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Keynotes and Awards
- INSAR Awards Ceremony - Lifetime Achievement, Advocate Award, Cultural Diversity Research Award, Slifka Award, Young Investigator, Dissertation
4:00 PM - 5:30 PM - Room: 517A

INSAR Awards Ceremony - Lifetime Achievement, Advocate Award, Cultural Diversity Research Award, Slifka Award, Young Investigator,
Dissertation.

Keynotes and Awards
- Welcome from Annual Meeting Organizers and President Address
8:30 AM - 9:00 AM - Room: 517AB

Welcome from Annual Meeting Organizers and President Address.

Oral Session -

Invited, Keynote Speakers, Awards

101 - Keynote Address - Kathryn Roeder, PhD
9:00 AM - 10:00 AM - Room: 517AB

9:00 De Novo Variation in Coding and Noncoding Regions: What We Can Learn from the Data about Etiological Pathways
K. Roeder, Statistics and Data Science, Carnegie Mellon University, Pittsburgh, PA

For autism spectrum disorder (ASD), the largest exome sequencing study to date implicates 102 genes in risk. This risk gene set, as well as the de
novo mutations observed in the sample, serve as a springboard for additional explorations into etiological pathways. Gene expression from
human cortical cells highlights enrichment of risk genes in both excitatory and inhibitory neuronal lineages, implying that disruption of these
genes alters the development of both neuronal types. Complementing these single cell analyses, a new approach called MIND can estimate
subject- and cell-type-specific (CTS) gene expression from tissue. CTS expression of the BrainSpan atlas, which profiles expression patterns of the
developing human brain, reveals clear CTS co-expression networks that identify a cluster of co-expressed risk genes, implicate immature neurons
in risk, and links the transition from neural progenitors to neurons as one potential origin of atypical neurodevelopment in ASD. Two other
analyses lend additional insights: evaluation of de novo mutations that disrupt protein interactions and their interaction networks; and whole-
genome sequencing results, which suggest that de novo mutations in promoter regions, characterized by evolutionary and functional signatures,
contribute to ASD. Together, these results broaden our understanding of the neurobiology of ASD.

Panel Session

Cellular Models/Stem Cells

102 - Stem Cell Based Technologies in Autism Research
10:30 AM - 12:30 PM - Room: 524

Panel Chair: Mustafa Sahin, Boston Children's Hospital/Harvard Medical School, Boston, MA

A significant limitation on the investigation of neurological and psychiatry diseases including autism is the inability to study disease processes in affected
human cells, namely neurons. Ideally, drugs and therapeutics for brain disorders should be tested on relevant human neurons before being used on
participants in clinical trials. While the direct use of tissues from human disease populations is scientifically desirable, obtaining them is rarely safe or
feasible. Recently, it has become possible to reprogram cells derived from a skin biopsy or blood sample of an individual into induced pluripotent stem
cells, or iPSCs. Additionally, significant progress has been made to differentiate iPSC into defined neuron sub-types. Many laboratories are now able to
reproducibly reprogram human cells into induced pluripotent stem cell (iPSC) lines, engineer the correction of patient mutations and differentiate resulting
cell lines into patient derived models of disease in a dish. As a result, many investigators are starting to develop meaningful phenotypic assays for drug
screening in support of syndromic or non-syndromic forms of autism. This panel will discuss the recent advances, opportunities and challenges in this
burgeoning field of research.

10:30 102.001 Strengths and Challenges of Human Cell Models of Neurodevelopmental Disorders
A. Bhattacharyya, Waisman Center, University of Wisconsin-Madison, Madison, Wi

Human pluripotent stem cells (PSCs), including embryonic stem cells (ESCs) and particularly induced PSCs (iPSCs) from patients, have tremendous
potential to unveil cellular and molecular events underlying normal and abnormal neural development as well as to understand neurological
disease pathogenesis in a human genetic background. The power of human PSCs to model human brain development lies in the ability to
generate specific neural cell types in vitro over a period of time that corresponds to in vivo development, thus recapitulating many of the
developmental steps. Yet, there are challenges in using these cells for neurodevelopmental disorder modeling including distinguishing
biologically relevant changes leading to complex traits from those resulting from variability between human PSCs, limited maturation of neurons
and experimental reproducibility. | will highlight our work using human PSCs to investigate human-specific biology and disease mechanisms in
Down syndrome and Fragile X syndrome. Because these two disorders are characterized by mutations unique to humans, human cell models are
critical. We rely on the power of isogenic stem cells, co-cultures and rigorous methods to address the challenges of these cells. Understanding
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how mistakes in neural development in both these disorders result in cognitive disability may enable us to intelligently design therapies to
positively impact individuals and families living with them.

102.002 Complete Disruption of Autism-Susceptibility Genes By Gene-Editing Predominantly Reduces Functional Connectivity of
Isogenic Human Neurons

E. Deneault’, S. H. White?, D. C. Rodrigues’, J. Ross*, M. Faheem?, K. Zaslavsky?, Z. Wang?®, R. Alexandrova’, G. Pellecchia®, W. Wei, A. Piekna?, G. Kaur3,
J. Howé’, V. Kwan?, B. Thiruvahindrapuram?, S. Walker?, A. C. Lionel?, P. Pascer#, D. Merico®, R. K. Yuen®, K. K. Singh?, . Ellis® and S. W. Scherer?,
(1)McGill University, Montreal, QC, Canada, (2)McMaster University, Hamilton, ON, Canada, (3)The Hospital for Sick Children, Toronto, ON, Canada,
(4)University of Prince Edward Island, Charlottetown, PE, Canada, (5)Deep Genomics, Toronto, ON, Canada

Background: Familial clustering of autism spectrum disorder (ASD) and related subclinical traits has been described, and with sibling recurrence
risk estimates ranging from 8.1 to 18.7, a significant amount of familial liability is attributed to genetic factors. Genomic microarray and sequencing
studies have identified that ~<10% of individuals have an identifiable genetic condition, and there are over 100 genetic disorders that can exhibit
features of ASD, e.g., Fragile X and Rett syndromes. Dozens of additional penetrant susceptibility genes have also been implicated in ASD, some
being used in clinical testing. Genetically-identified ASD-risk genes are enriched in broader functional groups consisting of synapse function, RNA
processing, and transcriptional regulation. Importantly, so far, each risk gene or copy number variation (CNV) implicated in ASD accounts for <1%
of cases, suggesting significant genetic heterogeneity. Even within families, siblings can carry different penetrant mutations. Common genetic
variants may also contribute to ASD-risk.

Objectives: To determine the role of specific ASD-risk genes in neuronal function, we use gene editing to knockout their expression in induced
pluripotent stem cells (iPSCs) that are used as a model in vitro. Patient-specific iPSCs provide a newfound ability to study developmental
processes, and functional characteristics, directly. Importantly, differentiation of human iPSCs into forebrain glutamatergic neurons are used to
recapitulate early molecular events in the trajectory of ASD development.

Methods: We devised a precise clustered regularly interspaced short palindromic repeats (CRISPR)-based strategy to efficiently generate complete
knockout (KO) of any ASD-relevant gene, with all mutations made in the same “isogenic” (identical genetic background) human control iPSC line.
We used the CRISPR/Cas9-mediated double-strand break (DSB) mechanism coupled with error-free single-stranded template repair (SSTR)
pathways to introduce an all-reading-frame premature termination codon, named “StopTag”, into a specific exon of a target gene, designed to
prevent stable RNA/protein product from being made. We then explored excitatory neuron functional differences relevant to ASD for 10 different
successfully-edited genes (AFF2/FMR2, ANOS1, ASTN2, ATRX, CACNA1C, CHD8, DLGAP2, KCNQ2, SCN2A, TENM1). Directed induction into excitatory
neurons was achieved with high efficiency using transient ectopic expression of the transcription factor NGN2.

Results: Our results indicate that some ASD-risk genes display reduced synaptic activity between NGN2-derived excitatory neurons implying that
ASD genes from different classes can present the same general cellular phenotype in vitro. RNAseq revealed convergence of several neuronal
networks. Using both patch-clamp and multi-electrode array approaches, the electrophysiological deficits measured were distinct for different
mutations. However, they culminated in a consistent reduction in synaptic activity, including reduced spontaneous excitatory post-synaptic
current frequencies in AFF2/FMR2-, ASTN2-, ATRX-, KCNQ2- and SCN2A-null neurons.

Conclusions: Despite ASD susceptibility genes belonging to different gene ontologies, isogenic stem cell resources can reveal common functional
phenotypes, such as reduced functional connectivityThese results also indicate that aberrant functional connectivity is a frequent phenotype in
human neurons with ASD candidate gene null mutations. Overall, given the heterogeneity involved in ASD, we believe that this type of CRISPR-
isogenic KO system may be essential for step-wise controlled cellular phenotyping experiments.

102.003 Understanding Convergent Pathobiology in Idiopathic Autism Using Human iPSCs
D. Dykxhoorn, John P. Hussman Institute for Human Genomics, University of Miami Miller School of Medicine, Miami, FL

Background: Autism spectrum disorders (ASDs) are a phenotypically and genetically complex group of neurodevelopmental conditions
characterized by deficits in social interaction and communication, as well as the presence of repetitive and stereotyped behavior. To date,
hundreds of genetic loci have been implicated in ASD risk. Recent studies have shown that genes harboring ASD risk loci are highly enriched in
sets of genes expressed during early neocortical development and genes encoding proteins that function in specific biological pathways involving
regulation of transcription, chromatin remodeling, cell adhesion, signaling complexes, and synapse function. However, the impact that these
genetic variants have on ASD pathophysiology remains largely unknown. This is due in large part to a lack of genetically-relevant human disease
models. The advent of human induced pluripotent stem cell (iPSC) technology and advances in neural differentiation techniques, have made it
possible to study the molecular mechanisms that underlie ASD pathology.

Objective: Patient-specific induced pluripotent stem cells (iPSCs) present a unique opportunity to examine the hypothesis that heterogeneous
ASD loci converge on specific molecular pathways during early neural development.

