, Stigma, and Stakeholders
9:00 AM - 10:00 AM - Grand Ballroom

Speaker: R. R. Grinker, George Washington University, Washington, DC

This presentation focuses on critical themes and challenges in the cultural study of autism spectrum
disorder (ASD). First, in clinical, research, and advocacy settings ASD has emerged as a singular and
powerful construct that encompasses an increasing number of heterogeneous phenomena. What forces
made this category possible? How did it become both a valid and unstable construct? Second, the growth of
genetic and other biomedical perspectives on ASD risks reducing ASD to biology alone, and, as a
consequence, masking the fact that scientific representations express cultural values about diversity and
disability. Difference constructed on the molecular level is still difference, no less stigmatizing and socially
consequential because of its biological source (and perhaps even more so). How can we integrate both the
biological and sociocultural aspects of ASD into research? Third, ASD is now, in some respects, a commodity
that circulates in an industry of “stakeholders,” such as therapists, producers of high-cost diagnostic tools,
and advocacy organizations. Indeed, as health professionals are discovering in low- and middle-income
countries, few diagnostic categories cost as much as ASD. How does the economy of ASD influence the
science of ASD?

9:00 100.001 Who Owns Autism? Exceptionalism, Stigma, and Stakeholders
R. R. Grinker, George Washington University, Washington, DC

This presentation focuses on critical themes and challenges in the cultural study of autism spectrum
disorder (ASD). First, in clinical, research, and advocacy settings ASD has emerged as a singular and
powerful construct that encompasses an increasing number of heterogeneous phenomena. What
forces made this category possible? How did it become both a valid and unstable construct? Second,
the growth of genetic and other biomedical perspectives on ASD risks reducing ASD to biology alone,
and, as a consequence, masking the fact that scientific representations express cultural values
about diversity and disability. Difference constructed on the molecular level is still difference, no less
stigmatizing and socially consequential because of its biological source (and perhaps even more so).
How can we integrate both the biological and sociocultural aspects of ASD into research? Third, ASD
is now, in some respects, a commodity that circulates in an industry of “stakeholders,” such as
therapists, producers of high-cost diagnostic tools, and advocacy organizations. Indeed, as health
professionals are discovering in low- and middle-income countries, few diagnostic categories cost as
much as ASD. How does the economy of ASD influence the science of ASD?

Panel Session
101 - Autism and Society: Taking Stock of the History and Meaning of

Autism Research
10:30 AM - 12:30 PM - Grand Ballroom B

Panel Chair: Roy Grinker, George Washington University, Washington, DC

Current debates about the present and future of autism research generally focus on scientific discovery and
are fitted into the framework of the scientific method. This panel departs from convention to “take stock” of
the field, and explore autism research as a system of knowledge and practices in social, historical, and
economic context. The questions at the core of this panel concern the various and sometimes contradictory
aspects of the field of autism research: How has the definition of autism changed over time for a range of
individuals, communities, and audiences, and what factors led to those changes? What kinds of authority
(e.qg., institutional, bureaucratic, academic, legislative, familial) have structured, and been structured by,
scientific representations of autism? Is autism a disease, a disability, or an aspect of a ‘normal’ range of
human variation? Is autism singular, or do the boundaries and definitions of the category constrain the ability
of researchers and clinicians to address the dimensions of autism as outcomes of a common set of
developmental pathways shared by all humans? Speakers from the fields of anthropology, disability rights,
linguistics, and epidemiology will employ historical, ethnographic, philosophical, and public health
perspectives to explain the dramatic changes in the field of autism research over the past several decades
and outline possibilities for the future.

10:30 101.001 Trends in the Prevalence of Intellectual Disability and Autism Spectrum Disorder
M. S. Durkin, Population Health Sciences, University of Wisconsin-Madison, Madison, WI

Background: Changes in the diagnosis and treatment of just one psychiatric condition can have an
important effect on the diagnosis and treatment of others. This presentation provides a historical
review of the epidemiology of intellectual disability (ID) and autism (ASD) in relation to each other.
Obijectives: We discuss possible explanations for declines in ID prevalence include the expansion of
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proven interventions for the prevention of ID, such as newborn screening, early interventions to boost
intellectual functioning, and numerous other public health interventions. Declines in the prevalence of
ID could also be related to gradual, population-level improvements in intellectual functioning over
time.

Methods: Evidence from around the globe, primarily from developed countries, suggests that the
recent rises in the prevalence of autism spectrum disorder (ASD) have corresponded with declines in
the prevalence of intellectual disability (ID), and with declines in the proportion of ASD cases with co-
occurring ID.

Results: Possible explanations for declines in ID prevalence include the expansion of proven
interventions for the prevention of ID, such as newborn screening, early interventions to boost
intellectual functioning, and numerous other public health interventions. Declines in the prevalence of
ID could also be related to gradual, population-level improvements in intellectual functioning over
time. Other developments that could contribute to both the decline in ID and rise in ASD prevalence
include: improvements in the precision of diagnostic assessment tools, training of professionals and
general awareness of ASD; the expansion of diagnostic criteria for ASD; less stigma and better
access to services associated with ASD relative to ID; the effectiveness of early autism interventions
in raising 1Q, but without necessarily eliminating ASD; and possible selective effects of the information
age and technology on brain development and behavior. In sum, it is difficult to understand either
one of these conditions without understanding the other. An evaluation of trends in the prevalence
of ID and ASD challenges the exceptionality of ASD as a condition isolated from the broader history of
childhood onset disabilities and suggests a number of important implications for future research and
policies related to intellectual development and ASD across the lifespan and the globe.

Conclusions: An evaluation of trends in the prevalence of ID and ASD challenges the exceptionality of
ASD as a condition isolated from the broader history of childhood onset disabilities and suggests a
number of important implications for future research and policies related to intellectual development
and ASD across the lifespan and the globe.

101.002 The Lived Experience of Autism
J. E. Robison, The College of William and Mary, Springfield, MA

Background: In the past few years we have begun to speak of “autisms” as we describe a range of
conditions that include symptoms clinicians deem autistic. At the same time, the interpretative
latitude for the words used to describe autism has broadened enormously.

Objectives: One result of broadening is an increase in the identified autistic population. As this has
unfolded, biological studies show that we have identifiable differences, and more of us are loosely
bound together by a group of shared biomarkers. Some possible biomarkers are de novo - and those
tend to accompany the gravest disability. That leaves a large number of us - me included - whose
impairments are less severe. We are the ones who inherit our difference from our parents, and pass
it on to our children.

Methods: Hans Asperger recognized this family clustering when he described our population in 1938.
Perhaps we are a lost tribe of history, now being identified and brought together by genetics and
brain imaging studies. Behavioral observations were the first clue, and biomarker tests prove the
case. What does this mean for science and society today?

Results: If autism touches 1% of our population there are more than three million autistic Americans.
That’s a big population, one that until recently has had no voice. But that is changing, and it's
important for scientists to work with us as we begin to speak out and assert ourselves. While it’s true
that autism delivers crushing disability to many, it also delivers extraordinary gifts to others. Many of
us live with both gifts and disability. However, the medical and educational communities - indeed,
most of society - tend to see us as broken. We are evaluated by the ways in which we are less than
typical people. What about seeing the ways in which we are more? As functional as | seem to you now,
I have lived my whole life with this double-edged sword of autism - gift and disability - with the
disability largely invisible to everyone but me. lisolated myself through my blindness, society rejected
me for the inappropriate behaviors they didn’'t understand, and | felt like a failure. Yet today |l see l am
a success.

Conclusions: Canceris a disease to be cured. Smallpoxis a scourge to be eradicated. Autismis
neither. We must embrace a more balanced view. We need to find a balance between the extreme
views of cause, accommodation, and cure that divide our community. The nature of our population is
emerging and the goal of autism science should be to maximize our success and remediate our
disability. There is a great risk that the young people who are emerging as spokespersons for the
autistic identity and neurodiversity movements will reject autism science if we do not recognize and
embrace the complexity and range of the experience of being autistic. Scientists must understand
and appreciate our gifts, and relieve our suffering. We have a great challenge and a great
opportunity, together.

101.003 Emic and Etic Perspectives in the Construction of Authoritative Knowledge on Autism
0. Solomon, University of Southern California, Los Angeles, CA

Background: The distinction made in medical anthropology between an etic term ‘disease’ and an
emic term ‘illness’, signifying the duality of the biomedical and the experiential phenomena (Good,
1977; Good & Delvecchio Good, 1980, 1985; Kleinman, 1989; Kleinman et el., 1978) is especially



relevant to understanding how authoritative knowledge of autism has evolved since the demise of
psychogenic theories. Temporarily putting aside the question whether autism is or should be defined
as a ‘disease’, the value of the emic and etic distinction lies in explicating how the dialogue between
the biomedical and the social science perspectives has engendered a system of knowledge and
practices that is called ‘autism research’ today.

Objectives: In recent years, autism has been the subject matter of psychiatry, psychology,
epidemiology, genetics, neuroscience and occupational science, but also of anthropology, sociology,
disability studies, education, linguistics and philosophy. Although these disciplines employ diverse
theories and methods, and interdisciplinary approaches and mixed methods are common, research
on autism tends to cluster around the etic view of autism as a neurodevelopmental disorder (e.g.
Amaral et al., 2008; Courchesne et al., 2007; Dapretto et al., 2006; Geschwind & Levitt, 2007; Hirstein
et al., 2001; Kasari et al., 2008; Levitt & Cambell, 2009; Moldin & Rubenstein, 2006; Sigman & Capps,
1997; Striano & Reed, 2009; Volkmar, 2005) and the emic view of autism as a personal, family, and
community experience (Angell & Solomon, 2014; Bagatell 2007, 2010; Grinker 2007, 2010; Grinker &
Cho, 2013; Prince 2010; Kaufman 2010; Lawlor 2010; Maynard 2005, 2006; Ochs et al., 2001, 2004,
2005; Ochs & Solomon, 2004; Park, 2008; Solomon, 2008, 2010, 2013; Solomon & Lawlor, 2013;
Sterponi 2004; Sterponi & Fasulo 2010).

Methods: As Grinker and Cho (2013) have agued, although psychiatric diagnoses are social
constructions that are situated in social, historical, and economic contexts, the constellations of
symptoms that these diagnoses signify are experienced as real and disabling by the affected
individuals and their families independently of what diagnostic categories or clinical terms are
assigned to these symptoms.

Results: Based upon almost two decades of ethnographic research that spans linguistic and medical
anthropology and occupational science, this presentation explores the tensions between the
particularities and uniqueness of individual and family experiences of autism, and the experience-
distant notions (e.g. “heterogeneity”, “elopement and wandering”) that frame these particularities as
part of a larger, generalized pattern.

Conclusions: The presentation will argue that this tension resides not only between the research
arena and personal or family experiences, but as a ‘double vision’ (Mattingly 1994) in individual
stakeholders’ perspectives on autism as both a biomedical condition/ syndrome/ disorder, and a lived
experience and a way of being in the world.

12:00 101.004 ASD vs. ASC: Is One Small Letter Important?
S. Baron-Cohen, Autism Research Centre, University of Cambridge, Cambridge, United Kingdom

Background: The term "disorder" is defined as a "lack of order or intelligible pattern"” or
"randomness" whereas the term "condition" is simply "a state of being. Those who prefer the term
ASD (autism spectrum disorder) argue that "disorder" implies severity and suffering, and thus is
necessary to trigger medical services.

Objectives: The term "disorder" may be appropriate for comorbid symptoms such as epilepsy, self-
injury, mutism, gastro-intestinal pain, and perhaps general learning difficulties. However, it can be
also be argued that most individuals on the autism spectrum do not have these comorbid features,
and that a term denoting something broken is harsh, stigmatizing, and inaccurate.

Methods: Scientific evidence from both neurobiology and psychology shows difference, not
dysfunction.

Results: Those who argue in favour of the term ASC (autism spectrum conditions) propose that the
term "condition" still succeeds in signaling that autism is biomedical, entails disability and
wulnerability, and thus can serve as a trigger for services. But "condition" is a less hard-hitting and
more respectful concept that can comprise a range of levels of severity, whilst acknowledging both
cognitive deficits and assets - in short, a different ‘cognitive style.” The more neutral term ASC carries
fewer value judgments.

Conclusions: The DSM (editions | through to 5) uses the term "disorder" (not just for autism but for
any atypical behaviour), but that word may be a legacy from an earlier period in the history of
psychiatry. It may be time to consider the emotional and social impact of the conventional language
used to describe autism, and rethink our categories. Certainly, whether we opt for ASD vs. ASC, it
should not affect insurance cover.

Panel Session
102 - An Update on Vocal Complexity in Infants and Children with ASD
10:30 AM - 12:30 PM - Grand Ballroom A

Panel Chair: Tiffany Woynaroski, Hearing and Speech Sciences, Vanderbilt University, Thompsons Stn,
TN

Research spanning several decades has demonstrated that vocalizations differentiate young children with
ASD from their typically developing peers and predict spoken language and other developmental outcomes in
ASD. This panel presents recent findings from several different research groups on vocalization in infants and
children with ASD. We open with a presentation that: a) highlights several ways in which the vocalizations of



children with ASD differ from their typically developing peers, b) examines associations between these
aspects of vocal development and other key domains of deficit in ASD, and c) explores how these differences
in vocal development and other domains relate to later cognitive and communication outcomes in ASD. The
subsequent series of talks draws on a large database from the LENA Research Foundation, as well as an
independent sample of children with ASD who are in early stages of language development, to test the
stability and/or validity of several current options for automated analysis of child vocalizations. Implications of
the findings for research and clinical practice will be discussed.