Methods: iPSC lines were derived from individuals with idiopathic autism and differentiated into cortical neurons. We examined the
transcriptional differences between iPSC-derived cortical neurons from individuals with ASD and cognitively normal control individuals over a 135
day neuronal differentiation approach using RNAseq analysis. Bioinformatic analysis was performed by weighted gene coexpression network
analysis (WGCNA) and Ingenuity Pathway Analysis (IPA). This RNA-seq analysis was complemented by functional studies of these developing
neurons using electrophysiological, morphological, and biochemical analyses.

Results: Transcriptional analyses of ASD and control neurons at culture days 35 and 135 of their in vitro development showed ASD-specific
transcriptional signatures, including differences in coding genes, alternative splicing, and non-coding RNAs. These changes in transcription mainly
affecting pathways/networks involved in neuronal differentiation, the cytoskeletal matrix structure formation (i.e. axon guidance and cell
migration), regionalization, patterning, and DNA and RNA metabolism. Additionally, developing networks of neurons were analyzed using multi-
electrode array (MEA) recordings, measurements of calcium transients, and cell migration assays. Neurons from ASD individuals demonstrated
significantly decreased network spiking activity and decreased numbers of calcium transients. Additionally, ASD lines showed significant
differences in neurite morphology and decreased cell migration at early neuronal differentiation times.

Conclusions: The results of this study suggest that iPSC-derived neurons from individuals with ASD may have early deficits in network activity and
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morphology based on a combination of cell based assays, including spontaneous action potentials, calcium transients, and neurite outgrowth
complementing the transcriptomic analyses. Taken together, these data suggest that, although there is significant genetic diversity in ASD, there is
a convergence of pathophysiological processes that effect neuronal functionality.

11:45 102.004 Cellular Phenotypes of Angelman and Dup15q Syndrome Neurons
S. ). Chamberlain, Dept. of Genetics and Genome Sciences, University of Connecticut Health Center, Farmington, CT

Angelman and Dup15q syndromes are neurodevelopmental disorders most commonly caused by copy number variation at the chromosome 15¢11-
q13 locus. Cognitive function, speech/language, seizure susceptibility, and social behavior are profoundly affected in individuals with these
disorders. We have developed multiple induced pluripotent stem cell (iPSC) models for each of these disorders, and have differentiated them into
forebrain cortical neuron cultures. Here we will discuss the electrophysiological and molecular phenotypes identified in neuronal cultures from
patient-specific iPSCs derived from individuals with these disorders, as well as the use of genome editing technologies and antisense
oligonucleotide approaches to dissect the involvement of individual genes in the cellular phenotypes of Angelman and Dup15q syndromes.

Panel Session

Education

103 - School-Based Interventions for Children with ASD: Harnessing the Power of Parents and Teachers
10:30 AM - 12:30 PM - Room: 517B

Panel Chair: Jan Blacher, Graduate School of Education, University of California Riverside, Riverside, CA
Discussant: Lauren Brookman-Frazee, Psychiatry, University of California, San Diego, San Diego, CA

There are many factors affecting the successful inclusion of young children with ASD, and this panel examines those pertaining to relational and academic
engagement between teachers and children with ASD, treatment adherence, and intervention access. Blacher and colleagues utilize empirical findings to
address the importance of student-teacher relationships and a parental role in these relationships. Preliminary data will also be presented on how
teachers’ perspectives can shape the content of a new, relationship-focused intervention. Eisenhower and colleagues examine children’s receipt of school-
based ASD services as they transition from the Early Intervention system into school-based special education services at age 3; they examine factors that
promote equity and continuity in receipt of services after this transition. Ruble and colleagues present a promising new observational tool for assessing
teachers’ effective instruction in response to intervention; the results also shed light on the potential of teacher coaching interventions. Finally, Azad and
colleagues report on parents’ and teachers’ engagement in a parent-teacher consultation intervention; importantly, they report that parents and teachers
are more consistent in completing intervention steps when the intervention strategies are aligned with their salient child concerns.

10:30 103.001 Student-Teacher Relationships and ASD: What We Know and Where We Need to Go

J. Blacher', Y. Bolourian?, A. Eisenhower? and A. Losh’, (1)Graduate School of Education, University of California Riverside, Riverside, CA, (2)University
of California - Riverside, Riverside, CA, (3)Psychology, University of Massachusetts Boston, Boston, MA

Background: Good quality teacher-child interactions, not surprisingly, are associated with many child benefits (Pianta et al., 2017), while
relationships that are conflictual may engender academic disengagement, low motivation, and poor self-concept (Curby et al., 2013). Children with
close, low-conflict relationships with teachers are better positioned to explore their environment and interact with others (Pianta & Rimm-
Kaufman, 2006). Children with autism spectrum disorder (ASD) have, on average, more conflictual and less close relationships with their teachers
relative to their peers in normative samples (Eisenhower et al., 2015; Caplan et al., 2016), and even relative to children with intellectual disability
(Blacher et al., 2009; Blacher et al., 2014). However, little is known about predictors of student-teacher relationship (STR) quality for children with
ASD. While teacher characteristics contribute to STRs, behavioral and social characteristics of children may also shape STR quality. Moreover,
parenting behavior may indirectly impact these relationships.

Objectives: Working from a conceptual model of predictors and outcomes of STR quality for children with ASD, we present results testing some of
the proposed pathways regarding child and parent predictors of STR quality in the context of ASD. These include already-published findings as
background to test our model, as well as new findings regarding the role of parents in STR development. As part of an overall teacher-directed
intervention, preliminary focus group data from general education teachers about their pedagogical practices for children with ASD in their
classrooms will be presented.

Methods: Participants include 176 children with ASD (4-7 years), parents and teachers. Children have a mean IQ of 90 on the WPPSI -Il; all
diagnoses of ASD were confirmed with the ADOS. In addition to parent- and teacher-report measures and child performance-based language and
reading measures, children and parents were coded in a free play task using the Parent-Child Interaction Rating System (Belsky et al., 1995;
Blacher et al., 2013).

Results: Findings that inform testing of pathways in the conceptual model will be highlighted. Cross-lagged panel analyses indicated that
children’s' higher early externalizing problems led to increases in STR conflict and decreases in STR closeness across multiple school years and
classrooms (Eisenhower et al., 2015). Academically, STR quality predicted change in reading comprehension skills over time. Cross-lagged panel
modeling suggested that this link may be causal, with positive early STRs uniquely predicting later gains in reading comprehension relative to
peers (Blacher et al., 2015). As evidence of the contribution of parenting to STRs, children whose parents displayed more intrusiveness in a
structured reading task had poorer-quality STRs one year later. Parent intrusiveness mediated the predictive relationship between child spoken
language skills and STR quality.

Conclusions: Collectively, findings suggest that child characteristics (e.g., fewer behavior problems) lead to early, strong STRs. In addition, findings
that parenting predicts STRs one year later have implications for intervention with both teachers and parents. Qualitative results highlight
teachers’ perspectives on students with ASD in general education classrooms, and the feasibility of a program to improve STRs.
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10:55 103.002 Sources of Equity and Disparity in Access to School-Based ASD Services Among Preschoolers with ASD: Who "Drops Off"

11:20

from ASD Services after Early Intervention?

A. Eisenhower’, A. S. Carter?, R. C. Sheldrick®, N. Portillo* and N. Hoch*, (1)Psychology, University of Massachusetts Boston, Boston, MA, (2)University
of Massachusetts Boston, Boston, MA, (3)Boston University School of Public Health, Boston, MA, (4)University of Massachusetts, Boston, Boston, MA

Background: Timely diagnosis of ASD is associated with optimal long-term outcomes for children with ASD, enabling earlier access to ASD-related
intervention. Unfortunately, research has shown that health disparities emerge in children’s access to post-diagnostic services, even in the
context of a timely diagnosis. Demographics, especially race and immigration status, may be driving factors in predicting receipt of El-based ASD
services at <36 months (Portillo, Buitrago, Thammathorn, Eisenhower, & Carter, 2018). During the transition from early intervention, which provides
services at <36 months via Part C of IDEA, into school-based services at age 3, some children “drop off” and, at least temporarily, cease receiving
ASD services.

Objectives: We examined receipt of ASD-related school-based services among children with ASD. To understand which children experience a post-
transition drop-off in ASD services at age 3, we assessed demographic predictors of service receipt. We used a latent class analysis--which
identified 6 demographic clusters of families within our larger sample of 381 children--to predict ASD service receipt. Qualitative analyses of
open-ended parent responses are underway to identify reasons behind children’s lack of service receipt.

Methods: Children (ages 16-38 months) were diagnosed with ASD as part of an El-based, multi-stage screening and assessment protocol designed
to reduce diagnostic disparities. Children who received an ASD diagnosis included 87% boys, 40% English learners, 66% first-generation
immigrants, 177% White non-Hispanic children; 57% were living below poverty level. ASD service receipt after children transitioned out of El was
determined through 39-, 42-, and 45-month interviews with parents (80% female). Demographics include household poverty, parental US-born
status, race, education, employment, and English proficiency.

Results: Quarterly service utilization interviews were conducted with parents of 120 children with ASD. The majority were attending public
preschool (77.1%), 73.3% had an Individualized Education Program (IEP), most were receiving school-based ASD special education services after
exiting El (82.5%); however, 17.5% of children were not receiving any ASD services, in or out of school.

We examined demographic factors predicting service receipt; children receiving no services did not differ from those receiving ASD services by
poverty, parental US-born status, education, or English proficiency; more Black or African-American children (36% vs. 15%) and marginally fewer
Asian-American children were receiving no ASD services (0% vs. 19%). White children were more likely than non-White children to be attending
public school (84% vs. 77%); unexpectedly, children whose mothers were not employed were more likely to be receiving ASD services (91% vs. 77%)
and be attending school (86% vs. 71% in public school) than children of working parents. Logistic regressions showed that demographic clusters,
based on our 6-class LCA, did not predict ASD service receipt.

Conclusions: Even in the presence of equitable access to early detection, disparities emerged in subsequent receipt of post- EI ASD services. Race
and employment predicted children’s risk of experiencing a gap in ASD services after exiting El at age 3. These findings may help identify groups in
need of particular support around service attainment and inform training for El staff and health care providers around effective advocacy.

103.003 Do Common Elements across Ebps Correlate with Child Engagement and Learning Outcomes?

L. A. Ruble’, A. M. Lové?, |. H. McGrew? and V. Hang', (1)University of Kentucky, Lexington, KY, (2)Educational, School, and Counseling Psychology,
University of Kentucky, Lexington, KY, (3)Psychology, Indiana University - Purdue University Indianapolis, Indianapolis, IN

Background: It is a challenge for special education teachers to be competent in and implement evidence-based practices (EBP). This is particularly
difficult given that the National Professional Development Center on ASD has identified 27 different EBPs. We propose a set of common elements,
or evidence-based principles, that represent high quality teaching sequences that exemplify features common across most EBPs and within any
effective teaching plan.

Objectives: The presentation will propose and test a measure of common elements and examine the association with child outcomes and
engagement.

Methods: The Common Elements of Teaching Sequences (CETS) observational scale was assessed using videotapes obtained from an RCT of the
Collaborative Model for Promoting Competence and Success (COMPASS), a child-centered, teacher coaching intervention that occurs over five
sessions during the school year. For coaching, teachers provide videotapes of their teaching plan implementation. Videotapes from 29 teachers of
children with ASD (3-8 yrs) from the first and final coaching session were used.

CETS measures whether: (a) the instruction that engages the child is meaningful and associated with the targeted skill; (b) the teacher/peer
[environment is successful in obtaining the child’s attention; (c) the teacher/peer/environment prompts the child to demonstrate the skill; (d)
sufficient wait time is provided following the initial request and after each prompt; and (e) the teacher/peer/environment reinforces/corrects the
child after the sequence. ltems are rated dichotomously (1=No; 2=Yes), except item two (attention), which was rated on a 3-point scale (1=Poor;
2=Somewhat; 3=Good). Interrater reliability was good using Holsti's (1969) coefficient of reliability (CR) across all items and coders (93.9%), Cohen's
(1960) kappa (k) where values ranged from 1to .82, and Spearman'’s rho for item two of .81.

Child engagement was assessed with the Autism Engagement Rating Scale (AERS; Ruble & McGrew, 2013). The AERS assesses child: (a) cooperation;
(b) functional use of objects; (c) productivity; (d) independence; (e) consistency between child’s and teacher’s goals; and (f) attention using a
5-point Likert. The summed score of the items was used (alpha = .86, r = 0.88).

Psychometrically Equivalence Tested Goal Attainment Scaling (PET-GAS; Ruble, McGrew, & Toland, 2012) assessed progress toward learning
outcomes along a 5-point scale. Scores were based on direct observation of child progress toward IEP goals (1CC=.90-.99) by a blinded rater.
Results: Teachers demonstrated higher scores for maintaining child attention (t=-3.4, p<.01), providing an initial prompt (t=-2.1, p=.05), and allowing
wait time initially (t=9.3, p<.01), and subsequently (t=-4.9, p<.01). Inplementation of common elements improved (t=8.5, p <.01), and was correlated
with child engagement at coaching 1(r=.69, p<.01) and & (r=.61, p<.01), and with goal attainment at coaching 1(r=.56, p<.01) and 4 (r=.61, p<.01).
Conclusions: A prior study of preschool children with ASD indicated that common elements, rather than specific program components, accounted
for learning outcomes (Boyd et al., 2014). The CETS operationalizes one set of common elements that may be helpful for evaluating teaching
quality across EBPs. Importantly, children of teachers demonstrating the use of common elements were more engaged and made more progress
toward their goals.
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11:45 103.004 Partners in School: A Parent-Teacher Consultation Model to Improve Consistency of Evidenced-Based Interventions across
Home and School

G.F.Azad', D. S. Mandell? and R. Landa’, (1)Center for Autism and Related Disorders, Kennedy Krieger Institute, Baltimore, MD, (2)Center for Mental
Health, University of Pennsylvania, Philadelphia, PA

Background: Consistency of evidence-based interventions (EBIs) across settings results in better outcomes for children with autism spectrum
disorder (ASD). Little is known about whether parent and teacher practices align in a way that would maximize consistency across home and
school. Misalignment across settings may be distressing for children’s generalization of skills.

Objectives: To examine alignment of intervention practices between parents and teachers participating in Partners in School. In this consultation
model, parents and teachers work collaboratively with a consultant to (1) identify a mutual concern, (2) define mutually agreed upon (hence,
aligned) EBI steps to address the concern, and (3) implement those steps at home and school (reflecting consistency). We 1) examined the number
of intervention steps completed by both parents and teachers (consistency); and 2) investigated what EBI characteristics predicted consistency
between parents and teachers.

Methods: Participants were 26 teachers and 49 parents of children with ASD from an urban public school district. Most teachers were female
(92.3%) with an average age of 36.6 years (SD = 9.7); approximately 80.9% identified as white and all taught in special education classrooms.
Parents were mothers (93.9%) who averaged 38.1 years of age (SD = 7.8); approximately 30.6% were white, 36.7% were black, 24.5% were
Hispanic/Latino. Participants engaged in a pre-consultation phone interview to prioritize their top three concerns about the child. Parents and
teachers, together, also had an in-person consultation meeting to develop EBIs for use at home and school. A daily home-school note was used to
monitor the number of intervention steps completed by parents, number of steps completed by teachers, and number of overlapping steps
completed by both parents and teachers (i.e., same steps completed in the same way at home and school indicated consistency).

Results: Descriptive statistics and linear regression models were used. On average, parents completed 4.9 intervention steps at home and
teachers completed 4.8 steps at school. On average, parents and teachers reported doing 3.4 of the same steps across home and school. When
one of their top three concerns were addressed, both parents (B = 21, p = .035) and teachers (B = 2.2, p = .050) were more likely to complete the
same interventions steps across home and school. For both parents (B = 1.02, p <.001) and teachers (B = .67; p =.009), the number of steps in their
intervention plan was associated with home-school consistency. For parents, the number of home-school notes completed (B = 183, p = .034) at
home also predicted consistency.

Conclusions: These results suggest that parents and teachers are more likely to do the same intervention steps in the same way when salient
concerns are addressed for them. Additionally, it is important to consider the number of intervention steps to ensure comprehensive approaches
without overburdening. This information is critical for parent-teacher alignment in intervention practices across home and school, which is
important for maximizing consistency for children.

Panel Session

Novel Therapeutic Approaches (gene, protein or RNA targeted therapies)

104 - Cerebellum in Autism: Biomarkers, Mechanisms, and Translational Opportunities
10:30 AM - 12:30 PM - Room: 516ABC

Panel Chair: Peter Tsai, University of Texas Southwestern Medical Center, Dallas, TX
Discussant: Evdokia Anagnostou, Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada

The cerebellum has been implicated in the pathogenesis of autism, but the contributions remain poorly understood. Using a combination of sensorimotor
tasks, advanced neuroimaging in both preclinical models and humans, and functional circuit neuromodulation in pre-clinical models and humans, speakers
within this session have identified key cerebellar regulated circuit mechanisms that offer potential biomarker targets and are demonstrating the potential
for circuit neuromodulation of cerebellar regulated circuits as a potential novel therapeutic target for autism behaviors.

10:30  104.001 Precision Sensorimotor Control and Brain Network Activity in ASD

M. W, Mosconi'?, K. E. Unruh’, L. Martin®, R. . Lepping*, G. Magnon® and J. A. Sweeney?, (1)Kansas Center for Autism Research and Training (K-CART),
University of Kansas, Lawrence, KS, (2)Clinical Child Psychology Program, Schiefelbusch Institute for Life Span Studies, University of Kansas,
Lawrence, KS, (3)Hoglund Brain Imaging Center, University of Kansas Medical Center, Kansas City, KS, (4)Hoglund Brain Imaging Center, University of
Kansas, Kansas City, KS, (5)University of Pittsburgh Medical Center, Pittsburgh, PA, (6)Division of Developmental Behavioral and Pediatrics,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

Background: Sensorimotor impairments are common in ASD and associated with worse functional outcomes. We previously documented
increased force variability during continuous visuomotor behavior in ASD. Patients’ visuomotor deficits were more severe when the force required
or the precision of visual feedback were increased implicating both motor and sensory feedback processes. Characterizing the neural processes
associated with visuomotor deficits in ASD will help determine mechanisms of sensorimotor issues and related clinical issues.

Objectives: We will update behavioral and functional MRI (fMRI) results on neural processes associated with sensorimotor deficits in ASD.
Methods: Individuals with ASD aged 10-35 years and age-matched controls completed three task-based functional MRI (fMRI) studies. For each
study, participants completed visuomotor tasks in which they pressed with their thumb and index finger on a force transducer while viewing a
white FORCE bar on a screen that moved upwards with increased force toward a fixed green TARGET bar. Participants were instructed to maintain
the FORCE bar at the level of the TARGET bar for 26 seconds. For study 1 (force level study), 20 participants with ASD and 15 controls pressed with
their right hand at 20 and 60% of their maximum force. For study 2 (visual gain study), a separate 25 individuals with ASD and 22 controls pressed
with their right hand at 15% of their maximum force across three different visual feedback gain levels. At higher visual gains, the white FORCE bar
moved a greater distance per change in Newtons of force relative to lower gains. For study 3 (laterality study), 10 participants with ASD and 10
controls have completed the fMRI visuomotor tests separately with their right and left hands.