10:30 102.001 Relations Among Canonical Babbling and Volubility in Infants Later Diagnosed with ASD
and Other Markers Predictive of Outcome

E. Patten!, G. T. Baranek?, L. R. Watson?, K. Belardi* E. R. Crais®, K. Poon® and D. K. Oller”,
(1)Department of Audiology and Speech Pathology, University of Tennessee Health Science Center,
Knoxville, TN, (2)Division of Occupational Science and Occupational Therapy, The University of North
Carolina at Chapel Hill, Chapel Hill, NC, (3)Division of Speech and Hearing Sciences, University of North
Carolina, Chapel Hill, NC, (4)Speech & Hearing Sciences, University of Noth Carolina, Chapel Hill,
Chapel Hill, NC, (5)Division of Speech and Hearing Sciences, The University of North Carolina at Chapel
Hill, Chapel Hill, NC, (6)National Institute of Education, Nanyang Technological University, Singapore,
Singapore, (7)Konrad Lorenz Institute for Evolution and Cognition Research, Klosterneuburg, Austria

Background:

Onset of canonical babbling is a key milestone for speech development in typically developing
infants. Delays in canonical babbling and decreased volubility (density of vocalizations) are often
indicative of poor communication outcomes (Oller, 2000).

A retrospective study of audio-video samples of 9-12 and 15-18 month old infants later diagnosed
with ASD has suggested early potential diagnostic markers. Watson et al. (2013) found that children
with autism were less likely to use communicative gestures during both age ranges than typically
developing children, and Colgan et al. (2006) found that variety of type of gesture was significantly
associated with ASD status. Poon et al. (2012) evaluated imitation, play and gesture, finding these
predicted communication and intellectual functioning at 3-7 years. A subsequent study by Patten et
al. (2013) of overlapping samples showed that vocalization variables (canonical babbling and
volubility) also differed in the ASD group. The associations among these variables has not yet been
evaluated.

Objectives:

We will present data exploring associations between vocal development and these other key features
of development and examine later cognitive outcomes in the ASD children, comparing predictions
based on multiple regression models.

Methods:

This series of studies is derived from an extant data set that includes home movies recorded during
infancy and developmental measures acquired during early childhood. Vocal behaviors of 37 infants,
23 who were later diagnosed with ASD and 14 who were typically developing were analyzed using a
total of 20 minutes of video randomly extracted from home movies at 2 time points (10 minutes at
each age-range). Gesture, imitation, and play behaviors were previously coded for each of the age
ranges. For the vocalization study, a naturalistic real-time listening technique with coding of
vocalizations on a single pass for canonical and non-canonical syllables was used. These data will be
analyzed using multiple regression to evaluate associations between independent variables (at least
one vocal variable along with at least one other potentially aggregated developmental skills variable)
and outcome variables (communication and intellectual functioning).

Results:

1. Infants later diagnosed with ASD were less likely than typically developing infants to engage in
key gestural, imitative, and play behaviors at both age ranges.

2. Infants later diagnosed with ASD were less likely to have reached the canonical babbling stage,
produced significantly lower canonical babbling ratios, and produced significantly lower
volubility at both age ranges.

3. The gestural, imitative and play behaviors significantly predicted later cognitive development in
the ASD group.

4. Associations between the vocal development and other features of development are currently
being analyzed along with prediction of cognitive outcomes as determined by multiple
regression.

Conclusions:

Assessment of vocal patterns and other key developmental features in infants as young as 9-12
months may well provide useful components in diagnosing ASD in infancy. The current effort will
illuminate potential relations among these markers.

11:00 102.002 Stability and Validity of Automated Vocal Analysis As a Measure of Vocalization
Complexity in Preschoolers with ASD in Early Stages of Language Development
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T. Woynaroskil, D. K. Oller? and P. J. Yoder?, (1)Hearing and Speech Sciences, Vanderbilt University,
Thompsons Stn, TN, (2)Konrad Lorenz Institute for Evolution and Cognition Research, Klosterneuburg,
Austria, (3)Special Education, Vanderbilt University, Nashville, TN

Background:

Explaining individual differences in spoken word use of preschoolers with ASD increases our
understanding of variability in this population and helps us predict the extent to which children with
ASD will use spoken words to communicate. Theory and research suggest that vocalization complexity
explains individual differences in spoken word use in ASD.

Objectives:

This longitudinal correlational study examines the relative validity and reliability of three estimates of
vocalization complexity in preschoolers with ASD who are preverbal or just beginning to use words to
communicate. Two estimates were derived via automated vocal analysis of day-long samples of child
vocalizations collected in natural settings, and another was derived from human coded, brief
conventional communication samples collected in the lab.

Methods:

Participants were 33, 24-48 month old children with Autistic Disorder who were reported by their
parents to use <200 words at entry to the study (Time 1). Our index of vocalization complexity from
conventional communication samples was the proportion of communication acts including canonical
syllables aggregated with the number of different consonants used communicatively across samples.
The first automated index of child vocalization complexity, the infraphonological vocal complexity
score, was derived using software developed for research by Oller et al. (2010) that can be applied
after standard utterance labeling by LENA software. The additional automated index of vocalization
complexity, the Automated Vocal Analysis (AVA) developmental age equivalency score, was provided
directly by the standard LENA software. Parents reported children’s spoken vocabulary use on the
MacArthur-Bates Communicative Development Inventories: Words and Gestures (MBCDI) checklist at
Time 1 and four months later at Time 2.

Results:

The infraphonological vocal complexity score reached our criterion for acceptable stability with one
day-long audio recording (g = .82) and covaried with Time 1 (r = .46) and Time 2 (r = .51) spoken
vocabulary. Associations for the infraphonological vocal complexity score with concurrent and future
spoken vocabulary were non-significantly different from the analogous associations for the variable
from conventional communication samples (Z =-1.12, p = .26; Z = -1.02, p = .31, respectively). The
AVA developmental age equivalency score was similarly stable, but was not significantly correlated
with concurrent or future spoken vocabulary in our sample. Results were similar for the subset of our
sample reported to use <20 words on the MBCDI at Time 1.

Conclusions:

Results suggest the infraphonological vocal complexity score from automated vocal analysis is a valid
and reliable alternative to the more expensive vocal complexity measures from conventional
communication samples and may thus provide a cost-effective method for measurement of vocal
complexity in clinical practice. However, at present the infraphonological vocal complexity score is not
publicly available in the standard LENA software package.

102.003 Looking Under the Hood of the Infraphonological Vocal Complexity Score

P. J. Yoder!, T. Woynaroskiz, D. Xu>, J. A Richards® S. Hannon®, S. S. Gray6 and D. K. Oller’,
(1)Special Education, Vanderbilt University, Nashville, TN, (2)Hearing and Speech Sciences, Vanderbilt
University, Thompsons Stn, TN, (3)Department of Speech, Language and Hearing Sciences, University
of Colorado, Boulder, CO, (4)LENA Research Foundation, Boulder, CO, (5)LENA Research Foundation,
Denver, CO, (6)Mobility Core Research, Nuance Communications, Dracut, MA, (7)Konrad Lorenz
Institute for Evolution and Cognition Research, Klosterneuburg, Austria

Background:

The infraphonological vocal complexity (IVC) score is derived from computer-automated analysis of
day-long samples of children’s vocalizations according to 12 acoustic properties intended to describe
the degree to which vocalizations are speech-like (Oller et al., 2010). The original IVC is the sum of
these 12 properties weighted by regression coefficients from a multiple regression model that
predicted concurrent chronological age of children who were typically developing (TD). Because we
wish to derive a measure of the degree to which vocalizations are speech-like, IVCs with regression
weights based on predicting productive language might be more valid than the original IVC. Because
a valid measure of speech-likeness of vocalizations might have clinical value in minimally-verbal
children with ASD, we need to test the validity of such measures in minimally-verbal children with ASD.
Objectives:

We sought to identify (a) the set of acoustic properties of child vocalizations with zero-order
correlations with productive language at or above a moderate effect size (i.e., language-related
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properties), (b) the participant sample providing the most useful weights (i.e., typically developing, TD,
or autism spectrum disorder, ASD), and (c) the relative predictive validity for later productive
language in a separate sample of initially minimally-verbal children with ASD.

Methods:

The model building samples were from the LENA Research Foundation (LENA TD, n = 30; LENA ASD, n
= 43) and had mean expressive language ages of 28 months (SD = 6) and 22 months (SD = 9),
respectively. The productive language measure in the LENA samples was an aggregate of the
Language Development Survey raw score and the Child Development Inventory Expressive age
equivalent. The test sample of preschoolers with ASD (n = 20) had a median of 4 and mode of 0
words said according to parents when day-long vocal samples were recorded. In the test sample, the
interval between vocal samples and the productive vocabulary measure (i.e., MacArthur-Bates Words
and Gestures checklist) was 4 months.

Results:

Results indicate that 8/12 and 9/12 properties had at least medium-sized associations with
concurrent measures of productive language in the LENA ASD and LENA TD samples, respectively.
Different properties predicted productive language in the two groups (e.g., Squeals in the ASD,
Growls in the TD). In the test sample, the IVC variant based only on the language-related acoustic
properties in the LENA ASD sample was the best predictor of later productive vocabulary (r = .54),
relative to that based on language-related properties in LENA TD sample (r = .37).

Conclusions:

In the minimally-verbal sample of children with ASD, the size of the association between the selected
variant of IVC and later productive vocabulary was similar in magnitude relative to that for the original
IVC (r = .51) (Woynaroski, 2014). Future research with a larger ASD sample to derive more precise
regression weights is needed to determine whether the selected variant on the IVC improves the
association with productive language over the original IVC.

102.004 Toward Improved Clinically Useful Automated Vocal Assessments for the Prediction of
ASD

D. K. Oller’, P. J. Yoder?, D. Xu?, J. A Richards?, J. Gilkerson® and S. S. Gray5, (1)Konrad Lorenz
Institute for Evolution and Cognition Research, Klosterneuburg, Austria, (2)Special Education,
Vanderbilt University, Nashville, TN, (3)Department of Speech, Language and Hearing Sciences,
University of Colorado, Boulder, CO, (4)LENA Research Foundation, Boulder, CO, (5)Mobility Core
Research, Nuance Communications, Dracut, MA

Background:

Oller et al. (2010) , Xu et al. (2014), and Richards et al. (2008) have provided three alternatives for
automated analysis of child vocalizations measured in day-long home recordings. The three methods
vary by theoretical orientation, method of derivation, and number of vocal characteristics considered,
but all three used the massive quantities of data available from the LENA Research Foundation and
have been shown to predict age and to differentiate groups that differ on presence and type of
disability (including ASD). Clinical utility of the measures would be enhanced by testing which of the
three measures is most strongly associated with variables more directly relevant to language level.
Objectives:

We test which of the three methods of automated vocal analysis is most strongly associated with
communication and language in three groups of preschoolers who differ on presence and type of
disability.

Methods:

The dataset is based on multiple day-long recordings from 106 typically developing (TD) children, 77
children diagnosed with ASD, and 49 children diagnosed with language delay (LD) but not ASD (a total
of 1486 day-long recordings). Children’s ages ranged from 20-48 months. Communication and
language measures were collected via parent report at approximately the same time as the day-long
recordings. The communication measure, the LENA Developmental Snapshot (LDS) developmental
age, correlates highly with age and other measures of early cognitive, social, and language
development (Gilkerson, et al., 2008). Ninety-five percent of parents also completed the Child
Development Inventory (CDI; Ireton & Glascoe, 1995). We used the developmental age scores from
expressive language (CDI-Exp) and language comprehension (CDI-Comp) subscales as our language
measures. The three models of vocal analysis are: (a) the linear combination of 12 vocal
characteristics (here called parameters), mostly based on infraphonological theory (12P; Oller, et al.,
2010), (b) the linear combination of 4 variables derived from the Sphynx automated speech
recognition system (SASRS; Xu, et al., 2014), and (c) a single variable derived from SASRS with
mathematical adjustments based on the relation of the earlier scores with age and language
measures (AVA developmental age score; Richards et al., 2008).

Preliminary Results:

All three models are significantly associated with age and the communication/language variables. The
12P model is more strongly associated with the communication and language variables than with age.
In the TD group, the 12P and the AVA models are most strongly associated with the CDI language
variables, adiusted R? values = 0.74. In the LD agroup, 12P and AVA vield lower, but still excellent
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adjusted, R2 ’values > .5.In the ASD group, theV12P'modeI is most s‘trongly aséociated with the CDI-

Exp and CDI-Comp, adjusted RZ2 =0.61 and 0.54, respectively.
Conclusions:

Combined models using 12P and SASRS have as yet not been thoroughly evaluated, but may yield a
much improved score that can be made available publicly for clinical work. The potential for improved
clinically relevant automated tools of vocal analysis is clear. A new generation of vocal assessment
with no human intervention seems just around the corner.

Panel Session

103 - Approaches to Examining and Identifying Neural Biomarkers for
Autism: Progress and Challenges

10:30 AM - 12:30 PM - Grand Ballroom C

Panel Chair: Joseph McCleery, Center for Autism Research, Children's Hospital of Philadelphia,
Philadelphia, PA

Discussant: Timothy Roberts, Children's Hospital of Philadelphia, Philadelphia, PA

Clinicians involved in treating heart disease, diabetes, and cancer, are all able to utilize a number of
scientifically validated biomarkers to better understand the origin and nature of their patients’ diseases, and
to initiate tailored interventions. One of the greatest current challenges to understanding and treating
autism and other psychiatric conditions is the relative absence of such biomarkers. The current panel
presents four research programs involving differing approaches to the search for brain-based biomarkers for
autism spectrum disorders. Bartley and colleagues present data utilizing arterial spin labelling to establish
voxel-based reliability of activity across 10 weeks in a brief biomarker assessment; Stefanidou and colleagues
present evidence that event-related potentials biomarkers for core social processing atypicalities may differ
across development and/or intellectual ability levels in autism; Hudac and colleagues describe evidence for a
significant role of genetic variability in defining an electroencephalography-based biomarker for social
processing within individuals diagnosed with autism; finally, Roberts and colleagues describe a robust, multi-
modal set of biomarkers for variability in language-related functioning in individuals with autism. Together,
these presentations describe both challenges and successes in the field’s application of cutting edge
neuroimaging procedures and approaches to the identification of meaningful, clinically-relevant biomarkers
for individuals with autism.

10:30 103.001 Cerebral Blood Flow Biomarkers of Autism during a Passive Viewing Task

G. K. Bartleyl, H.S. Liu2,j. D. Herrington3, B. E. Yerys4, J. A Detre® and R. T. Schultz>, (1)Center for
Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (2)University of Pennsylvania,
Philadelphia, PA, (3)Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia,
PA, (4)Psychiatry, University of Pennsylvania, Philadelphia, PA, (5)Neurology, University of Pennsylvania,
Philadelphia, PA

Background: Changes in the cerebral blood flow (CBF) reflect underlying neural activation (Sokoloff,
1981). One MRI based-method for characterizing CBF, Arterial Spin Labeling (ASL), relies on the
magnetic tagging of cerebral blood water for weighted measures of relative CBF across the entire
brain. Compared to the fMRI based BOLD signal, ASL is more sensitive to small changes in CBF over
the course of several minutes (Aguirre et al., 2002; Wang et al., 2003). Despite this advantage, there
are no published brain imaging studies of autism using ASL.

Objectives: Evaluate brain perfusion in ASD compared to matched typically developing controls (TDC)
during passive watching of a nature video.

Methods: Thirty-three males with ASD and 26 TDC males, matched on age (ASD=14.9 = 1.7,
TDC=14.9 + 1.64, p=0.97) were scanned with pseudo-continuous ASL (pCASL) at 3T, while watching
without sound the Discovery Channel video (“Planet Earth: Pole-to-Pole”) on a projection screen. All
participants were re-scanned while watching this video about 10 weeks later (ASD= 9.68 + 2.64,
TDC=11.08 * 4.28) in order to assess per-voxel regional CBF (rCBF) reliability via intra-class
correlation (ICC). rCBF (mL/100g/min) was measured using pCASL with 2D gradient-echo echo-planar
imaging (GE EPI). The labeling and control RF duration was 1.5 sec with post-labeling delay of 1.2 sec.
Multi-slice perfusion maps with 40 label/control pairs were acquired with: TR/TE = 4000/17 ms, flip
angle=900, bandwidth = 3005 Hz/pixel, slice thickness = 5mm, matrix size = 64x64, FOV = 220x220
mm? and slice number = 20).

Results: Gray matter signal was moderate-to-highly reliable (ICCs: 0.5 to > 0.9), with no significant
group differences in ICC values. Per-voxel group comparisons of rCBF averaged across both time
points revealed robust ventral pathway deficits in ASD (p < 0.05 corrected) extending posteriorly from
the temporal pole to the fusiform and middle temporal gyri in both hemispheres (Fig 1). Left
hemisphere reductions in rCBF were particularly robust, especially the left temporal pole (p<0.006
corrected). No evidence of ASD hyper-perfusion (ASD > TDC; p < 0.05 corrected) was observed.
Group differences were found for several phenotypic measures of behavior (e.g. SRS, Vineland), and
these metrics stronaly correlated (r's > .68) with left temporal pole rCBF.
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Conclusions: To our knowledge this is the first demonstration of rCBF perfusion deficits in ASD. This
method is very promising for characterizing biomarkers, as it is reliable across the duration of a
typical drug trial, takes only ~ 8 minutes to collect, does not require compliance with an active task,
and yields robust group differences. Findings were concentrated in the temporal lobes, and include
hypoperfusion of the fusiform face and word form areas (with the former being localized individually via
fMRI for each participant). These results also highlight the role of the temporal pole in socially
relevant integrative processes (See Olsen et al., 2007 review).

103.002 Evaluation of Atypical Human Action Sound Processing As an Early Biomarker for Autism

C. Stefanidou’, R. Ceponiene? and J. McCleery>, (1)School of Psychology, University of Birmingham,
Birmingham, United Kingdom, (2)UCSD Medical Center, California, CA, (3)Center for Autism Research,
Children's Hospital of Philadelphia, Philadelphia, PA

Background: Previous behavioural and neuroimaging studies have revealed reduced attention to
social orienting cues, such as eye-gaze and pointing gestures, as well as atypical visual perceptual
processing of biological motion and human actions in children with autism spectrum disorders.
Objectives: Examine human versus non-human action sound processing as a putative biomarker
for autism in young children diagnosed with autism without intellectual disability, high-risk toddler
siblings of children with autism, and toddlers diagnosed with autism with intellectual disability.
Methods: Human and non-human action sounds were presented using a Rapid Auditory Mismatch
event-related potentials (ERPs) procedure. The autism without intellectual disability group and high-
risk toddler group were each matched with a group of typically developing children/toddlers who were
matched for gender, chronological age, and verbal ability. The autism with intellectual disability group
was matched with a typically developing toddler control group matched for gender and chronological
age.

Results: Children with autism without intellectual disability exhibited atypical processing of non-
human action sounds at an early cognitive stage of processing, as well as reduced habituation to
human action sounds at a later stage of processing, both over posterior parietal cortex. High-risk
toddlers also exhibited atypical processing of non-human action sounds at an early cognitive stage
over posterior parietal cortex. However, toddlers with autism with intellectual disability exhibited
reduced right frontal activity specifically in response to human action sounds, with no apparent
atypicalities in either human or non-human action sound processing over posterior parietal cortex.
Conclusions: The current findings indicate that atypicalities in human action sound processing are
present in individuals with autism both with and without intellectual disability. However, these
atypicalities were differentially expressed as reduced habituation over parietal cortex in individuals
without intellectual disability versus reduced activation over right frontal cortex in the individuals with
intellectual disability. These findings suggest that the nature of neurobiological markers for core
impairments in social processing may differ across levels of intellectual disability in this population.

103.003 Biomarkers of Social Perception in Children with ASD and Loss of Function Gene
Mutations

C. Hudacl, A. Kresse?, T. DesChampsz, S. /. Webb? and R. Bernier?, (1)University of Washington,
Seattle, Seattle, WA, (2)University of Washington, Seattle, WA, (3)Psychiatry and Behavioral Sciences,
University of Washington, Seattle, WA

Background: Recurrent disruptive mutations in genes such as CHD8 and DYRK1A have been
implicated as contributing to approximately 1% of autism spectrum disorders, (ASD; O’'Roak et al.,
2012; Devlin & Scherer, 2012). Work has begun to identify ASD subtypes associated with specific loss-
of-function genetic mutations (e.g., Bernier et al., 2014). Despite the hallmark social impairments of
ASD, to date, no one has characterized the impact of genetic mutations associated with ASD on
social cognition. Social perception biomarkers are ideal for assessing social cognition in children with
widespread behavioral capacities, given the robust nature of passive viewing tasks (e.g., Kaiser et al.,
2010). Reduction of mu attenuation in response to viewing social versus nonsocial motion is one such
biomarker of social perception. However, discrepant results of mu rhythm in ASD are reported (e.g.,
Bernier et al.,, 2007; 2013; Oberman et al., 2005; 2013), potentially highlighting existing heterogeneity
that may be driven by etiological differences.

Objectives: We aimed to compare the biomarkers of social perception in children with ASD with
recurrent, ASD associated, loss of function mutations (e.g., CHD8, DYRK1A) to children with idiopathic
ASD and typically developing children.

Methods: Children completed an EEG session during which they watched videos of social and
nonsocial motion. Mu attenuation was computed across electrodes surrounding C3 and C4 as Fast
Fourier transformed power (8-13 Hz), relative to resting. We targeted children with ASD and loss-of-
function gene mutations falling into an interactive protein network (ASD-LOF). Comparison groups
included age- and gender-matched children with idiopathic ASD (ASD-NON) and typical development
(TYP). See participant characterization in Table 1. Single-trial analysis conducted in SAS 9.3 used
REML multilevel models and Bonferroni correction for pair-wise comparisons.

Results: Observed mu attenuation for each group is presented in Figure 1 across trial and on average
for social (green) and nonsocial stimuli (orange). First, a model comparing both ASD groups to TYP
indicated no aroup differences of condition, F(1,7023)=.94, p=.33. Second, a model comparing all
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three groups indicated a group effect of condition, F(1,7031)=30.93, p<.0001, such that ASD-NON
group did not exhibit mu attenuation condition differences, t=2.49, p=.19. The ASD-LOF and TYP
groups exhibited more mu attenuation for social than nonsocial stimuli, respectively, t=5.39 and
t=6.09, p’s<.0001. Post-hoc ANOVAs indicated that the children with CHD8 and the DSCAM genetic
events exhibited equivalent mu attenuation to both social and nonsocial stimuli, F(1,58)'s<3.4,
p’s>.068. The other ASD-LOF children exhibited greater mu attenuation to social compared to
nonsocial stimuli, similar to the TYP group. There were no significant effects of IQ, age, or gender.
Conclusions: Traditional analysis of TYP versus ASD suggested no difference in mu attenuation (e.g.,
Bernier et al., 2013). Implementation of a “genetics-first” approach specified that ASD-LOF children
exhibit patterns of mu attenuation similar to TYP. However, children with specific genetic mutations
(CHD8, DSCAM) exhibit mu attenuation more similar to ASD-NON. These results indicate the necessity
of careful consideration for genetic mutations contributing to phenotypic social cognition profiles of
ASD.

11:45 103.004 Electrophysiological Signatures for ASD: Putting the “Bio” into Biomarker

T. P. Roberts!, W. C. GaetZ, J. 1. Berman?, L. Blaskeyl and J. C. Edgarl, (1)Children's Hospital of
Philadelphia, Philadelphia, PA, (2)The Children's Hospital of Philadelphia, Bala Cynwyd, PA

Background: Electrophysiological signatures recorded by EEG and MEG are increasingly recognized as
distinctive features of ASD, offering neurobiologic insight as well as potential diagnostic/prognostic
utility. As such they increasingly attract the label “biomarker”. However, the mechanistic basis
implied in this moniker is often left unspecified. Furthermore, by establishing a biological component
to the signature, and justifying the term “biomarker”, an additional potential axis is offered for
stratification of the heterogeneous autism spectrum.

Objectives: To evaluate the interpretation of auditory evoked electrophysiologic responses as
biomarkers for ASD, using converging evidence form multimodal imaging/spectroscopy studies to
provide a biological basis for defining sub-populations for future use as inclusion/enrichment criteria
for targeted pharmaceutical trials.

Methods: Approximately 200 school-aged (6-15yrs) children on the autism spectrum, and typically-
developing control subjects have been recruited for multimodal imaging studies including
magnetoencephalography (MEG) during auditory stimulation, as well as diffusion-magnetic resonance
imaging (both DTl and HARDI) and , in a subset, spectrally-edited magnetic resonance spectroscopy
(MRS). While MEG measures auditory evoked cortical response component latency (M50 and M100),
diffusion measures focus on the microstructure of thalamocortical projections to superior temporal
gyrus, and MRS measures address levels of neurotransmitters GABA and glutamate in superior
temporal lobe. Clinical assessments include ADOS and ADI-R, as well as dimension scales such as the
social responsiveness scale (SRS) and domain-specific measures such as the clinical evaluation of
language fundamentals (CELF-4).

Results: Auditory evoked response components M50 and M100 are characterized by significantly
delayed latencies in ASD of magnitude ~5ms and ~10ms respectively (p’s <0.05). While the
developmental trajectory of these response components shows a maturational slope similar to that
observed in typical development, the absolute delay persists. This pattern of atypical maturation is
reflected in quantitative diffusion imaging of the thalamocortical white matter in which the mean
diffusivity shows a developmental slope similar to neurotypical, but of differing underlying (eigenvalue)
basis. As such strong associations between properties of the white matter (such as fractional
anisotropy) and cortical response latencies that are significant in typical development (p<0.05) are
lost in ASD. Similarly evidence for atypical neurochemistry in ASD is revealed in an approximately 15-
20% decrease in levels of inhibitory neurotransmitter GABA in the superior temporal lobe of children
with ASD compared to TD (p<0.05). Nonetheless, both diffusion and spectroscopy findings are
associated with significant inter-individual variability, perhaps representing a brain level embodiment
of autism spectrum heterogeneity, and suggesting their combined use in definition of sub-
populations.

Conclusions: Delays in the latency of auditory cortical responses such as the ~100ms M100
component have been consistently observed in ASD (although to varying degrees) and speculatively
attributed to both white matter conduction anomalies as well as deficits in synaptic transmission.
Support for both of these explanatory neurobiological hypotheses can be found in diffusion imaging
of thalamocortical white matter and MRS assays of temporal lobe neurotransmitter balance. Since the
potential therapeutic management of these etiologies differs, we propose that such biological
measures form the basis of stratification biomarkers, appropriate for tailoring clinical trial inclusion,
and subsequently directing patient management.

Panel Session

104 - Attending to Attention Among Persons with Autism Spectrum

Disorder: Perspectives on Strengths, Weaknesses, and Goodness-of-Fit
10:30 AM - 12:30 PM - Grand Ballroom D

Panel Chair: Oriane Landry, La Trobe University, Bendigo, Australia
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Throughout the lifespan, where and how visual attention is allocated affects what we learn about the world,
how we interact with others, and how we plan goal-directed behaviors. Several “atypicalities” in visual
attention are cited among persons with ASD. Under some circumstances, such as visual search, this
atypicality takes the form of enhanced performance. In other circumstances, such as attentional
disengagement, the abnormality is characterized as impairment. But in many other aspects of visual
attention, the differences that emerge between individuals with autism can simply be identified as superior
or inferior. For example, the processes involved in the modulation of attentional focus, such as needed
under varying conditions of perceptual load or when the task necessitates efficient attending to target
information in dynamic complex environments, can involve diminished performance in one circumstance and
enhanced performance on another. Across all these permutations of strengths and weaknesses, the
understanding of the subtle nuances of attentional processing provides considerable insight into context-
specific cognitive and social styles and level of performance of persons with ASD. In this panel, we will explore
the nuances of visual attention of persons with ASD within the frameworks of both strength and weakness
within the demands of the environment.