Results: Across studies, individuals with ASD showed greater force variability relative to controls. During the force level fMRI study, individuals
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with ASD showed greater activation than controls in ipsilateral premotor/motor cortex (M1) and reduced activation of left angular gyrus during
force compared to rest. They also showed reduced activation of cerebellar Crus | compared to controls during the higher force condition. During
the visual gain study, individuals with ASD showed reduced M1, SPL and anterior cerebellar activation at low gain compared to controls, but
increased activation of SPL and cerebellar lobules I-V at high gain. For the laterality study, data collection and analysis are ongoing.

Conclusions: These studies indicate that increased sensorimotor variability in ASD is associated with dysfunction of sensory processing
mechanisms supported by posterior parietal cortex and cerebellum. Parietal-cerebellar circuits are involved in the translation of sensory
feedback error information into refined motor commands relayed to motor cortex. Increased ipsilateral M1 activation in ASD during sensorimotor
control reflected a failure to de-activate ipsilateral motor cortex during manual actions, suggesting a failure to optimally differentiate hemispheric
activity for behavioral demands. Together, these results indicate that dysfunction of neural processes involved in translating sensory feedback
into precision behavioral output and atypical lateralization of motor cortical control of precision behavior represent significant components of the
neurodevelopmental processes associated with ASD.

104.002 Disrupted Cerebellar - Cerebrocortical Circuits in ASD Models and in ASD
J. P.Lerch’, J. Ellegood’, C. Hammill?, P. Tsai®, M. J. Taylor? and E. Anagnostou®, (1)Mouse Imaging Centre, Hospital for Sick Children, Toronto, ON,

Canada, (2)The Hospital for Sick Children, Toronto, ON, Canada, (3)University of Texas Southwestern Medical Center, Dallas, TX, (4)Holland
Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada

Background: There is increasing evidence for cerebellar involvement in autism. It is unclear, however, to what extent different mutations
implicated in autism contribute to cerebellar phenotypes, or whether cerebellar involvement is universal to all autism cases.

Objectives: To understand the extent to which cerebellar circuits are implicated in autism and to dissect which mutations might drive those
results.

Methods: Anatomical MRIs combined with automated cerebellar segmentation protocols were used in both large human and mouse datasets. In
the human sample, T1-weighted images from 582 subjects (328 controls, 254 ASD) collected at a single site in Toronto, Ontario, combining data
from the Province of Ontario Neurodevelopmental Disorders Programme and studies from the Taylor lab, were used. All subjects were between
5-21years of age. For the mouse data, >60 individual mouse models (>1300 individual animals) with high-resolution ex-vivo T2-weighted MRIs
were used.

Results: Significant differences in volumes between those with autism and controls were identified in multiple cerebellar regions, strongest in
lobules IV, crus I and II, and X. Similar results were identified in the mouse models, where the strongest effects were in the cerebellar nuclei
(which were not separately segmented in the human dataset). Not all mouse models showed the same pattern of cerebellar volume change;
instead, these effects were driven by a few key, highly affected mutations.

Conclusions: The cerebellum is one of the most affected brain areas in both humans and mice. The mouse data showed that this effect is driven
by a few key mutations rather than a broad effect across all models.

104.003 Dissection of Cerebellar-Cerebro Cortical Circuits in ASD Reveals Therapeutic Opportunities for Circuit Modulation

E. Kelly", Y. Kazemi?, F. Meng" and P. Tsai®, (1)UT Southwestern Medical Center, Dallas, TX, (2)UT Southwestern, Dallas, TX, (3)University of Texas
Southwestern Medical Center, Dallas, TX

Background:

Autism Spectrum Disorders (ASDs) are prevalent neurodevelopmental disorders marked by social impairments, repetitive behaviors, and cognitive
inflexibility. Despite a prevalence exceeding 1%, underlying mechanisms are poorly understood while targeted therapies and their guiding
parameters are needed. Recent evidence has implicated the cerebellum in ASD pathogenesis, and we have demonstrated that cerebellar
dysfunction is sufficient to generate autism-relevant behaviors (social dysfunction, repetitive/inflexible behaviors) in a genetic mouse model and
via chemogenetic disruption of function in a specific cerebellar domain, Crusl.

Objectives: However, how the cerebellum regulates autism-related behaviors and the neural circuit networks regulated by the cerebellum, and in
particular Crusl, are not well understood.

Methods: In this study, using targeted, in vivo chemogenetic and optogenetic neural circuit modulation combined with in vivo electrophysiology,
anatomic mapping (using a host of viral tracing techniques), and behavioral evaluation, we sought to identify cerebellar-regulated circuits that
regulate autism-relevant behaviors.

Results: Using these above methods, we have delineated specific cerebro-cortical circuits implicated in ASD that are regulated by cerebellar
circuits. We show the anatomic basis for these cerebello-cerebrocortical circuits - from Crusl to cerebellar output nucleus to thalamus to cortical
association areas - and demonstrate functional consequences of disruption of each circuit component on ASD-related behaviors while also
demonstrating that modulation of these specific circuits can ameliorate ASD behaviors in a genetic ASD mouse model.

Conclusions: These findings delineate the anatomic basis for cerebellar - cerebro-cortical connectivity and demonstrate functional impact of
these circuits on ASD-related behaviors. These studies, thus, further our mechanistic understanding of the neural circuit contribution to ASD while
also further demonstrating important roles for cerebellar-cerebro cortical circuits in the regulation of ASD behaviors. In addition, these studies
raise the possibility that neural circuit modulation may offer potential, novel therapeutic targets for the treatment of autism-related behaviors.

104.004 Cerebellar Tdcs Modulates ASD-Relevant Circuits and Behaviors

C.J. Stoodley’, A. M. D'Mello?, L. C. Blevins? and S. E. Martin®, (1)Psychology, American University, Washington, DC, (2)Behavior, Cognition, and
Neuroscience Program, American University, Washington, DC, (3)Neuroscience Program, American University, Washington, DC

Background: Differences in cerebellar structure and function are consistently implicated in autism spectrum disorder (ASD), with converging
findings highlighting right lobule VII (RVII, which includes Crus I and Crus 1I) as a region of interest in ASD. In humans, RVII is part of fronto-parietal
and default mode (DMN) networks, and is engaged during social cognition and mentalizing tasks. Our previous work has shown that grey matter
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volumes in RVII correlate with core ASD symptoms. In rodent models, specific disruption of RVII is sufficient to produce ASD-like behaviors,
including social deficits, repetitive behaviors, and cognitive inflexibility. Crucially, stimulation of RVII rescued social deficits in a Tsc1 ASD mouse
model. This suggests that RVII has a critical modulatory role on social behaviors.

Objectives: We aimed to clarify the role of cerebellar RVII in ASD through combining functional neuroimaging with non-invasive neuromodulation
in typically-developing adults and adults with ASD.

Methods: Study 1 examined the impact of neuromodulation with anodal (“excitatory”) or sham transcranial direct current stimulation (tDCS)
targeting RVII on functional connectivity in 33 typically developing adults (11 males, 22 females, age 23.8+2.8 years; 18 in anodal group, 15 in sham
group). In Study 2, 11 typically-developing adults (all males; age 20.9+2.5 years) and 4 adults with ASD (all male; 28.2+14.0 years) underwent
simultaneous tDCS-fMRI while performing a social ball-playing task. Each participant completed three sessions, receiving anodal, cathodal
(“inhibitory”) or sham tDCS in separate sessions. In both studies, participants received 20min of 1.5mA tDCS targeting RVII using the NeuroConn
MR tDCS system. Functional MRI data was acquired pre-, during- and post-tDCS.

Results: In Study 1, functional connectivity prior to neuromodulation replicated previous findings showing that RVII is functionally connected to
both the fronto-parietal cognitive control network and the DMN. Post-tDCS, functionally connectivity increased between RVII and DMN nodes,
including the medial prefrontal cortex and the precuneus. These regions tend to show reduced functional connectivity in children with ASD.
During tDCS, functional connectivity was altered between RVII and a region in the inferior parietal lobule that shows atypically increased
functional connectivity in ASD populations. In Study 2, cerebellar tDCS modulated performance on the social ball-playing task, with anodal tDCS
modulating learning of the patterns of social reciprocity amongst the players. Activation patterns provided further support for the hypothesis that
the cerebellum is important in social learning.

Conclusions: Our findings indicate that the cerebellum is part of the distributed neural circuits implicated in ASD, and further suggest that the
cerebellum modulates ASD-relevant networks and social learning. These results clarify the role of cerebellar RVII in ASD, and provide further
evidence that cerebellar dysfunction could lead to social deficits in autism. The translational potential of RVII as a target for non-invasive
neuromodulation in ASD will be discussed.

Panel Session

Postmortem Studies

105 - Functional Genomic Profiling Studies of ASD Brain
10:30 AM - 12:30 PM - Room: 517C

Panel Chair: Daniel Geschwind, University of California, Los Angeles, Los Angeles, CA

The last decade has brought substantial progress in understanding the contributions of human genetic variation to neuropsychiatric conditions including
ASD. However, such studies alone do not provide a roadmap for understanding disease mechanisms at the level of the functional genome or
neurobiological pathways. The focus of this panel is one of the key missing components in elucidating ASD pathophysiology: an understanding of how
molecular alterations play out at the level of brain, and whether molecular alterations converge on specific pathways or cell types. Jonathan Mill will
present large scale analysis of methylation patterns in controls throughout development and in ASD brain. Mike Gandal will provide an overview of large-
scale transcriptomic studies that define core molecular changes in ASD, and their relationship to other major psychiatric disorders. Dalila Pinto will discuss
alterations at the level of IncRNA, which are increasingly recognized as potentially important regulators of gene expression and the implications of these
data for future study of ASD. Lastly, Dan Geschwind will summarize work integrating multiple molecular phenotypes using a network fusion framework, as
well as emerging single cell sequencing data that we expect will significantly refine our understanding of the cell and circuit level alterations in disease.

10:30 105.001 Epigenetic Pathways to Neurodevelopment Phenotypes
J. Mill, University of Exeter Medical School, University of Exeter, Exeter, United Kingdom

There is mounting evidence to support a role for developmentally regulated epigenetic variation in the molecular etiology of autism and other
neuropsychiatric disorders. | will describe an analysis of dynamic DNA modifications (5mC and 5hmC) across human brain development and
ageing, highlighting how the prenatal period is a time of considerable epigenomic plasticity in the brain, and the importance of
neurodevelopmentally-dynamic loci in neurodevelopmental disease phenotypes. | will also describe the impact of genetic variation on gene
regulation, showing how molecular quantitative trait loci (mQTLs) can be used to refine associated loci from genetic studies. Novel tools mean
that it is now feasible to examine epigenetic variation across the genome in large numbers of samples, and | will give an overview of our recent
epigenome-wide association studies (EWAS) of neuropsychiatric phenotypes, integrating findings with those from recent GWAS analyses. Finally, |
will outline some of the issues related to epigenetic epidemiological studies of ASD and other psychiatric disorders and explore the feasibility of
identifying peripheral biomarkers of phenotypes manifest in inaccessible tissues such as the brain.

10:55 105.002 Long Non-Coding RNA Dysregulation in Autism Spectrum Disorders (ASD)
D. Pinto, Icahn School of Medicine at Mount Sinai, New York, NY

Long non-coding RNAs (IncRNAs) can function as key regulators of gene expression, yet their expression and splicing patterns have not been fully
explored in tissues relevant to ASD and other neuropsychiatric disorders. Here we used single-molecule real-time isoform sequencing of total
RNA (IsoSeq) and IncRNA-capture enriched samples (Capture-IsoSeq) to construct a comprehensive map of full-length transcript isoforms in 10
human postmortem prefrontal cortex tissues. Transcript isoforms were classified based on their coding potential and conservation, and further
characterized by integrating with 5'-end Seq and epigenetic profiles. We discovered >300 novel brain expressed IncRNA loci, as well as ~9,000 and
~8,000 novel high-confidence multiexonic IncRNA and mRNA isoforms, respectively. We further merged our IsoSeq maps with transcript models
derived from RNA-Seq assemblies of 2,000 PsychENCODE cortical tissue samples, resulting in the most comprehensive map of both coding and
non-coding transcripts in the cortex to date. Altogether, our map significantly increases the number of isoforms of brain-expressed genes,
expands most of the IncRNA genes detected in our dataset comprising both 3’ and 5’ extensions, and reveals multiple cases of interleaved
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IncRNA-mRNA transcripts. Our augmented reference map was further used to quantify IncRNA expression by capture RNA-Seq (Capture-Seq) of
140 postmortem samples of prefrontal cortex and cerebellum from 35 ASD and 36 control subjects. Capture-Seq increased the IncRNA fraction of
our RNA-Seq datasets from 5% to 57%, substantially improving our ability to assess changes in this transcript population. We identified multiple
differentially expressed IncRNAs in ASD compared to controls, including neighbors of cis-regulated ASD-risk genes. Finally, coexpression network
and “guilt-by-association” analyses further revealed genes under putative regulation of IncRNAs that are in pathways dysregulated in ASD. Taken
together, our data constitute a valuable resource for integration with genetic risk variants and genomic data for discovery of candidate risk genes
in ASD and other neuropsychiatric disorders.

11:220 105.003 Patterns of Shared and Distinct Transcriptomic Dysregulation across Psychiatric Disorders
M. J. Gandal, Psychiatry, UCLA-Semel Institute, Los Angeles, CA

Background: Our understanding of the pathophysiology of neuropsychiatric disorders, including autism spectrum disorder (ASD), schizophrenia
(SC2), and bipolar disorder (BD), lags behind other fields of medicine. Defining genetic contributions to disease risk provides a rigorous foothold
for biological, mechanistic understanding but is challenged by genetic complexity, polygenicity, and substantial pleiotropy, in which genetic
variants are associated with multiple distinct phenotypes.

Objectives: We reasoned that transcriptome profiling can provide a quantitative biological context for interpreting the molecular effects of
disease-associated genetic variants and for identifying shared and distinct molecular pathways disrupted across major neuropsychiatric
disorders.

Methods: We integrated SNP-genotypes with RNA sequencing in brain samples from 1695 individuals with ASD, SCZ, and BD, as well as controls.
We performed comprehensive analysis across multiple levels of transcriptomic organization, including gene and transcript-isoform expression
and coexpression networks for both protein-coding and noncoding genes.

Results: More than 25% of the transcriptome exhibits differential splicing or expression, with isoform-level changes capturing the largest disease
effects and genetic enrichments. Coexpression networks isolate disease-specific neuronal alterations, as well as microglial, astrocyte, and
interferon-response modules defining previously unidentified neural-immune mechanisms. A distinct upregulation of microglial-associated genes
clearly differentiates ASD from the other disorders, providing biological insights into disease specificity.

Conclusions: This large-scale integration of genetic and genomic data in human brain enables a comprehensive systems-level view of the
neurobiological architecture of major neuropsychiatric illness, demonstrating pathways of molecular convergence and specificity, and provides a
resource for mechanistic insight and therapeutic development.

11:45  105.004 Single Cell Sequencing and Integrative Analysis of Epigenetic and Transcriptomic Profiling in ASD
G. Ramaswami, B. Wamsley and D. Geschwind, University of California, Los Angeles, Los Angeles, CA

Despite ASD’s etiological heterogeneity, previous studies have shown patterns of molecular convergence in post-mortem brain tissue from autistic
subjects. Here, | describe our new unpublished work using two approaches: 1) similarity network fusion (SNF) to integrate genome-wide measures
of MRNA expression, miRNA expression, DNA methylation, and histone acetylation to identify a convergent molecular subtype of ASD and 2) single
cell sequencing in control and ASD brain to identify cell type specific changes and pathways. Using the SNF approach, we identify a core subtype
of ASD, and substantially expand the repertoire of differentially expressed genes in ASD and identify a component of upregulated immune
processes that are associated with hypomethylation. We utilize eQTL and chromosome conformation datasets to link differentially acetylated
regions with their cognate genes and find an enrichment of ASD genetic risk in hyperacetylated noncoding regulatory regions linked to neuronal
genes. Similarly, single cell sequencing appears to substantially refine signals obtained from whole tissue. These findings help elucidate how
diverse genetic risk factors converge onto specific molecular processes in ASD.

Panel Session

Sensory, Motor, and Repetitive Behaviors and Interests
106 - Promise and Limitations of Multi-Modal Measurement of Sensory Processing in Autism
10:30 AM - 12:30 PM - Room: 518

Panel Chair: Shulamite Green, Dept of Psychiatry and Biobehavioral Sciences, University of California, Los Angeles, Los Angeles, CA
Discussant: Elysa Marco, Neurology, University of California San Francisco, San Francisco, CA

Sensory symptoms are increasingly recognized as an essential target of research and intervention to improve quality of life and decrease functional
impairment for those with autism. However, the lack of rigorous, consistent, and specific measures of sensory processing atypicalities is a major barrier to
studying and relating behavioral and biological measures of sensory responsivity. Sensory responsiveness in autism is often measured with parent-report
questionnaires that are subjective, capture broad categories of sensory responsiveness, and may have poor psychometric properties in autism (Williams et
al., 2018). This panel looks critically at recent advances in multi-modal measurement of sensory processing in autism. Our first speaker will discuss a
behavioral assessment of auditory and tactile over-responsivity and establishment of cut-off scores. The second will discuss the pros and cons of
psychophysical measurements of sensory discrimination within the framework of the sensation-perception-attention-evaluation-reaction stream. Our final
two speakers address how multiple imaging measurements can improve interpretation of results: the first combines neural habituation to sensory stimuli
and functional connectivity to show how sensory habituation in autism is dependent on sustained regulation; The second combines spectroscopy and
transcranial magnetic stimulation to relate different sensory subtypes to different GABAergic abnormalities and associated perceptual dysfunctions.

10:30 106.001 How Can We Reliably Measure Sensory Reactivity?

T. Tavassoli’, E. J. Marco?, M. R. Gerdes?, A. Brandes-Aitken?, L. J. Miller* and S. Schoen?, (1)Centre for Autism, School of Psychology & Clinical
Language Sciences, University of Reading, Reading, United Kingdom, (2)Neurology, University of California San Francisco, San Francisco, CA, (3)New
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York University, New York, NY, (4)Sensory Processing Disorder Foundation, Greenwood Village, CO, (5)STAR Centre, Denver, CO

Background: Sensory processing difficulties are common across neurodevelopmental disorders, and have gained increasing attention in autism
since they were added to the diagnostic criteria in the DSM-V. However, the proliferation of sensory-related studies in autism has highlighted the
need for reliable behavioral measures of sensory reactivity. This is especially true given that one of the most commonly used measures, the Short
Sensory Profile, a parent report questionnaire, has recently been shown to have poor psychometric properties in autism (Williams et al., 2018).
This has motivated the development of better clinical and research measures to characterize sensory processing. Specifically, previous research
suggests that sensory over-responsivity (SOR), an adverse response to sensory stimuli, is one of the most common and impairing sensory
processing difficulties in autism and occurs most frequently in the auditory and tactile domains (Tavassoli et al., 2016).

Objectives: Hence, this study seeks to advance the field of sensory assessments by comparing the auditory and tactile over-responsive items for
children with neurodevelopmental disorders using parent report and direct assessment (SP-3D:A), and by providing cut-off scores.

Methods: This study included 304 children from a mixed neurodevelopmental disorders cohort including autism and sensory processing
dysfunction (n=176) as well as neurotypical children (n=128). The widely used Short Sensory Profile caregiver report was used, in which parents
rate how often their child shows a particular sensory behaviour. The SP-3D:A, a direct structured observational tool, which is measuring behavioral
response to specific sensory stimuli, was also utilized. The SP-3D:A is ideally suited for this task, as it includes characterizations of SOR in both
auditory and tactile domains. To achieve an SOR specific score for the auditory and tactile domains, we chose items on the SSP and SP-3D:A that
are reflecting SOR behaviors by clinical consensus. For each measure, we then calculated the TDC mean +1 SD to create cut-scores.