10:30 104.001 Attentional Priority for Special Interests in Autism Spectrum Disorder (ASD) and
Neurotypical Passions

A. Remingtonl, O. E. Parsons? and A. P. Bayliss?, (1)Institute of Education, London, United Kingdom,
(2)Autism Research Centre, University of Cambridge, Cambridge, United Kingdom, (3)School of
Psychology, University of East Anglia, Norwich, United Kingdom

Background: Autism Spectrum Disorder (ASD) is characterized by impairments in social interaction. A
component of this deficit is lack of expertise for face processing (Grelotti et al., 2002). For typical
individuals, faces are prioritized for processing over non-social items however our research previously
demonstrated that this is not the case in ASD - where equal preference for social and non-social
images is seen (Remington et al., 2012).

Why is that the case? It has been suggested that the specialized face processing system is not
innately assigned in typical infants but becomes specific due to strong interest and experience of
faces, and therefore has the potential to become specialized for any category (Gauthier et al., 2000).
It is therefore striking that autistic individuals often hold an obsessive interest in a specific category.
Objectives: We aimed to establish whether in autistic people, their category of choice has adopted
the expertise system and is afforded prioritized processing resources.

Methods: A selective-attention paradigm was used with autistic adolescents who hold obsessional
interests, and neurotypical controls with similar passions/interests. Participants classified a target
word based on category (e.g. for trains: ‘Steam or Electric’?). The target (e.g. ‘Bullet Train’) was
presented alone orin a list of 1 or 5 non-words, thereby varying the ‘perceptual load’ (amount of
potentially task relevant information) of the task. A distractor (photograph of special interest item)
was presented next to the words and participants were explicitly told to ignore it. The distractor was
either congruent or incongruent (same or alternative sub-category to target). Each participant
performed the task with personalized stimuli related to their special interest. All pictures were non-
social (i.e. did not contain faces).

By comparing RTs we can establish to what extent distractors are processed under various levels of
load, allowing us to index the degree to which a particular stimulus category is prioritized in the
information processing system. Load Theory (Lavie, 1995) suggests that distractor processing of non-
social items only occurs if perceptual load does not exhaust processing capacity. Conversely social
stimuli are afforded a ‘special saliency’ and are processed at all levels of load. Our study examined
whether stimuli related to each participant’s area of interest would be processed in a similar manner
to other non-social stimuli, or would show a ‘special saliency’ in ASD.

Results: Preliminary results indicate that, as with other non-social items (Lavie et al., 2003;
Remington et al., 2012), neurotypical controls showed a congruency effect that was eliminated at
high levels of load: greater distractor-impact under lower load levels. Conversely, for ASD, the
congruency effect did not differ across load levels. This indicates that the autistic participants
processed the pictures of their special interest to the same degree under all load levels, despite the
fact that this slowed their performance on the central task.

Conclusions: This research begins to elucidate a potential link between social and non-social
symptoms in ASD. Moreover, the findings will have crucial practical implications for intervention
programs that aim to improve social skills of individuals with ASD.

11:00 104.002 Visual Search in Time Among Persons with an Autism Spectrum Disorder

N. Russo’!, W. R. Kates? and B. Wyb/e3, (1)Syracuse University, Syracuse, NY, (2)SUNY Upstate Medical
University, Syracuse, NY, (3)The Pennsylvania State University, University Park, PA

Background: Individuals with an Autism Spectrum Disorder (ASD) demonstrate specific strengths in
attention that includes the ability to detect visual stimuli among distractors. This visual search
strength has generally been studied using static conjunctive search tasks, in which participants
search for a target (e.g. orange squares) among distractors that share features with it (e.g. orange
circles and blue squares). Here we look at the integrity of temporal visual search through single and
dual target search tasks, and focus on the attentional blink (AB) in dual target searches. The AB is a
phenomenon whereby the second of two targets is often missed when it follows the first target by
200-500ms.
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Objectives: To extend findings on enhanced visual search from the spatial domain to the temporal
domain in both single and dual target search experiments and to assess the integrity of the AB, and
it’s associated characteristics.

Methods: 15 participants with an ASD (ADOS and ADI-R confirmed) and 15 typically developing (TD)
children and adolescents matched on the basis of age and IQ completed 4 experimental tasks in
counterbalanced order. On the multispeed tasks (current N = 7, analysis underway for the remaining
participants), participants were asked to detect 1 target (either a purple letter among white letters:
featural task (exp 1.), or a letter among numbers: category task, exp.2). 29 distractors, and 1 target
were presented at slow (135ms/stimulus), medium (102.5ms/stimulus) and fast (83ms/stimulus)
speeds and participants had to report the correct target at the end of the stream. In the AB tasks
(exp 3 and 4, N = 15 participants anlayzed), participants reported two targets (the T1 and T2), which
consisted of either 2 purple letters among white letters (featural AB task) or 2 letters among
numbers (categorical AB task).

Results: Performance on experiments 1 and 2 was more accurate among individuals with an ASD
compared to TD participants, and this was especially evident at the fastest speed. On the AB tasks,
participants’ ability to detect the first of 2 targets did not differ between the groups for either
experimental task. For T2|T1 (conditional accuracy: the accuracy with which participants correctly
identified the T2 given correct T1 identification), task and group differences emerged. The AB was
more pronounced overall in the category task compared to the feature task for both groups, and was
less pronounced in ASD on the feature task and more pronounced on the category task relative to
the TD participants. Additional characteristics of the AB, including swaps (in which participants
identify both targets correctly but reverse their order) appeared over longer lags among persons with
ASD, whereas binding errors, in which participants falsely report the target as the distractor
preceding or following the target (by 1 or 2 lags) did not differ between the groups.

Conclusions: Strengths in visual search were noted for the multispeed tasks however more subtle
group differences were noted on AB tasks. These findings will be discussed with respect to current
theories of the AB and ASD.

104.003 Challenging the Myth of Attentional Overfocus Among Persons with Autism Sprectrum
Disorder

J. A. Burack!, D. A. Brodeur?, J. Stewart3, J. Querengesser* and O. Landry”, (1)Educational &
Counselling Psychology, McGill University, Montreal, QC, Canada, (2)Department of Psychology, Acadia
University, Wolfville, NS, Canada, (3)McGill University, Montreal, QC, Canada, (4)Educational and
Counselling Psychology, McGill University, Montreal, QC, Canada, (5)La Trobe University, Bendigo,
Australia

Background: Overfocused attention is often considered, at least implicitly and often explicitly, as
central to essential theories of cognitive style of persons with ASD. The idea of an excessive focus on
one piece, part of a piece, or group of pieces of information in the environment at the expense of
processing others is consistent with various theories about the ways that persons with ASD process
and respond to information. For example, the theory of mind deficit might be seen as an overfocus on
objects and events from an egocentric view rather than on those from others’ viewpoints; the theory
of executive function deficit as an overfocus on ideas in the here and now rather than on those for
the future; and the theories of weak central coherence and enhanced perceptual functioning as an
overfocus on details rather than on global objects. These conceptual extrapolations from theory and
behavior are consistent with historical depictions of attentional processing among persons with ASD
as overfocused (Rincover & Ducharme, 1987; Wainwright-Sharp & Bryson, 1993) and overselective
(Townsend & Courchesne, 1994; Townsend et al., 1996), but not as distractibile (Burack, 1994;
Burack et al., 1997).

Objectives: To provide a more precise understanding of attentional functioning and modulation,
specifically in relation to the notion of focus and its relevance to understanding cognitive styles
among persons with ASD.

Methods: A critical analysis of the studies of attentional focus and filtering among persons with ASD
based on the premise that two aspects of functioning should be especially heightened if attention
were really overfocused - one, “zooming-in” the focus of attention to a meaningfully restricted spatial
area, and two, maintaining that focus despite the occurrence of events or appearance of objects in
the environment.

Results: Proponents for the overfocused approach cite evidence that individuals with ASD
experience difficulty in broadening the focus of attention (Mann & Walker, 2003), deploy a narrower
than typical attentional spotlight suggesting a prolonged zoom-in lens but a sluggish zoom-out one
(Ranconi et al., 2013), and display “tunnel vision” (Robertson et al., 2013). However, in a study with a
dynamic version of the Erikson flanker task, children with ASD, as compared to MA-matched TD
children, met neither of the essential criteria of over-focus but rather displayed behavior indicative of
under-focus - they were distracted by targets quite distant from the target and by distractors that
appeared considerably after the presentation of the target stimulus (Stewart et al., submitted).
Although detrimental to performance on a flanker task, this type of underfocus might better be
interpreted with regard to the hypothesis that increased distractor processing among persons with
ASD results from enhanced perceptual capacity rather than an attentional deficit in filtering or focus
(Remington et al., 2012).

Conclusions: A model that involves underfocus and increased perceptual capacity, rather than the



common characterization of overfocus, might better represent the attentional and cognitive styles of
persons with ASD. We offer new evidence to support this assertion and an alternative explanation for
the findings typically cited to support the overfocus hypothesis.

12:00 104.004 The Curious History of the Gap/Overlap Procedure
J. T. Elison, Institute of Child Development, University of Minnesota, Minneapolis, MN

Background: Impaired attentional disengagement is widely considered a key cognitive mechanism in
the pathogenesis of autism (Elison & Reznick, 2012; Keehn, 2013). Disengagement is often examined
with the gap/overlap procedure (also referred to as a shift/disengagement procedure or
competition/non-competition procedure). The translational potential of this construct holds much
promise, and as such, requires careful scrutiny.

Objectives: To trace the use of this procedure since its inception (Saslow, 1967) to identify
interpretational pivot points within and between separable bodies of literature (i.e., an infant
cognition line and an adult cognition line). More specifically, | will attempt to identify papers that
offered interpretations that subsequently altered researchers conceptualization of performance in
this procedure within a given line of research. | will also identify convergence/divergence between
disparate bodies of literature that have employed this task.

Methods: As of November 1, 2014, Web of Science identified 382 papers that cited the original
report of the gap/overlap paradigm (Saslow, 1967). Each abstract was examined and dichotomously
classified according the age of the sample studied. Those papers that examined infants and/or
children were tagged for further examination in order to characterize citation patterns in the
developmental line of research, which | suspected to be the line of research adopted by the autism
field.

Results: Two, essentially non-overlapping bodies of work (with very few exceptions, e.g., Farroni et
al., 1999; Masuzawa & Shimojo, 1997; Ross & Ross, 1980; Senju & Hasegawa, 2005) with different
emphases stemmed from the original Saslow (1967) report, one in the adult cognition literature
(encapsulating cognitive/systems neuroscience) and one in the infant cognition literature. In the
adult literature, effort was primarily focused on understanding/characterizing the mechanism(s)
responsible for reduced latencies in the gap condition (e.g., disengagement of attention facilitating
express saccades, the premotor theory, etc.). On the other hand, with very few exceptions (c.f. Aslin
& Salapatek, 1975), the infancy literature focused on the overlap condition and its service to
understanding 1) the extent of the visual field during infancy, and 2) the phenomenon of obligatory
attention observed in very young infants. The emergence of cognitive neuroscience and its merger
with developmental science in the late ‘80°s and early ‘90’s yielded new interpretations of
performance in the gap/overlap paradigm that were adopted by the autism field (with few exceptions,
see Goldberg et al., 2002) at the expense of including emerging data from the adult line of research.
Conclusions: Building a cumulative developmental science requires conceptual and methodological
precision coupled with innovation. This inquiry into the history of the gap/overlap procedure yields
evidence that important findings from adults (and non-human primates) have been neglected in
current interpretations of gap/overlap performance. Whether performance in the overlap condition
(or difference between overlap condition and baseline condition) reflects “attentional
disengagement” as originally conceived remains open for debate and requires further examination.

Panel Session
105 - Pivotal Response Treatment: Novel Intervention Models to Optimize

Outcome
10:30 AM - 12:30 PM - Grand Salon

Panel Chair: Antonio Hardan, Psychiatry and Behavioral Sciences, Stanford University School of
Medicine, Stanford, CA

Discussant: Laura Schreibman, University of California, San Diego, La Jolla, CA

This panel will review new research into state-of-the-art models for disseminating evidence-based Pivotal
Response Treatment (PRT) for ASD across key contexts and stakeholders. The first presentation examines
results of a large randomized controlled trial of PRT Group (PRTG) and reviews data on the effects of group
parent education on child language and parenting stress and empowerment. The second talk introduces the
novel Classroom PRT (CPRT) approach for training teachers and will present preliminary teacher outcomes
and child characteristics from large-scale application of CPRT in school settings. The third presentation
reviews preliminary data on the effects of brief individually-administered PRT on child language use, as well as
neurophysiological function measured with EEG for a small subsample. Finally, our fourth panelist will discuss
a package treatment model which combines both parent training and clinician-delivered intervention in home
settings to maximize treatment effects and data supporting this model will be shared. Overall, this panel
offers a review of innovative research in intervention models of PRT to optimize outcome across multiple
universities, documenting novel approaches for community implementation of evidence-based motivational
treatment practices. We seek to stimulate further research interest in the development of high-quality
autism interventions and in effective strategies for wide-spread dissemination.
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105.001 Pivotal Response Treatment Parent Training Group: Effects on Parent Factors and Child
Outcomes from a Randomized Controlled Trial

K. L. Berquistl, G. W. Gengouxz, M. B. Minjarez3,j. M. Phillipsz, T. W. Frazier® and A. Y. Hardan?,
(1)Stanford University, Stanford, CA, (2)Psychiatry and Behavioral Sciences, Stanford University School
of Medicine, Stanford, CA, (3)Psychiatry and Behavioral Sciences, Seattle Children's Hospital, Seattle,
WA, (4)Cleveland Clinic, Center for Autism, Cleveland Clinic Children's, Cleveland, OH

Background: As rates of autism spectrum disorder have increased in recent years, the need for
effective and efficient service delivery models continues to expand. In previous studies of Pivotal
Response Treatment (PRT), research has documented that parents can learn this evidence-based
treatment and that their children show associated benefits in language. Recent research has also
provided preliminary evidence that group parent training in PRT may reduce parenting stress and
improve parent empowerment. However, this hypothesis has not yet been evaluated in a controlled
trial.

Objectives: This presentation will review research on the effects of parent training on levels of
parenting stress and family empowerment, as well as children’s language outcomes. Evidence will be
presented from a recently completed randomized controlled trial of group parent training in PRT
(PRTG) compared to a parent psychoeducational group (PEG).

Methods: Participants included 53 children (2-6.11 years) with autism and significant language
delay. Children were randomized into either the PRTG (N=27) or PEG (N=26). The PRTG taught
parents PRT to facilitate language development. The PEG addressed general topics related to the
assessment and treatment of autism. Measures of parental empowerment and stress and children’s
language outcomes were obtained at baseline and at the end of the 12-week trial.

Results: Results suggest that group parent education is an effective method for teaching parents
to implement PRT with their children and that a majority of parents (84%) in the PRTG met PRT fidelity
of implementation criteria after 12 weeks of treatment. Analysis of parents who participated in PRTG
and PEG indicated that they endorsed strong empowerment on the Family and Service System
subscales of the Family Empowerment Scale (FES). Results also showed that parents who
participated in the PEG showed a trend toward greater improvement on the Community/Political
subscale (t=3.942; df 43; p=0.054). Consistent with the literature reporting high levels of parenting
stress in this population, 75% of parents across groups showed clinically significant levels of stress
on the Parenting Stress Index, Short Form (PSI-SF). Furthermore, changes in child communication for
families who completed the trial (PRTG N=26; PEG N=20) revealed that children whose parents
participated in the PRTG exhibited a significant increase in the number of utterances compared to
those whose parents participated in the PEG (F= 3.53; df 44; p= 0.038; d=0.42). Changes on a
standardized measure of adaptive communication were also observed following PRTG: Receptive
Communication V-Scale score (F=4.27; df 40; p= 0.028; d=0.23) and overall Communication
Standard Score (F=3.80; df 40; p=0.041; d=0.34).

Conclusions: These findings suggest that specific instruction in PRT results in strong skill
acquisition for both parents and children and may also have a positive impact on feelings of
empowerment related to direct teaching interactions. Parents participating in a general
psychoeducation group benefited more in terms of their empowerment related to community and
political advocacy. These findings will be discussed in the context of programs which combine parent
education in specific intervention strategies with education related to community advocacy, and
recommendations for future research in this area will be reviewed.

105.002 Examining Outcomes and Satisfaction in a Randomized Trial of Classroom Pivotal
Response Training (CPRT)

A. C. Stahmer?, J- Suhrheinrich! and S. R. Rieth?, (1)Psychiatry, University of California, San Diego,
San Diego, CA, (2)Child and Family Development, San Diego State University, San Diego, CA

Background:

Autism interventions that are shown to be efficacious in controlled research settings are often not
well integrated into school settings, demonstrating the need for translation or adaptation for
classroom use. Classroom Pivotal Response Teaching (CPRT) is a behavioral intervention for children
with ASD adapted from Pivotal Response Training through an iterative process in collaboration with
researchers, teachers, and school administrators. Although the effectiveness of the original PRT
protocol is well established and pilot study data suggest that CPRT may be effective in classroom
settings, it has not been rigorously tested in a controlled trial.

Objectives:

This presentation will describe an overview of a large-scale community effectiveness trail of the CPRT
intervention and preliminary teacher, paraprofessional, and student outcomes.

Methods:

The current study uses a randomized waitlist-control design with 108 classrooms (including the lead
teacher and paraprofessional educators) over three years. Preliminary data will be presented for the
completed first year. Participant measures were collected in the beginning and end of the school
year, across training and control conditions. Teacher measures included the Professional
Development Assessment (PDA) for all teachers and fidelity of implementation of CPRT and
satisfaction surveys for teachers participating in the training vear. Child measures included the ADQOS,
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cognitive battery, Vineland Adaptive Behavior Scales (VABS) and Pervasive Developmental Disability
Behavioral Index (PDDBI).

Results:

Thus far data representing 64 teachers, 43 paraprofessionals and 114 students have been analyzed.
Teachers were 95% female, 54% with Masters’ degrees and 60% with 5-15 years of experience
teaching special education. Paraprofessionals were 98% female, 63% with high school degrees, and
65% with 5-15 years of experience in special education. Students were 83% male, with an average
age of 5.8 yrs. All classrooms had generally high quality ratings on the PDA. Preliminary outcome data
for teachers participating in training (n = 64) indicates 75% met fidelity of implementation mastery
criteria for CPRT, 100% of teachers were satisfied or very satisfied with the overall quality of training
they received and 89% of teachers report CPRT is a successful or very successful strategy for children
in their class. On average, teachers reported using of CPRT for 50 min/day. Time to acquisition of
CPRT varied by teacher/program. Student testing data demonstrate that 99% of students met criteria
for autism spectrum on the ADOS. A total of 18% of students scored within one standard deviation of
the mean on cognitive assessments (80% below; 2% above). A comprehensive description of teacher,
paraprofessional and child characteristics including autism severity and adaptive functioning will be
provided.

Conclusions:

Results indicate that CPRT is feasible to implement in classroom settings and is well received by
participating teachers. Teachers learned to implement the strategies in the context of training.
Collaborative adaptation of evidence-based practices may facilitate community fidelity of
implementation. Variability in fidelity of implementation and use of CPRT will be discussed.

105.003 Efficacy of Brief Pivotal Response Training on Language Outcomes and Neurophysiological
Indices in Children with ASD

M. B. Minjarezl, T. DesChampsz, A. Kresse3, G. W. Gengoux", A. Y. Hardan? K. L. Berquist5, S. /).

Webb? and R. Bernier®, (1)Psychiatry and Behavioral Sciences, Seattle Children's Hospital, Seattle,
WA, (2)University of Washington, Seattle, WA, (3)Seattle Children's Research Institute, Seattle, WA,
(4)Psychiatry and Behavioral Sciences, Stanford University School of Medicine, Stanford, CA,
(5)Stanford University, Stanford, CA, (6)Psychiatry and Behavioral Sciences, University of Washington,
Seattle, WA

Background: Behavioral interventions are robustly supported in the treatment of ASD, including
those that are parent-administered. Few studies have explored the efficacy of brief parent training
models and the effects on child functioning. Further, little is understood regarding the impact of
behavioral treatments on neurophysiological functioning. Pivotal Response Training (PRT) is an
empirically supported, naturalistic behavioral approach, typically delivered via 25 or more parent
training hours. Few studies have examined more brief models of PRT. Additionally, while evidence
suggests behavioral interventions alter brain functioning in animal models, recent work suggests
behavioral interventions for ASD (e.g., Early Start Denver Model) may also change neurological
functioning; however, studies examining the effects of PRT on brain function are just emerging.
Objectives: This study examined the effect of brief (12-week) PRT on child language functioning. As
an exploratory objective, correlated brain activity was examined in an additional group of participants
by assessing neurophysiological indices of language skills.

Methods: In this uncontrolled trial, efficacy of parent-delivered PRT was examined to address
language impairment in children with ASD, ages 3 to 7 years. Thirteen families have completed the
protocol across two sites to date. Data collection is ongoing. Parent-child dyads participated in 12
weekly, 60-minute PRT parent training sessions, with a focus on child language gains. Data were
obtained at baseline and post-treatment, using systematic scoring by independent raters of target
behaviors observed during 10-minute video-taped structured lab observations (SLO). The primary
dependent variable was child functional utterances during the SLO. These data were analyzed using
paired t-tests to examine changes from pre- to post-treatment. For a small number of additional
participants, high density EEG was collected during observation of social and nonsocial videos.
Cortical activation, as reflected in spectral power in alpha and theta bands during the observation of
social and nonsocial stimuli, was assessed to examine changes over treatment. For these children, a
multiple baseline design across participants was used to examine child functional utterances and
EEG data.

Results: Preliminary findings suggest parent training in PRT was associated with child language
improvements (N=9), with a significant increase in functional utterances from baseline (34.2 + 31) to
post-treatment (55.9 + 34) (t = -2.922; df =8; p= 0.019). Adequate, artifact free EEG was obtained
from three of four additional participants. A multiple baseline design across participants indicated
similar improvements in functional utterances and preliminary EEG findings indicate more normalized
cortical activation (decreased alpha power and increased theta power) when viewing faces relative to
objects following intervention.

Conclusions: Findings from this pilot study suggest brief parent training in PRT is associated with
improvement in child language skills. Further, EEG findings support that these behavioral changes,
following short-term PRT, are mirrored in changes in neurophysiological functioning to more
normalized neural activity. These findings are analyzed in light of the need for more cost-effective and
efficient treatment models and better understanding the impact of behavioral interventions on
neurophysioloaical functioning in children with ASD.
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11:45 105.004 Pivotal Response Treatment Package: Combined Parent Training with Clinician-Delivered

in-Home Treatment

G. W. Gengouxl,j. M. Phillipsl, C. M. Ardel!, M. E. Millan, R. Schuck!, T. W. Frazier? and A. Y. Hardan?,
(1)Psychiatry and Behavioral Sciences, Stanford University School of Medicine, Stanford, CA,
(2)Cleveland Clinic, Center for Autism, Cleveland Clinic Children's, Cleveland, OH

Background: Pivotal Response Treatment (PRT) is an evidence-based naturalistic behavioral
intervention which is traditionally delivered via a parent training model. While there is some evidence
in support of brief treatment models, some children and parents may need longer duration of
treatment or greater intensity in order to make clinically meaningful progress. For instance, while
parents are still learning to implement the treatment themselves, clinician-delivered intervention may
help boost child language development.

Objectives: This presentation will review initial outcomes from a randomized controlled trial of a PRT
package treatment (PRT-P) which combines parent training with clinician-delivered in-home treatment.
Methods: This study is a randomized controlled trial of PRT-P compared to a Delayed Treatment
Group (DTG). The active treatment involves weekly parent training and 10 hours per week of in-home
therapist-delivered treatment for 3 months, followed by a less-intensive phase with 5 hours per week
of in-home treatment and monthly parent training sessions. Participants include children with ASD
and significant language delay, ages 2-5 years. Dependent measures include Clinical Global
Impression Improvement (CGI-l) ratings by trained raters blinded to treatment condition, as well as
standardized parent questionnaires and structured behavioral observations.

Results: To date, 18 subjects have been randomized. The trial is ongoing and preliminary data are
currently available from 14 participants. CGI-l ratings focused specifically on communication indicate 3
children rated as very much improved (0 in DTG), 4 children rated as much improved (2 in DTG), 1
child rated as minimally improved (3 in DTG) and no children rated “no change” (1 in DTG).
Preliminary examination of changes with PRT-P revealed that children in the active group are
acquiring language skills as evidenced by increased performance on the Vineland Adaptive Behavior
Scales, Second Edition (Vineland-Il) Expressive Language raw scores (Baseline: 28.55 + 9.63 ; Post-
treatment: 37.13 £ 14.93) and an average gain of over 100 words between baseline (M=70.67 =
23.46) and post treatment (M=187.67 = 46.97) on the MacArthur-Bates Communicative Development
Inventories.

Conclusions: These preliminary data suggest that the PRT package approach shows promise for
addressing communication deficits associated with ASD. Potential benefits and challenges of a
combined parent training and clinician-delivered intervention approach will be discussed and areas in
need of future research will be explored.
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106.001 A Delphi-Procedure Study of Standards of Clinical Assessment and Treatment of
Individuals with Co-Occurring Gender Dysphoria and Autism Spectrum Disorders

J. F. Strangl, H. Meagherz, L. Kenworthy3 and L. G. Anthonyl, (1)Center for Autism Spectrum
Disorders, Children's National Medical Center, Rockville, MD, (2)Catholic University of America,
Washington, DC, (3)Children’s Research Institute, Children's National Medical Center, Washington, DC

Background: An overrepresentation of autism spectrum disorders (ASD) among individuals with
gender dysphoria (GD) has been reported, with rates of almost 1 in 10 gender referrals meeting full
diagnostic criteria for ASD, and many others with the broader ASD phenotype (de Vries et al., 2010).
There is also evidence that gender identity issues are more common among referrals for ASD (Strang
et al.,, 2014). Nine published case studies highlight the diagnostic and clinical complexity of these
individuals, but there are no clinical guidelines for their treatment/management. A gold-standard
method for developing initial clinical practice standards in an emerging field is the Delphi research
procedure, which facilitates the development of clinical consensus statements, as well as identifies
where current experts differ (Linstore & Turoff, 2002).

Objectives: To obtain a set of clinical consensus statements from those clinicians and researchers
experienced in working with individuals with co-occurring ASD and GD.

Methods: Experts in comorbid ASD and GD were identified through a four-step procedure: 1.
comprehensive internet search for individuals involved in publications and clinical services related to
the comorbidity, 2. comprehensive search for clinics serving individuals with gender dysphoria, 3. a
“snowball” sampling procedure to allow identified expert participants to refer other experts in the
field, and 4. an assessment for inclusion in the study that evaluated publication history related to the
comorbidity, clinical experience with the comorbidity, and training. Twenty-eight experts in comorbid
ASD and GD were identified internationally, and 22 completed the multi-step Delphi procedure.
Participants each completed an initial round of questions about the clinical management of the
comorbidity. Results were then coded for themes using the NVivo qualitative data analysis computer



software (QSR International, 2012). 36 clinical statements emerged, which were then evaluated and
shaped using a rating system by the 22 participants.