Results: Using direct SP-3D:A assessment, 31% of the children with neurodevelopmental disorders (NDD) had AOR and 27% had TOR. Using the SSP
parent report, 62% of the children with NDD were classified as having AOR, whereas 68% had TOR. The Inter-test-agreement between SSP and
SP-3D:A for AOR was 65% and TOR was 50%. Moreover, as expected the NDD group was significantly more affected by SOR than the TDC group
(x2217.5, p=.0001).

Conclusions: This study identified cut-off scores for AOR and TOR using the SSP parent report and SP-3D:A observation. We found that the parent
report questionnaire and direct observation have only a moderate overlap. A combination of questionnaire and direct observation measures
should be used in clinical and research settings; specifically, the use of sensory questionnaires as a screening tool, followed by standardized
direct observations. In line with previous reports, we find that more children meet SOR criteria based on parent report than on direct assessment
in both the auditory and tactile

106.002 Lessons from Psychophysical Studies of Somatic Sensation in Autism

C.J. Cascio', L. K. Bryant?, T. Woynaroski®, M. T. Wallace?, Z. ). Williams*, S. L. Davis®, M. B. Gerdes® and C. D. ORitondo®, (1)Vanderbilt University
School of Medicine, Nashville, TN, (2)Vanderbilt University, Nashville, TN, (3)Hearing & Speech Sciences, Vanderbilt University Medical Center,
Nashville, TN, (4)Child Study Center, Yale School of Medicine, New Haven, CT, (5)Vanderbilt University Medical Center, Nashville, TN

Background: Atypical responses to sensory input are hypothesized to cascade into higher-order deficits in individuals with autism spectrum
disorder (ASD). However, there is a gap between the precise control of the stimulus-perception relationship afforded by psychophysics and
questionnaire measures of sensory reactivity in daily life, with the latter generally mapping better onto higher-order deficits such as social-
communication difficulties. Adjustments to the design and execution of standard psychophysical approaches may improve the ability to bridge
this gap. Examples include designs that consider motor and attention differences, as well as those that incorporate evidence accumulation and
consider data points surrounding the point of binary perceptual decisions.

Objectives: To describe two recent studies that offer insights into how psychophysics may be adapted to serve as a more effective measurement
tool in this population and thus better evaluate the cascading effects theory.

Methods:

Study 1: In a sample of neurotypical adults (n=43, mean age 301 +/- 6.9 years), measures of detection threshold and dynamic range (the width of
the decision window surrounding the threshold) were obtained for a 100 msec, 35 Hz vibrotactile stimulus using the method of constant stimuli
(20 levels of stimulus amplitude between 0-20 um). The relations for detection threshold and dynamic range with higher-order autism traits were
evaluated according to self-reported sensory sensitivity using multiple linear regressions that tested moderated effects.

Study 2: Thermal detection thresholds were collected using the method of limits (continuous temperature increase or decrease from a 32°C
baseline at a rate of 1°C/sec) in a large sample of individuals with ASD (n=84; 32 adults [mean age 28.8 years] and 51 children [mean age 11.2
years]) and typical developmental histories (n=60; 24 TD adults [mean age 29.0 years], and 36 TD children (mean age 10.03 years)). Effects of age,
sex, group, trial-to-trial variability (CQV), performance 1Q, and counterbalance order were included in separate regression models predicting warm
and cool thresholds.

Results:

Study 1: Though neither threshold nor dynamic range was independently related to self-reported sensory or higher-order autism traits, self-
reported sensory sensitivity significantly moderated the relations between dynamic range and higher-order autism traits.

Study 2: For warmth detection, trial-to-trial variability (CQV) (p<.0001) was the strongest predictor of threshold, with smaller but significant effects
of performance 1Q (p<.02) and sex (p<.03). For cool detection, performance 1Q (p<.004) was the strongest predictor, with smaller effects of CQV
(p<.02), age and sex (p's <.04). No significant effects of group or counterbalance order were found in either model.

Conclusions:

Study 1illustrates a) the need to consider novel psychophysical metrics, including those that incorporate information surrounding the point of a
binary perceptual decision (e.g., dynamic range), in future studies of sensory function, and (b) highlight the importance of testing factors that may
moderate associations of interest. Study 2 suggests that variability in reaction time may explain findings previously interpreted as between-group
differences in sensory thresholds, and that method of limits or other approaches that depend on reaction time may need to be adapted or
replaced for assessing sensory differences in ASD.

106.003 Neural Habituation to Sensory Stimuli and Sustained Regulation across Time in Youth with Autism, with and without
Sensory over-Responsivity
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S.A. Green', L. M. HernandeZ?, K. E. Lawrencé?, J. Lit?, T. Tsang?, J. E. Yeargin®, K. K. Cummings?, M. Dapretto’ and S. Y. Bookheimer®, (1)Dept of
Psychiatry and Biobehavioral Sciences, University of California, Los Angeles, Los Angeles, CA, (2)University of California, Los Angeles, Los Angeles,
CA, (3)Brain Mapping Center, UCLA, Los Angeles, CA

Background: As interest in sensory processing differences in autism has vastly increased, so too has interest in understanding the neurobiological
bases of such differences. Our prior work showed that sensory over-responsivity (SOR) in autism is related to greater brain activity in amygdala
and sensory cortices in response to mildly aversive sensory stimulation (Green at al., 2013, 2015). Here, we extended our investigation of neural
responsivity to sensory stimuli by demonstrating that patterns of brain response to sensory stimuli differ across time, brain region, and SOR
severity. Additionally, we examined how changes in prefrontal-amygdala connectivity across a period of sensory exposure differs according to SOR
phenotype and contributes to interpretation of BOLD response.

Objectives: To extend the interpretation of brain response to sensory stimuli by examining 1) patterns of response (habituation) across different
key brain regions over time in ASD youth with high versus low SOR and TD youth; and 2) how amygdala-prefrontal connectivity changes across
sensory exposure in these three groups.

Methods: Participants were 42 children and adolescents with ASD and 27 TD matched controls, aged 8-17 years. ASD participants were grouped
into high versus low SOR based on the median split of their parents’ ratings of SOR on the Short Sensory Profile (Dunn, 1999) and Sensory Over-
Responsivity Inventory (Schoen et al. 2008). During fMRI, participants were presented with mildly aversive auditory (white noise) and tactile
(scratchy sponge) stimulation. Stimuli were presented together for 6 blocks of 15-sec trials each. Parameter estimates of brain responses in key
regions of interest (ROIs; i.e. amygdala, sensory cortices) were extracted for each block. A psychophysiological interaction analysis was used to
examine how changes in amygdala connectivity from the first to second half of the sensory exposure varied as a function of SOR severity.

Results: ASD-high-SOR youth did not show differences in brain responses to the first block of sensory stimuli in any of the ROIs. However,
examination of change in brain activity across the 6 blocks of sensory exposure revealed that ASD-high-SOR youth showed reduced habituation in
amygdala and relevant sensory cortices, as well as reduced inhibition of irrelevant sensory cortices compared to TD and ASD-low-SOR youth. ASD-
high-SOR and ASD-low-SOR youth showed distinct patterns of prefrontal-amygdala regulation.

Conclusions: Findings show that, across a period of sensory stimulation, ASD-high-SOR youth failed to sustain a) reduced habituation in sensory-
relevant brain regions, b) reduced inhibition of irrelevant regions, and c) prefrontal downregulation of the amygdala. Taken together, these results
indicate that sensory habituation in autism is an active, time-varying process dependent on sustained regulation across time, which may be a
particular deficit in ASD-high-SOR youth. Thus, imaging studies that collapse brain responses across time will miss important group differences.
Furthermore, ASD-low-SOR youth show increased prefrontal regulation compared to TD and ASD-high-SOR youth, suggesting that behavioral
expression of SOR may depend on top-down mechanisms.

106.004 Relating Abnormal Tactile Processing and Cortical Dysfunction in Children with Autism Spectrum Disorder

N. A. Puts'?, E. L. Wodkd?, G. Oeltzschner®?, M. Tommerdahl, R. A. Edden"? and S. H. Mostofsky®, (1)Russell H. Morgan Department of Radiology and
Radiological Science, The Johns Hopkins University School of Medicine, Baltimore, MD, (2)F.M. Kirby Research Center for Functional Brain Imaging,
Kennedy Krieger Institute, Baltimore, MD, (3)Kennedy Krieger Institute, Baltimore, MD, (4)Biomedical Enginering, University of North Caroline at
Chapel Hill, Chapel Hill, NC, (5)Center for Neurodevelopmental and Imaging Research, Kennedy Krieger Institute, Baltimore, MD

Background:Sensory, tactile, impairments are considered key features of Autism Spectrum Disorder (ASD). Touch is the first- and only sense with
which children can actively explore the world. Studies have suggested that abnormalities in the response to touch may exacerbate social and
communicative problems. Most studies investigating tactile processing in ASD to date have used subjective parent- and teacher questionnaires.
While clinically relevant, these do not inform the underlying neurophysiology of sensory abnormalities in ASD. Increasing evidence suggests a role
of GABA, the main inhibitory neurotransmitter, in the pathophysiology of ASD and cortical processing of touch is known to require GABAergic
processes. We developed a method to obtain objective psychophysical measurements of tactile thresholds in children with ASD. In addition, we
use Magnetic Resonance Spectroscopy (MRS) to measure brain GABA levels in vivo and recently started using Transcranial Magnetic Stimulation
(TMS) to probe GABA-receptor function in ASD.

Objectives: Here, we investigate the relationship between pre-synaptic GABA (MRS), post-synaptic GABA-receptors (TMS), tactile thresholds, and
clinical ratings in ASD. We hypothesize that altered GABA function associates with psychophysical and clinical sensory abnormalities.