Results: Participants were 45% medical doctors (37% psychiatrist, 9% endocrinologist, 5%
pediatrician), 45% clinical psychologists, and 10% other clinical specialty. 42% of participants had
previously published on the comorbidity. The Delphi procedure produced 28 consensus statements;
for 6 items the expert panel was unable to come to consensus. The resulting Delphi statements
include general principles for assessment of individuals with the comorbidity, a three-step
assessment protocol, a checklist for treatment approaches (including approaches for both
psychotherapy and, when appropriate, sex reassignment treatment), and identified primary risk
areas. Principal themes include the need for and nature of the multidisciplinary team for working with
these individuals, the need for a more extended diagnostic period in which clinical decisions unfold
more slowly, and the importance of autism treatment adapted to include concrete psycho-education
about gender identity and gender outcomes.

Conclusions: The expert international panel was able to achieve consensus for preliminary guidelines
in the assessment and treatment of individuals with comorbid ASD and GD. The full guidelines will be
presented at the meeting with opportunities for the INSAR membership to provide their input. Next
steps for the project will include the perspective of individuals with ASD and GD.

106.002 ASD in Sibling Pairs Discordant for ADHD
A. M. Reiersen and M. B. McGrath, Psychiatry, Washington University in St. Louis School of Medicine,
St. Louis, MO

Background:

Symptoms of Autism Spectrum Disorder (ASD) and Attention-Deficit/Hyperactivity Disorder (ADHD)
frequently co-occur in clinical and population-based samples, and there is evidence that this co-
occurrence is largely due to overlap of genetic influences that contribute to the two disorders. The
diagnosis of both disorders in one person is now allowed according to DSM-5 diagnostic criteria, so it
is important to identify appropriate methods for determining which individuals should receive just one
versus both diagnoses. Many existing reports of ASD symptoms in ADHD have been based on parent-
rated questionnaires, but few studies have used the Autism Diagnostic Observation Schedule (ADOS)
to investigate the presence of likely ASD among individuals with ADHD.

Objectives:

To examine evidence for ASD among individuals showing parent-reported lifetime symptoms of
combined type ADHD and their “unaffected” siblings.

Methods:

The ADOS was administered to individuals classified as having a severe combined form of ADHD
(n=96) and their siblings (n=91) with few if any lifetime ADHD symptoms. Subjects were selected from
a population-based sample of large sibships (n=169) or recruited through study advertisements
(n=18). In each case, ADOS module 3 (N=43) or module 4 (N=144) was administered and scored
according to the original ADOS algorithm to determine the ADOS classification. The ADOS-2 module 3
algorithm was then also applied to all ADOS assessments (regardless of module administered) to
determine an ADOS-2 (module 3) classification.

Results:

Subjects were 8-31 years old, 96% Caucasian (includes 4 Hispanic subjects), 4% African-American,
and 59% male. Using the original ADOS algorithm, 17% of ADHD probands and 8% of siblings had a
classification of either “autism” or “autism spectrum”. Using the ADOS-2 module 3 algorithm, 19% of
ADHD probands and 12% of siblings had a classification of either “autism” or “autism spectrum”.
When ADHD probands qualified for an ADOS-2 diagnosis, they were more likely to be classified as
“autism” (n=13) rather than “autism spectrum” (n=5). This was not true of siblings, who were more
likely to be classified in the less severe “autism spectrum” category (n=8) than the “autism” category
(n=3).

Conclusions:

We estimate that approximately 17-19% percent of individuals with lifetime combined type ADHD may
be classified as having a co-occurring ASD based on the ADOS or ADOS-2. Consistent with previous
findings of genetic overlap between ADHD and ASD, a substantial proportion (8-12%) of “unaffected”
siblings of ADHD probands may also be classified as having ASD by the ADOS or ADOS-2.

106.003 Alexithymia As a Predictor of Dimensional Scales of Autism Symptoms

K. Stephenson’, M. E. Maisel', J. C. Cox? and M. South>, (1)Department of Psychology, Brigham Young
University, Provo, UT, (2)Counseling and Psychological Services, Brigham Young University, Provo, UT,
(3)Psychology and Neuroscience, Brigham Young University, Provo, UT

Background: Alexithymia is characterized by difficulties identifying, expressing, and feeling emotional
states. In addition to core clinical symptoms of autism spectrum disorders (ASD), researchers have
found high rates of comorbid anxiety, depression, and alexithymia symptoms. However, there is little
research investigating the association between these constructs and how they relate to dimensional
measures of ASD symptoms.

Objectives: The goal of this study was to explore the relationship between ASD symptoms and the
related constructs of alexithymia, anxiety, and depression. Specifically, we hypothesized that
alexithymia would remain a sianificant predictor of ASD symptoms even after controlling for anxiety



and depression.
Methods: Participants were 23 adults diagnosed with ASD as well as 20 neurotypical controls. All
participants completed a battery of questionnaires including the Toronto Alexithymia Scale (TAS-20),
the Autism Spectrum Quotient (AQ), the Social Responsiveness Scale (SRS-2), the State-Trait Anxiety
Inventory (STAI), and the Beck Depression Inventory (BDI). We used multiple regression analyses to
predict autism symptoms (i.e., AQ and SRS-2 scores) using alexithymia, anxiety, depression, and
categorical diagnosis as predictors.

Results: Multiple regression analyses indicated that both alexithymia and diagnosis were significant
predictors of both AQ and SRS-2 scores when controlling for anxiety and depression. Furthermore,
alexithymia emerged as a better predictor of dimensional ASD symptoms than categorical diagnosis.
Additional Pearson correlations showed differing patterns between the study variables among the two
diagnostic groups. In particular there appears to be different relationships between subscales of the
TAS-20 and the SRS-2 in individuals with ASD.

Conclusions: Alexithymia appears to be a robust predictor of dimensional measures of autism
symptoms, even when controlling for related anxiety and depression symptoms. This evidence
emphasizes the connection between autism and alexithymia and suggests the importance of the
assessment of alexithymia in both clinical and research settings.

106.004 Antipsychotic Medication Use and Metabolic Monitoring in an Integrated Outpatient Clinic
for Individuals with Autism and Other Neurodevelopmental Disabilities

L. M. Ruiz!, M. Damron?, K. B. jonesg, D. Weedon?, P. S. Carbone?, A. V. Bakianl and D. A. Bilderl,
(1)Psychiatry, University of Utah, Salt Lake City, UT, (2)University of Utah, Salt Lake City, UT, (3)Family
and Preventive Medicine, University of Utah, Salt Lake City, UT

Background: Antipsychotic medications are frequently taken by individuals with neurodevelopmental
disabilities to address co-occurring psychiatric conditions. These medications increase metabolic
syndrome risk and subsequent cardiovascular complications. The American Diabetes Association and
American Psychiatric Association have established metabolic monitoring guidelines, but low reported
rates of monitoring for medical complications of antipsychotic medications demonstrate a substantial
gap between recommendations and clinical practice. The Neurobehavior HOME program (HOME) is an
outpatient clinic with integrated primary and psychiatric care, funded by Medicaid, for individuals
across the lifespan with neurodevelopmental disabilities and co-occurring psychiatric disorders. The
majority of HOME enrollees have autism spectrum disorder (ASD) with or without intellectual disability
(ID). HOME provides a unique setting to study prescribing and monitoring practices for antipsychotic
medications in this high risk population.

Objectives: This study aims (1) to describe antipsychotic use among children and adults with
neurodevelopmental disabilities served in an outpatient clinic, and (2) identify subsequent metabolic
monitoring rates.

Methods: Participants included all patients enrolled in HOME from January through June 2013.
Participant characteristics (i.e., antipsychotic use, demographics, insurance coverage, and disability
type, see Table 1) and metabolic monitoring were obtained from billing records, Medicaid pharmacy
data, and electronic medical records. Multiple and single variable logistic regression models were fit
to investigate the association between antipsychotic medication use, medication monitoring, and
participant characteristics. The models that included HOME program enrollment duration, insurance
category, and co-occurring metabolic conditions as independent variables were adjusted for age.
Results: HOME program enrollees totaled 832 participants (67% males; mean age: 29.1 years, range:
4-82). Disability types were as follows: 9.3% ASD only, 30.2% ID only, and 54.8% ASD and ID. Sixty-
one percent (n=508) of participants were taking antipsychotic medication. Compared with those not
taking antipsychotics, participants taking antipsychotics did not experience significantly higher rates
of prediabetes/diabetes, dyslipidemia, or hypertension. Antipsychotic use was significantly
associated with male gender (p<0.01) and having both ASD and ID (p=0.02). Participants with triple
insurance coverage (Medicaid, Medicare, and private) were less likely to take an antipsychotic
medication (p=0.01) than those with Medicaid alone. Metabolic monitoring rates among participants
taking antipsychotics were as follows: lipids, 75%; glucose/Hemoglobin Alc (BG/HbAlc), 85%; weight,
91%; and blood pressure, 93%. Advanced age was associated with BG/HbAlc (p<0.001) and lipids
(p<0.01), whereas younger age was associated with monitoring weight (p=0.01).

Conclusions: Our findings demonstrate high antipsychotic medication use among participants with
neurodevelopmental disabilities in this outpatient setting. A greater likelihood of antipsychotic use
was associated with male gender and the co-occurrence of ASD and ID, but not with ASD only.
Overall, most participants were monitored for weight and blood pressure and the majority, for
BG/HbAlc and lipids. Notably, advanced age was associated with BG/HbAlc and lipid monitoring and
inversely associated with weight monitoring. Metabolic monitoring rates for participants taking
antipsychotics were high in HOME, suggesting the importance of an integrated care model for
patients at risk for medical complications from psychiatric medication. Further study is needed to
identify factors that facilitate medical monitoring of medication in individuals with neurodevelopmental
disabilities.

106.005 Anxious Imagery in Children with Autism Spectrum Disorder
A. Ozsivadjian!, M. J. Hollocks?, M. Absoud?, J. Southcott* and E. Holmes®, (1)Guy's Hospital, London,
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United Kingdom, (2)Denmark Hill, King's College London, London, United Kingdom, (3)Children's
Neurosciences Centre, Guy's and St Thomas' NHS Foundation Trust, London, United Kingdom,
(4)Children's Neurosciences Centre, Guy's and St Thomas' NHS foundation trust, London, United
Kingdom, (5)Cognition and Brain Sciences Unit, Cambridge University, Cambridge, United Kingdom

Background:

Anxiety disorders occur in ~40% of children with ASD (van Steensel et al, 2011), compared to 2-3% in
the general population. Reasons for this increased rate are currently speculative although a small
body of research is emerging investigating cognitive and physiological pathways to anxiety in ASD
(Hollocks et al, 2013). In the typically developing (TD) adult population, research has suggested
mental imagery may play a role in the aetiology and maintenance of anxiety disorders. Images can be
extremely vivid, intrusive and more emotionally-laden than verbal thoughts; despite this, the latter
have tended to be the focus of most cognitive behavioural research. Given that individuals with ASD
are often thought of as being ‘visual thinkers’ (Kunda and Goel, 2011), we sought to examine the role
anxious imagery might play in the development and maintenance of anxiety in this population.
Objectives:

This is an exploratory cross sectional cohort study investigating anxious imagery in children with ASD
with both high and low anxiety, compared to TD children with both high and low anxiety.

Methods:

78 participants (29 ASD high anxiety; 14 ASD low anxiety; 17 TD high anxiety; 18 TD low anxiety) aged
8-16 (69% male) matched for IQ took part in a semi-structured interview that provided both
quantitative and qualitative data on the features of images experienced, and the meaning attached
to them. Participants completed four questionnaires examining anxiety, depression, spontaneous use
of imagery in daily life, and emotional regulation. Parents completed anxiety, depression, and the
Social Communication Questionnaire. Nominal data were compared using x%or Fisher’s exact tests.
Parametric or nonparametric tests were used for continuous measurements as appropriate given
normality. For the binary logistic regression a backward elimination approach was used using
predictor variables with presence of anxiety as the dependent variable.

Results:

Children with ASD and anxiety reported the highest number of anxious images, followed by children
with ASD and low anxiety, TD children with anxiety, and finally TD children with low anxiety (x2=22.7;
p<0.001). Children with anxiety regardless of ASD diagnosis had images that were more frequent
(x2=9.1; p=0.028); more vivid (t=-2.7; p=0.012), and had more emotional valence (t=-2.8; p=0.007).
Examples of anxious intrusive imagery included ‘the eyes emanating from the television’; ‘the nothing
thing - a shadowy creature’; ‘the sound of the teacher shouting at my classmate’ ‘standing alone at
the school gates with no one to pick me up’; ‘the smell of blood from my arteries popping’. Logistic
regression revealed that anxiety in all groups was predicted by vividness of images(OR=3.6,
p=0.011).

Conclusions:

Children with ASD and anxiety experience anxious imagery that causes them distress. These images
may play a significant role in the high rates of anxiety seen in ASD. This finding also has treatment
implications for the delivery of CBT in anxiety disorders in this group, which may be more effective if
imagery modification/restructuring as well as verbal cognitions are addressed in therapy.