Methods: 145 children with ASD (10.4 + 1.3 yrs) and 210 typically developing controls (TDC; 10.2 + 1.2 yrs) were recruited. Informed consent was
given per local IRB procedures. Diagnosis was confirmed using the ADOS-2 and ADI-R. Sensory processing was assessed using the SPM and SEQ3.
Psychophysics Static and dynamic detection threshold (probing feed-forward inhibition) and amplitude discrimination (probing lateral inhibition)
were obtained using a piezoelectric stimulator with vibrations on the left hand (2-alternative forced choice; staircase tracking). MRS GABA levels
were measured over right sensorimotor cortex (27 ml voxel) using MEGA-PRESS (TE/TR 68/2000 ms; 320 averages). TMS Single pulse, short-interval
intracortical inhibition (SICI; 2.5 ms ISI, probing GABA-A) and long-interval intracortical inhibition paired-pulse measures (LICI; 100 ms ISI, probing
GABA-B) were obtained (20 trials per condition).

Results: Children with ASD show abnormally high static detection and amplitude thresholds (both: p < 0.0001; replicating previous work by our lab
and others) and no effect of sub-threshold stimulation. GABA levels were reduced in ASD. Abnormal detection thresholds correlated with reduced
GABA (R = 0.54). Abnormal detection thresholds significantly predicted SPM total score and SEQ hypersensitivity scores (R > 0.35, p < 0.001), with
worse clinical scores for children with higher thresholds and lower GABA levels. Preliminary TMS data suggest that SICI is normal in ASD whereas
LICl is abnormal (p < 0.05).

Conclusions: Here, we show a relationship between abnormal tactile perception and inhibitory dysfunction in children with ASD. Data suggest that
at the receptor level, GABA-B, rather than GABA-A, is affected in ASD. However, close inspection of the data suggests sensory subtypes with
different GABA-related abnormalities and different associated perceptual dysfunctions. Our recent explorations using deep learning elucidate this
separation and will be discussed. Other studies linking sensory abnormalities to cortical dysfunction will also be discussed. Understanding the
link between cortical function and behavioral outcome is key in developing biologically and potential patient-specific treatments in ASD.
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Panel Session

Technological Approaches

107 - Innovative Uses of Technology for Autism Screening, Outcome Monitoring, and Treatment
10:30 AM - 12:30 PM - Room: 517A

Panel Chair: Geraldine Dawson, Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain Development,
Durham, NC

Discussant: Zachary Warren, Vanderbilt University Medical Center, Nashville, TN

Innovative technology is increasingly used in autism research. Such applications include active and passive monitoring combined with machine learning to
facilitate screening, novel treatment approaches, and expanded outcome assessments. Technological approaches offer quantitative, objective assessments
that can be acquired remotely in natural settings. Moreover, because they do not rely solely on expert clinical ratings, they are scalable and permit
acquisition of large data sets to produce automated classification algorithms. This panel will describe several contemporary methods and applications of
technology in autism research. The first presentation discusses how computer vision analysis can be used to quantify early autism symptoms, discover
novel biomarkers, and monitor behavior over time. The next presentation describes research extending the use of computer vision analysis to studies of
social interaction and coordination. The subsequent presentation focuses on automated detection and characterization of stereotypical motor movements
and their relationship to physiological arousal. The final presentation provides an overview of a multimodal system, which includes both active and passive
digital monitoring, for outcome assessment in clinical trials. The discussant will focus on the future challenges and potential impact of technology on
autism research, and its application to novel treatment approaches, including the use of robots.

10:30 107.001 The Use of Computer Vision Analysis for Early Autism Symptom Detection and Monitoring

G. Sapiro’, J. Hashemi', S. Espinosa’, Z. Chang’, K. L. Carpenter? and G. Dawson?, (1)Department of Electrical and Computer Engineering, Duke
University, Durham, NC, (2)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University,
Durham, NC

Background: Early autism symptoms include reduced social attention, failure to orient to name, and atypical emotional expressions, among
others. Screening for these symptoms has relied on caregiver-completed surveys which have poor performance for caregivers who have lower
levels of education and knowledge about child development; this contributes to disparities in early detection and service access. Expert ratings
require training, making such approaches challenging in low resource settings. We demonstrate that computer vision applications can be used in
primary care clinics to quantify autism symptoms in an efficient, objective, quantitative, and reliable manner.

Objectives: Provide an overview of a research program based on downloadable, closed-loop software applications for low-cost mobile devices
that elicit autism behavioral symptoms in response to neuroscience-informed stimuli which are recorded on the device camera and quantified
using computer vision analysis to yield precise measures of visual attention, emotional facial expressions, and motor behavior.

Methods: The sample was 104 toddlers of 16-31 months old; 22 had autism spectrum disorder (ASD) based on the ADOS and 82 had typical
development or developmental delay. After extensive pilot testing of both the stimuli (brief movies) and how to effectively deliver them in an
exam room, a set of movies that reliably elicited autism risk behaviors were shown on an iPad while the embedded camera recorded the child’s
attention/gaze, orienting, affective expressions and motor responses, which were quantified via computer vision analysis.

Results: There was strong correspondence between computer and human coding of attention (ICC =.89), orienting (ICC=.84) and affective
expression (ICC=.89 - .90). Significant differences between toddlers with and without ASD were found for several known symptom behaviors: Non-
ASD children oriented significantly more times (B = 1.89, p = 0.02). Computer coding detected differences in latency to orient that were not readily
detectable by the clinician (p = 0.02). Children with ASD looked less at the social stimuli compared to non-ASD children (p <.05). A novel finding is
group differences in the rate of head movements (postural sway; significant p-values ranged from .012 to <.0001). Toddlers with ASD exhibited
higher rates of head movement, suggesting difficulties in maintaining midline position of the head while engaging attentional systems.
Preliminary analyses of facial expression data indicate a higher proportion of time spent with “flat affect” for children with ASD compared to non-
ASD (p <.05).

Conclusions: We demonstrate the feasibility, face validity, and reliability compared to human coding of digital behavioral assessments for
detecting and quantifying well-established early autism symptoms, including failure to orient to name, reduced social attention, and flat affect. In
addition, we report here that digital assessments can reveal novel biomarkers, such as postural sway, which are not readily detected with the
naked eye. We will describe our current NIH Autism Center of Excellence research program which is validating a new version of our technology
platform on a large, population-based sample of infants and toddlers being seen in Duke pediatric primary care and assessing its utility for
symptom monitoring in clinical trials.

10:55 107.002 Computer Vision Analyses of Social Coordination and Social Communication Deficits in Autism

E. Sariyanidi’, K. Bartley', C. J. Zampella', A. de Marchend?, J. Pandey?, E. S. Kim?, J. D. Herrington’, B. Tunc’, J. Parish-Morris’ and R. T. Schult2®,
(1)Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (2)University of the Sciences, Philadelphia, PA, (3)Center for
Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA

Background: Reciprocal, coordinated behavior is a fundamental feature of conspecific interactions; birds flock, fish school, bees swarm, and
humans deftly coordinate movements with partners during social interactions. This happens so routinely that when there are disruptions to
interpersonal coordination, it is palpable. Despite the ease with which we sense difficulties with the fluidity of a social interaction, there are
currently no tools that can reliably quantify the degree of coordination during an interaction in a highly granular and easily scalable manner, and
no well-established quantitative methods for assessing group and individual differences in dyadic coordination.

Objectives: To develop robust quantitative methods for precisely assessing coordinated facial movements during social interaction; and to test
whether such a measurement process can distinguish those with autism spectrum disorder (ASD) from typically developing controls (TD), and
whether it can distinguish individual differences in social communication skill within the group with ASD, specific from restricted and repetitive
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behaviors (RRB).

Methods: Our primary sample consisted of 44 young adults, 17 with ASD and 27 TD. We tested the generalizability of the results in a replication
sample of 30 adolescents, 17 with ASD and 13 TD. Both samples were matched on age, verbal 1Q (normative range), and gender. Participants
engaged in an unstructured, 3-minute “get to know you” conversation with an unfamiliar study team confederate. Confederates were instructed
not to initiate topics and to not speak more than 50% of the time. Dyadic interactions were captured with a specially designed “TreeCam” with two
synchronized HD video cameras pointing in opposite directions. Dyadic facial coordination was automatically quantified with a computer vision
and machine learning analytic pipeline. Facial movements were captured as a set of 180 independent, regional “bases”, where bases represented
time series of facial movements (e.g., corner of the mouth) for each person. Quantification of dyadic coordination between conversational
partners involved windowed cross correlation between the partners’ time series. A machine learning framework (with nested, leave-one-out
cross-validation; LOOCV) was designed to predict group membership (ASD vs. TD) and individual differences in ADOS-2 overall CCS, Social Affect
(SA), and RRB scores. Only the dyadic features that predicted adult group membership were used in the replication sample.

Results: Classification (ASD vs. TD) accuracy was 88.6% (p<.0001; PPV=.93; NPV=.87) for the primary sample, and 86.7% (p<.0005; PPV=.88; NPV=.85)
for the replication sample. Automated computer prediction in the primary sample was more accurate than that of expert (n=9; 87% vs. 82%) and
non-expert (n=11; 87% vs 77%) study staff who made diagnostic judgements from the same dyadic videos (p’s<.001). Using the feature groups
selected for classification, support vector regression with LOOCV predicted the ADOS-2 CSS in the primary sample (r=.57, p=.02) and the replication
sample (r=.53, p=.03). As hypothesized, correlations were higher for SA scores than RRB scores (SA: .58 and .20, respectively; RRB: .00 and .06).
Conclusions: Automatic assessment of social coordination from brief videos of natural conversations promises to be an important new tool for
autism research, which adds granularity and scalability to diagnostic and social communication assessment.

107.003 Automated Detection and Characterization of Stereotypical Motor Movements and Their Relation to Cardiovascular
Arousal

M. S. Goodwin', J. Heathers', M. Hegarty-Craver?, K. H. Gilchrist? and S. Grego®, (1)Northeastern University, Boston, MA, (2)RTI International, Research
Triangle Park, NC, (3)Duke University, Durham, NC

Background: One of the core diagnostic features of autism spectrum disorder (ASD) is engagement in stereotypical motor movements (SMM),
although the etiology of this repetitive behavior is unknown. Since the 1960s, it has been hypothesized that SMM serve a homeostatic regulation
function, and thereby a coupling mechanism to cardiovascular arousal. However, to date, surprisingly few reports explicitly assess cardio-somatic
coupling and SMM in ASD.