106.006 Assessing ASD Symptoms and Comorbid Psychopathology in Adults with ASD: Who
Should You Ask?

A. N. Heintzelman, A. M. Pearl, M. Murray and K. C. Durica, Department of Psychiatry, Penn State
Hershey, Hershey, PA

Background: ASD symptoms and psychiatric comorbidities in adults with ASD are notoriously difficult
to assess. Recently, self- and other-report versions of the Social Responsiveness Scale, Second
Edition (SRS 2) have been normed on adults. In regards to psychopathology, there are several well-
established measures to assess psychiatric symptoms in typically developing adults. To the authors’
knowledge, the few assessment tools specifically designed to assess for comorbid psychiatric
symptoms in individuals with ASD are still in their infancy. However, little is known about the
agreement between self- and other-reports of these symptoms in adults with ASD on available
assessment tools.

Objectives: To explore agreement between self- and caregiver-report of ASD symptoms and comorbid
psychopathology.

Methods: Twenty-one adults diagnosed with ASD ages 18- to 35-years-old (M = 22.57, SD = 4.03)
enrolled in a 16-week social skills intervention. 91% were male and 95% were Caucasian. Prior to
beginning the intervention, ASD diagnosis was confirmed via the Checklist for Autism Spectrum
Disorders (CASD; M = 22.67, SD = 3.17) and verbal IQ was estimated using the Kaufman Brief
Intelligence Scale, Second Edition (KBIT 2; M = 93.40, SD = 18.84). Exclusionary criteria included
verbal IQ below 70. Additionally, the participants and a primary caregiver completed the Adult Self-
Report (ASR) or Adult Behavior Checklist (ABCL), as well as the SRS 2.

Results: Intraclass (ICCs) and Pearson correlations between raters for ASD symptoms on the SRS 2
were significant only for the Social Cognition (ICC & r = .54, p < .01) and Social Motivation (ICC & r =
.51, p <.01) subscales. Inter-rater differences were examined using paired-samples t-tests. There
were significant differences between self- and caregiver-report on all subscales of the SRS 2. Effect



sizes for these differences ranged from medium to large (Cohen’s d range = .42 to .72). There were
no significant differences between self- and caregiver-report on any of the subscales on the Adult
Self-Report/Adult Behavior Checklist. When intraclass (ICCs) and Pearson correlations between raters
for these subscales were examined the all subscales were significant correlated except for the
Withdrawn Problems, Thought Problems, Rule-breaking Problems, and Avoidant Problems subscales.
The Aggression and Externalizing subscales had the highest correlations suggesting that these
variables are observed more consistently between young adults with ASD and their caregivers as
compared to the other subscales.

Conclusions: The SRS 2 demonstrated poor inter-rater reliability between reporters. Caregivers of
young adults with ASD consistently rated their children higher on the SRS 2 than individuals rated
their own behavior. This suggests that importance of acquiring other-reports of ASD symptoms when
assessing young adults’ symptoms of ASD. The ABCL and ASR demonstrated high inter-rater reliability
between reporters. These results suggest that these broadband measures of psychopathology are
valuable tools for researchers and/or clinicians to screen for the presence of symptoms of
internalizing and externalizing disorders in adults with ASD. The high inter-rater reliability provides
more confidence for the utility of these instrument when obtaining a self-report rating.

106.007 Association Between Age at Menarche and Autistic Traits in Turkish University Students

A. Hergunerl and S. Hergunerz, (1)Child and Adolescent Psychiatry Clinic, Konya Reseach and
Training Hospital, Konya, Turkey, (2)Department of Child and Adolescent Psychiatry Meram Faculty of
Medicine, Necmettin Erbakan University, Konya, Turkey

Background: The androgen theory of autism suggests that masculinizing effect of fetal androgens
may play a role in the expression of autism. Recent evidence also showed that prenatal androgen
exposure might delay age at menarche (AAM).

Objectives: There is a limited number of studies examining the relation between autism and AAM. In a
cross-sectional survey, relied on retrospective self-reports, AAM was delayed by 8 months in women
with ASD when compared with age-matched controls (13 years 4 months vs. 12 years 7 months,
respectively). Recently, an association between higher autistic-like symptoms and relatively later AAM
was reported in a sample of typically developing girls. The aim of this study was to examine the
association between AAM and autistic traits in a nonclinical sample of female university students. As
prenatal androgen exposure is implied in the etiologies of both AAM and autism, we predicted that
there would be a positive relation between autistic traits and menarche age.

Methods: The participants of the study were female university students, recruited from a public
university in the middle part of Turkey, Konya. Because timing of menarche differs among ethnic
groups, only White-Caucasian participants were included in the study. AAM was assessed using the
following question: ‘How old were you when you experienced your first menstrual bleeding?’
Participants were asked to respond in years and months. Retrospective self reports of AAM are
generally accepted as reliable and accurate in young women. Autistic traits were measured using the
Autism Spectrum Quotient (AQ).

Results: A total of 436 female university students participated in the study. The mean age of the
sample was 19.6 + 1.3 years (range = 17.1 - 24.8) and the mean AAM was 13.3 = 1.1 years (range =
9.6 - 16.5). The mean AQ Total Score was 18.6 = 4.7 (range = 6 - 32). Spearman's correlation
analysis revealed a positive relation between AQ Total score and AAM (r = .100, p = .037), indicating
individuals with higher AQ Total scores had later AAM. We examined the correlations between AAM
and each subscale of the AQ. Social Skills, Communication and Imagination subscales were
significantly and positively correlated with AAM. We also compared the AAM between participants who
scored 26 or higher on the AQ (n = 25, % 5.7) versus those who scored less than 26 (n = 411,
%94.3), as 26 had been proposed as a cut-off score. Subjects with above average autistic traits (AQ
= 26) reported later AAM than subjects with below average autistic traits (AQ < 26) (13.8 + 0.9 years
vs. 13.3 = 1.0 years; Z =-1.943, p = .052).

Conclusions: We found a positive relation between autistic traits and AAM in nonclinical university
students. These findings are consistent with the androgen theory of autism suggesting that delayed
menarche and autistic traits may share a common developmental mechanism, exposure to high levels
of prenatal androgens.

106.008 Association Between Pubertal Stage and Behavioral Profile Across Neurodevelopmental
Disorders

M. Penner!, A. Dupuis2 and E. Anagnostou3, (1)Autism Research Centre, Holland Bloorview Kids
Rehabilitation Hospital, Toronto, ON, Canada, (2)Clinical Research Services, The Hospital for Sick
Children, Toronto, ON, Canada, (3)Bloorview Research Institute, Holland Bloorview Kids Rehabilitation
Hospital, Toronto, ON, Canada

Background: Puberty is a time period associated with tremendous biological, social and behavioral
change. Youth with neurodevelopmental disorders (NDDs), including autism spectrum disorder (ASD),
are not immune to these changes, and small case series have reported they may be at additional risk
for behavioral deterioration at the time of puberty. To date, no research has evaluated the behavioral
response to puberty across NDDs.

Objectives: The objective of this study was to determine the association between Tanner stage of



puberty and behavioral profile across NDDs.

Methods: This was a cross-sectional study using data collected through the Ontario Brain Institute
Province of Ontario Neurodevelopmental Disorders (OBI-POND) network. OBI-POND enrolls children with
NDDs, including ASD, attention deficit hyperactivity disorder (ADHD), obsessive compulsive disorder
(OCD), and intellectual disability (ID). All participants had caregivers complete the Child Behaviour
Checklist (CBCL). Participants aged 6 years or older (or their caregivers) completed a Tanner Staging
Form, where penile/breast growth and pubic hair development are both reported compared to
reference pictures. Spearman correlation coefficients were used to determine the bivariate
association between Tanner stages of growth and pubic hair development and between Tanner
stages and CBCL T-scores. We then assessed the influence of Tanner stage on CBCL scores using
multivariate linear regression controlling for age, gender, and diagnosis.

Results: Three-hundred twenty participants were included in the analysis. Seventy-four percent of the
sample was male (n=237). The mean age at enrollment was eleven years (standard error = 2.9
years). The distribution of NDDs was: ASD: 152 participants (48%); ADHD: 99 participants (31%); OCD
64 participants (20%); and ID 5 participants (2%). Participants were distributed through all Tanner
stages (growth/pubic hair, respectively): Stage 1: 114/145; Stage 2: 67/55; Stage 3: 55/27; Stage 4:
52/51; and Stage 5: 28/39. The correlation coefficient between self-reported Tanner stages of growth
and pubic hair was 0.88 (p<0.0001). There were no significant associations between CBCL
internalizing behaviour scores with Tanner stage or any independent variable. Spearman correlations
were significant between Tanner stage of puberty and externalizing behavior (r=-0.19, p=0.0006;
and r=-0.24, p<0.0001 for growth and pubic hair, respectively) and in univariate regression models,
diagnosis and age were also significantly associated with CBCL externalizing scores (p<0.0001). After
controlling for diagnosis or age, the association between Tanner stage and externalizing behaviour
scores was no longer significant.

Conclusions: Unadjusted associations between Tanner stage and externalizing behavior showed a
trend toward decreasing externalizing behavior with increasing Tanner stage; however, this
relationship was not significant when controlling for diagnosis and particularly, age. Future
longitudinal studies of the effects of puberty in NDDs should focus on consecutive behavioral
measures at successive Tanner stages.

106.009 Associations Between ASD Symptoms, Internalizing Symptoms, Empathy, and Social
Loneliness in Young Adults with ASD

A. M. Pearl, K. C. Durica, M. Murray and A. N. Heintzelman, Department of Psychiatry, Penn State
Hershey, Hershey, PA

Background: Autism Spectrum Disorder (ASD) is a persistent and debilitating condition which is
frequently accompanied by comorbid psychopathology. Problems with comorbid psychopathology are
well-documented in children and adolescents with ASD, specifically in regards to anxiety and social
loneliness (Mazurek & Kanne, 2009; White & Roberson-Nay, 2009), as well as impaired empathy in
adults with ASD (Baron-Cohen & Wheelwright, 2004). More specifically, researchers have found high-
functioning individuals with ASD report higher levels of anxiety, more loneliness than typically
developing individuals (White & Roberson-Nay, 2009). However, little is known about these specific
associations in young adults with ASD.

Objectives: The authors sought to examine associations between self- and caregiver-report of ASD
impairment and internalizing symptoms, as well as self-reported empathy and social loneliness in
young adults with ASD.

Methods: Twenty-one adults diagnosed with ASD ages 18- to 35-years-old (M = 22.57, SD = 4.03)
were enrolled in a 16-week social skills intervention. 91% were male and 95% were Caucasian. Prior to
beginning the intervention, ASD diagnosis was confirmed via the Checklist for Autism Spectrum
Disorders (CASD, M = 22.67, SD = 3.17) and verbal intelligence was estimated through administration
of the Kaufman Brief Intelligence Scale, Second Edition (KBIT 2; M = 93.40, SD = 18.84). Additionally,
the participants and a primary caregiver completed the Achenbach Adult Self-Report (ASR) or Adult
Behavior Checklist (ABCL), as well as the Social Responsiveness Scale, Second Edition (SRS 2).
Participants completed the Social and Emotional Loneliness Scale for Adults (SELSA), Empathy
Quotient (EQ), and the Social Phobia Inventory (SPIN).

Results: Bivariate correlations were completed to identify significant associations between the
variables of interest. Higher self- and other-reported ASD symptoms were associated with higher self-
reported internalizing symptoms [r = .62 (self), .64 (other), p < .01] and higher self-reported social
anxiety symptoms [r = .67 (self), .41 (other), p < .01]. Additionally, higher other-reported internalizing
symptoms were associated with higher empathy (r = .45, p < .05). Finally, in regards to social
loneliness, higher social loneliness was associated with older age (r = .56, p < .01), ASD symptoms (r
= .57, p <.01) and lower empathy (r = .57, p < .01). Higher family emotional loneliness was
associated with higher impairment in ASD symptoms (r = .47, p < .01).

Conclusions: Findings contribute to the ASD literature supporting a significant association between
level of ASD impairment and internalizing symptoms, including social anxiety in young adults. However,
it was found that higher internalizing symptoms are also associated with more empathy in young
adults with ASD. In regards to social loneliness, it was found that this was associated with older age,
more ASD impairment, and less empathy. More specifically, young adults with more impairing ASD
reported higher family emotional loneliness.
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106.010 Autism Spectrum and Psychosis Risk in the 22q11.2 Deletion Syndrome; Findings from a
Prospective Longitudinal Study

A. M. Fiksinskil, T. Opacakl, E.J. Breetveltl, S. N. Duijffl and J. A. Vorstman?, (1)Psychiatry, Brain
Center Rudolf Magnus UMC Utrecht, Utrecht, Netherlands, (2)UMC Utrecht, Utrecht, Netherlands

Background: Individuals with the 22g11.2 deletion syndrome (22q11DS) have a 25-fold increased risk
for developing psychotic disorders, in particular schizophrenia. Interestingly, several studies in
children with 22q11DS have reported that the rate of Autism Spectrum Disorders (ASDs) is also
increased in this population. However, it has been postulated that the social and communicative
deficits observed in a subgroup of children with 22q11DS are in fact the prodromal signs of
schizophrenia, rather than symptoms of another disorder (i.e. ASD). If this proposition is true, one
would expect that the diagnosis of ASD in childhood predicts the emergence of psychosis later in life
in individuals with 22q11DS.

Objectives: To test the hypothesis that children with 22q11DS with a diagnosis of ASD are more likely
to develop a psychosis compared to children with 22q11DS without ASD.

Methods: 66 children with 22911DS were assessed twice in a prospective longitudinal study; the
average age (xSD) at first measurement was 14.3+2.0 yrs, and at the second measurement
19.2+2.9 yrs. Both measurements were performed by the same research team using standardized
clinical interviews including the Autism Diagnostic Interview (ADI-R) and the Schedule for Affective
Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (Kiddie-SADS).
Diagnosis of ASD and/or psychotic disorders were made in accordance to the DSM-IV criteria. The rate
of individuals with psychotic disorders (including Schizophrenia and psychotic disorder NOS) and the
rate of individuals who reported persistent positive psychotic symptoms (hallucinations and or
delusional thoughts) were compared with those who had and those who had not been diagnosed
with of ASD at first measurement.

Results: A total of 30.8% of children developed psychotic symptoms while 24.2% fulfilled criteria of a
psychotic disorder during follow-up. The proportion of children with ASD who were diagnosed with a
psychotic disorder at a follow-up assessment was 14,6 % versus 40.0% of children without ASD
(p=0.020). The proportion of children who developed psychotic symptoms during follow-up followed a
similar pattern (psychotic symptoms were observed in 25.0% of those with ASD versus in 40.0% of
those without ASD (p=0.20)).

Conclusions: The findings of this study indicate that a diagnosis of ASD early in life is not associated
with an increased risk for the subsequent development of psychotic disorders. If any, our data
suggest that those with ASD may be less likely to develop psychotic disorders later in life. These
results replicate a previously reported retrospective study in an independent cohort of adult
individuals with 22g11DS. Our results indicate that early developmental deficits in social and
communicative abilities in a subgroup of patients with 22911DS can not be considered as prodromal
symptoms of schizophrenia.

106.011 Body Mass Index (BMI) Is Negatively Correlated with Adaptive Functioning in a Population
of Children with Neurodevelopmental Disorders

L. Capanol and E. Anagnostouz, (1)Autism Research Centre, Holland Bloorview Kids Rehabilitation
Hospital, University of Toronto, Toronto, ON, Canada, (2)Bloorview Research Institute, Holland
Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada

Background: Childhood obesity is a global epidemic that leads to both significant physical health
problems, such as, diabetes and cardiovascular disease, as well as mental health and behavioral
problems. Both young children and adults with obesity have increased rates of internalizing and
externalizing behaviors, and in children, the association seems to increase with age. Children with
neurodevelopmental conditions have at least a similar if not greater risk of obesity compared to the
normal pediatric population. Maladaptive behavior is a key feature of most neurodevelopmental
disorders. Identifying alternative factors external to the disorder itself that may compound this
problem is worthwhile, especially given the limited management options. Such behaviors greatly
impact overall functioning, independence and quality of life.

Objectives: To determine if body mass index (BMI) is associated with internalizing behavior,
externalizing behavior, or adaptive skills.

Methods: Data was drawn from the Province of Ontario Neurodevelopmental Disabilities (POND)
Network, a large cohort of children with neurodevelopmental disabilities including autism spectrum
disorder (ASD), attention deficit/hyperactivity disorder (ADHD), intellectual disability and obsessive
compulsive disorder. Internalizing and externalizing behavior was measured using the Child Behavior
Checklist (CBCL). Adaptive skills were measured using the Vineland Adaptive Behavior Scales (VABS).
The Pearson correlation was used to determine the correlation between BMI, internalizing behavior,
externalizing behavior and adaptive functioning.

Results: Complete data was available for 405 children with BMI values and externalizing and
internalizing behavior scores. Children with BMI and VABS data were 263. The Pearson correlation
demonstrated a significant negative correlation with the VABS Sum of Scores score (-0.381, p < 0.01)
and total score (-0.244, p < 0.01). There was no significant correlation between BMI and internalizing
or externalizing behavior.

Conclusions: Elevated BMl is a risk factor for physical and mental health issues, and is already an
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important target in child health. Our data demonstrate an association of increasing BMI with worse
adaptive skills. Further research is needed to more carefully explore this relationship. However,
adaptive skills may represent an important target to help reduce BMI, and subsequently obesity in
this population. Alternatively, reducing BMI may improve adaptive skills and overall independence.

106.012 Burden of Psychiatric Symptoms in ASD: Understanding the Full Range from Inpatients to
Outpatients and Across IQ

M. D. Lerner!, C. A. Mazefskyz, M. Siegel3, R. Gabriels*, D. L. Williams®, J. Pierri®, C. Peura’ and K. D.
Gadow®, (1)Psychology, Stony Brook University, Stony Brook, NY, (2)Psychiatry, University of Pittsburgh
School of Medicine, Pittsburgh, PA, (3)Tufts School of Medicine - Spring Harbor Hospital, Westbrook,
ME, (4)Children's Hospital Colorado, Aurora, CO, (5)Speech-Language Pathology, Duquesne University,
Pittsburgh, PA, (6)University of Pittsburgh Medical Center, Pittsburgh, PA, (7)Developmental Disorders
Program, Spring Harbor Hospital, Westbrook, ME, (8)Psychiatry, Stony Brook University, Stony Brook,
NY

Background: Children with autism spectrum disorder (ASD) have high rates of impairing comorbid
psychiatric symptoms (Kaat, Gadow, & Lecavalier, 2013). However, there is a gap in our
understanding of the symptom profiles of children with ASD who require psychiatric hospitalization as
well as those with the most limited verbal and intellectual abilities.

Objectives: The overall project goal is to further elucidate the phenomenology of psychiatric
symptoms in ASD. This is the initial comparison of two large cohorts of children with ASD with the full
spectrum of intellectual and verbal ability levels who were treated at either a psychiatric inpatient unit
or outpatient developmental disorders clinic.

Methods: Participants were children with an ADOS-2-confirmed ASD who were either inpatients on
specialized psychiatric units (Autism Inpatient Collection, AIC; n = 78) or seen in an outpatient clinic
(Cody Center for Autism and Developmental Disabilities; n = 283). Parent report of child psychiatric
symptoms using the Child and Adolescent Symptom Inventory (CASI-4R and -5) was collected. The IQ
range was similar in both samples (standard scores ~30 - ~140), but the AIC had a significantly lower
(p <.0001) mean IQ (M = 68.51, SD = 29.39) than the Cody sample (M = 85.81, SD = 23.50), and
more AIC participants (57%) were minimally-verbal than Cody participants (21%). Analyses focused on
symptom count cut-off scores that reflect whether the required number of symptoms for a DSM-5
diagnosis are present and continuous symptom severity scores in five common ASD comorbidity
domains (attention-deficit/hyperactivity disorder (ADHD), oppositional defiant disorder (ODD),
generalized anxiety disorder (GAD), depression, mania).

Results: Parents endorsed a high rate of symptoms across both samples, with 99% of the AIC sample
and 82% of the Cody sample exceeding at least one CASI cut-off (see Figure 1 for cut-offs by
disorder). The AIC sample had significantly higher symptom severity scores (p < .0001) with large
effect sizes across domains (Cohen’s d’s from .65-.90), except for depression. Higher IQ was related
to more severe symptoms of ODD, GAD, and depression in the AIC sample, but was not related to
either ADHD or mania symptoms (Figure 2). Magnitude of correlations between IQ and psychiatric
symptom severity between the AIC and Cody samples only significantly differed for MDD (p=.005).
Conclusions: Psychiatric inpatients with ASD generally had more severe symptoms across common
psychiatric domains than outpatients with ASD. These findings highlight the importance of psychiatric
symptom severity as a key correlate of the most severe ASD presentations. Depression patterns were
notably unique, with similar severity ratings across samples and a strong association with higher IQ
only in the AIC. IQ was related to psychiatric symptom severity in several domains, which highlights the
need to study comorbidity in fully representative samples. Future item-level analyses will help clarify
whether IQ effects stem from reporting differences for symptoms that are more difficult to detect
among those with less verbal ability. This work will help identify indicators of psychiatric hospitalization
risk and inform our understanding of the structure of psychiatric symptoms in ASD.

106.013 Chronic Sleep Reduction and Psychopathology Symptoms in Adults with High-Functioning
Autism Spectrum Disorder

E. K. Baker! and A. L. Richdale?, (1)Olga Tennison Autism Research Centre, La Trobe University,
Melbourne, Australia, (2)Cooperative Research Centre for Living with Autism Spectrum Disorders
(Autism CRC), Brisbane, Australia

Background: Insomnias are common co-morbidities reported by individuals with ASD, with resultant
reduced total sleep time. Individuals with ASD are also reported to have a higher prevalence of
anxiety and depressive disorders. However, the relationship between sleep, chronic sleep reduction,
and psychopathology in adults with ASD has not yet been investigated.

Objectives: To investigate the relationships between sleep, chronic sleep reduction and
psychopathology symptoms in adults with a diagnosis of autism spectrum disorder (ASD) and no
comorbid intellectual impairment compared to age-, sex-, and IQ-matched neuro-typical (NT) adults.
Methods: Participants completed a questionnaire battery including the Chronic Sleep Reduction
Questionnaire (CSRQ), the Patient Health Questionnaire, the State Trait Anxiety Inventory, and the
Sleep Anticipatory Anxiety Questionnaire. Participants also completed a 14 day sleep/wake diary and
1l4-day actigraphy.

Results: Thirty-six adults with ASD and no comorbid intellectual impairment and 57 NT adults
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completed the study. Currently data from 28 ASD and 28 NT participants has been analysed. These
preliminary results showed that adults with ASD had significantly higher scores on all psychopathology
measures; effect sizes were moderate to large. Adults with ASD also had significantly higher total
scores on the CSRQ as well as on the shortness of sleep, irritability, and loss of energy sub-scales;
effect sizes were also moderate to large. CSRQ scores were significantly and strongly correlated with
all psychopathology variables in both groups. In assessing, psychopathology variables with sleep diary
and actigraphy variables in the NT group, state anxiety was significantly correlated with total sleep
time (TST; r = -.397) measured by both the diary and actigraphy. In addition, wake after sleep onset
(WASO) duration measured by the diary was significantly associated with physiological sleep anxiety (r
= .327), cognitive sleep anxiety (r = .363), and depression (r = .372). While in the ASD group only
actigraphy variables were correlated with psychopathology measures. Specifically, state anxiety was
significantly correlated with sleep onset latency (SolL; r = .356), WASO duration (r = .396), and sleep
efficiency (r = -.433). Physiological sleep anxiety was associated with SoL (r = .340), and sleep
efficiency (r = -.345), and depression was associated with WASO duration (r = .382), and sleep
efficiency (r = -.346).

Conclusions: The CSRQ measures symptoms of chronic sleep reduction and thus the impact of sleep
debt. The strong correlations between chronic sleep reduction and psychopathology variables
confirms the impact poor sleep can have on general wellbeing in both groups; however the
relationship between psychopathology symptoms and sleep appears to differ between the two
groups. Subjective feelings of poor sleep are associated with increased symptoms of
psychopathology in NT adults; however objective poor sleep is related to increased symptoms of
psychopathology in ASD adults. It may be that NT adults are more inclined to under-report their sleep
while ASD adults with increased psychopathology symptoms may not perceive their sleep to be as
problematic. Data for the full sample of participants will be available at the time of presentation.

106.014 Close but No Cigar: Factor Structure of the ADHD Rating Scale in Children with Autism
Spectrum Disorder

B. E. Yerysl'z, ] Nissley-Tsiopinis3, A. de Marchenal, L. Antezanal, T. ). Power?3 and R. T. Schultzl4,
(1)Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (2)Psychiatry,
University of Pennsylvania, Philadelphia, PA, (3)Center for the Management of ADHD, The Children's
Hospital of Philadelphia, Philadelphia, PA, (4)Departments of Pediatrics and Psychiatry, University of
Pennsylvania, Philadelphia, PA

Background: DSM-5 allows comorbid diagnosis of autism spectrum disorder (ASD) and attention
deficit/hyperactivity disorder (ADHD). This comorbidity was not allowed under DSM-IV, thus there is a
paucity of research that examines whether parent and teacher rating scales used to identify
significant ADHD symptoms are appropriate for use in youth with ASD. Many core symptoms of ADHD
occur in a social context (e.g., talks excessively, doesn’t listen when spoken to directly, interrupts or
intrudes others, difficulty awaiting turn), and it is possible that elevated scores in children with ASD
may be capturing social impairments rather than inattention and hyperactivity/impulsivity impairments.
The ADHD Rating Scale is a commonly used measure in clinics and research as a screen for ADHD,
because it maps directly to DSM symptoms. In a normative sample, the original factor analysis of the
ADHD-IV rating scale found the best fit to be a two-factor solution (inattention and
hyperactivity/impulsivity) consistent with the DSM-IV and DSM-5 ADHD subtypes. There are no
published studies that examine the ADHD Rating Scale’s factor structure in school-age youths with
ASD.

Objectives: To characterize the factor structure of parent and teacher ratings ADHD rating scale in
a large sample of youth with ASD and to probe commonly observed relationships between ADHD
symptoms and youth characteristics.

Methods: Parents and teachers of 208 youths with an ASD diagnosis (192 males; Age M=10.45
(Range: 6-18 years)); General Conceptual Ability M=100 (Range: 67-158), completed this study. ASD
was diagnosed using DSM-IV criteria and confirmed with ADI-R/ADOS. Confirmatory factor analysis
(CFA) was used with polychoric correlations using one-, two- (Inattention, Hyperactivity/Impulsivity),
and three-factor (Inattention, Hyperactivity, Impulsivity) models, with a robust weighted least squares
estimation. We also conducted Pearson correlations with age, executive function, and adaptive
behaviors.

Results: According to parents, 57% did not meet clinical cut-off; 16% were Predominantly Inattentive,
6% Predominantly Hyperactivity/Impulsivity, and 21% Combined type. According to teachers, 73% did
not meet clinical cut-off; 14% Predominantly Inattentive, 4% Predominantly Hyperactivity/Impulsivity,
and 9% Combined type. Correlations revealed significant, but modest, negative relationships for age
with parent and teacher ratings of hyperactivity/impulsivity (rs=-.26 and -.29), and teacher ratings of
inattention (r=-.22). Partial correlations between parent ADHD symptoms and parent BRIEF scales
while controlling for age revealed moderate-to-large effects (r's>.46). Correlations between parent
ADHD symptoms and parent adaptive behavior ratings revealed significant but modest negative
correlations (Socialization r=-.23 and Communication 