Objectives: Examine naturally emitted SMM concomitantly with peripheral nervous system measures for evidence of cardio-somatic coupling.

Methods: SMM recorded via video, three-axis accelerometry, and simultaneous electrocardiographic signals were obtained in a convenience
sample (n=10) of children and young adults with moderate to profound ASD to assess cardiovascular responses at or around the onset of
naturalistically occurring stereotypy. RR intervals were extracted via Vivometrics software, visually inspected, and hand-corrected using CardioEdit
software. Corrected RR intervals were then time-aligned with video annotations, resampled to 5Hz, and subsequently analyzed both as short
sections defined by time (designated window analysis) or by SMM onsets (designated point analysis).

Results: Twenty-four sessions varying in length were analyzed (n=24, mean=25.75 min, SD=8.22, range [8.18-49.81]). Most participants were recorded
for approximately 30 to 90 minutes each over multiple sessions. Agreement between annotators in the video codes ranged from k = 0.72-0.92 (M =
0.84), suggesting high inter-rater reliability for observed SMM type, start, and end times. Rocking and flapping were the most commonly observed
SMM (n=22 and n=20 sessions, respectively). Without any restrictions on activity or duration, windows containing any SMM were compared to
windows without SMM. Averaged across all participants, there was very little change in RR interval (mean A=-6.8ms, SD=20.2ms) or RSA (mean
A=0.03, SD=0.16 In(ms?/Hz)). We then extended our analyses to evaluate physiological response differences in type and duration of SMM at the per
participant session level. Differences in heart interval and RSA were computed between rocking vs. no SMM, flapping vs. no SMM, and mixed
stereotypy vs. no SMM. Additionally, responses were separated by different levels of SMM engagement (any, moderate, heavy). Results indicated a
moderate effect on RSA with rocking and a large effect on heart interval with flapping. Finally, instantaneous heart rate changes for one, two, and
four second onset latencies produced nearly identical cardiac signatures (5 order polynomial), including the same pattern of comparatively
rapid acceleration followed by a slower deceleration observed at all SMM onsets and overall SMM types.

Conclusions: Cardiovascular analyses reveal that both stereotypical body rocking and hand flapping produce a strikingly similar pattern of
acceleration and deceleration unrelated to physical demands associated with the movements themselves. However, despite this consistent
cardiovascular signature observed across individuals, neither type of SMM provoked directional change in heart rate variability. The data,
methods, and results from the current study can be applied and extended in future work to more systematically evaluate the potential role SMM
plays in homeostatic regulation, providing potentially important insights for understanding and intervening upon a core symptom of ASD.

107.004 A Multimodal Data Capture System for Assessing Outcomes in Autism Clinical Trials
G. J. Pandina, Janssen Research & Development, Titusville, NJ

Background: Autism Spectrum Disorder (ASD) is a complex, heterogeneous neurodevelopmental disorder with no approved medications for core
symptoms. Objective measures have potential to de-risk drug development by improving patient selection and enhancing sensitivity to drug
response. Mobile and web-based approaches could increase signal detection and decrease study burden by allowing fewer in-person visits, using
momentary assessment and other novel measurement techniques. Lab- and home-based sensors could create novel, objective endpoints that
help with stratification and change measurement in ASD clinical trials.

Objectives: The study objective was to demonstrate the utility of the Janssen Autism Knowledge Engine (JAKE®), a standardized set of
mobile/web-based tools and lab- and home-based experimental, proof-of-concept sensor array, to identify potential markers of population
enrichment and symptomatic change in ASD. The Autism Behavior Inventory, a caregiver-based rating scale administered through the My JAKE web
portal was compared with other common ASD scales. Other experimental mobile assessments assessed caregiver-selected most troubling
symptoms, global symptom severity, and important factors (sleep, mood/affect, etc.). Results were compared with lab-based sensor-derived
endpoints, using a battery of computer tests specifically designed to detect social communication problems and repetitive behaviors/interests,
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and via passive sensing at home.

Methods: A total of N=144 children and adults (aged >6 to 53 years) with ASD were assessed in an 8-10 week prospective non-interventional trial
(US, 9 sites) with the JAKE system. JAKE includes: 1) a web-and-mobile assessment of clinical symptoms (ABI, ASD-related events, mood report,
medical/developmental history) and; 2) an array of experimental home-based wearable sensors for measuring activity and sleep, and lab-based
computer tasks designed to provoke ASD-specific physiological signals on a variety of sensors. Participants completed battery of clinical rating
scales. ASD results were compared with age and sex-matched typically developing (TD) controls (N=41), who completed rating scales and lab-
based test battery once.

Results: Data from rating scales, lab-based tasks, and home- and lab-based web and mobile assessments yielded multiple findings that
discriminated between ASD and TD. ASD participants were able to complete the lab-based task battery and produce valid data. ASD and TD
participants showed differences in sensor based biologic responses on lab-based tasks. These include reduced facial affect expressivity (both
passively and on-demand), a lack of face preference in dynamic social vs. non-social stimuli and a lack of preference for biological motion (both
measured by gaze fixation), and differences in resting state electrical activity in the brain and coherence between brain regions during social
perceptual tasks. Relationships between symptoms (rating scales) and lab and home-based sensor assessments were modest, suggesting these
tools may measure different aspects of ASD.

Conclusions: Assessment of ASD subjects across a range of severity and age using a coordinated system of web-and-mobile clinician and
caregiver tools, and lab/home based sensor technologies, is feasible and offers a robust method for assessing a broad range of ASD symptoms.
This multimodal approach produces a complex blueprint of ASD behavior of potential utility in clinical trials.

Poster Session
108 - Adult Outcome: Medical, Cognitive, Behavioral, Social, Adaptive, Vocational
11:30 AM - 1:30 PM - Room: 710

1 108.001 A Comparison of the Experiences of Autistic and Non-Autistic Individuals Participating in a Corporate Internship Scheme.

A. Remington’, B. Heasman', B. Tobiansky' and E. Pellicano? (1)UCL Centre for Research in Autism and Education, London, United Kingdom,
(2)Macquarie University, Sydney, Australia

Background:

Autistic individuals often face significant challenges to obtaining and maintaining meaningful employment - more so than other disability groups.
Aside from the economic impact of this gap, failing to get autistic people into work likely has a negative effect on quality of life in a group of
people who commonly have unique and valuable skillsets. In addition, those autistic individuals who are in full-time work are often in poorly
paid, low-skill jobs that do not reflect their competencies. The UK autistic community has identified that understanding effective employment
support is one of their top ten research priorities. Consequently, employers are beginning to offer paid work placement opportunities for
individuals on the autism spectrum.

Objectives:

Our previous research examined the experiences of autistic employees and their co-workers on one such British scheme implemented by
Deutsche Bank, a large global banking and financial services company. The research highlighted autistic interns’ meaningful contributions to the
workplace, but a number of challenges to address. The question remains, however, to what extent these challenges are autism-specific or are
inherent in starting a new role for all individuals alike. In the current study, we conducted a direct comparison of autistic and non-autistic
individuals on the 2017-18 internship programmes at Deutsche Bank UK.

Methods:

Semi-structured interviews were carried out with intellectually able autistic (n=16, 1 female, 15 male) and non-autistic (n=15, 7 female, 8 male)
interns (aged 18 to 36 years), and a subset of their hiring managers before the start of the programme and again immediately after its completion.
Before commencing the programme, interviews focussed on previous employment experiences (interns) and expectations of the upcoming
programme: opportunities, possible challenges and how they might address these challenges (interns and managers). Following the internship,
interviews with both interns and managers focussed on their experiences of the internship: aspects that went well, issues that arose, and ways
they were overcome.

Results:

Interviews were recorded, transcribed verbatim, and resulting data was analysed using thematic analysis. Analyses are on-going, however
preliminary results suggest a number of differences between the experiences of autistic and non-autistic interns. For example, autistic interns
more frequently raised the issue of anxiety in the workplace, compared with their non-autistic counterparts. This is supported by higher levels of
self-reported mental health difficulties in the autistic interns when they entered the programme. Commonalities were also found, however, with
all managers identifying that carefully matching job roles to intern skills is crucial for scheme success. In addition, all managers were enthusiastic
about the schemes and willing to partake in future iterations.

Conclusions:

Our results suggest that there are indeed autism-specific challenges, but that these may not surround core aspects of the condition. Instead,
aspects such as mental health difficulties should be a key consideration for line-mangers looking to create more enabling environments for
autistic employees. Further, while outcomes were overwhelmingly positive for autistic interns involved in this study, it remains to be seen if this
would be the case for autistic employees recruited outside of a dedicated scheme.

2 108.002 A Mixed Methods Evaluation of Social Experiences and Well-Being of College Students with ASD
K. M. Bailey, K. M. Frost, K. Casagrande and B. R. Ingersoll, Psychology, Michigan State University, East Lansing, Ml
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Background: As more individuals with ASD attend college, there has been a growing interest in the experience of college students with ASD. It is
common for students with ASD to experience difficulties while at college, particularly in the domain of social interaction (Adreon & Durocher,
2007). Well-being is associated with social interaction in typically developing populations, but less is known about the role that social interaction
plays in well-being for individuals with ASD. For example, social activities typically thought to be stress-reducing for students may actually
increase feelings of stress in persons with ASD due to restricted interests as well as the challenges involved with establishing new social networks
(Glennon, 2001).

Objectives: This mixed-methods study examined the relationship between well-being and the social experience of college students with ASD. In
doing this, we hoped to gain a better understanding of 1) the well-being of college students with ASD, 2) the social experience of college students
with ASD, and 3) how social participation and social support relate to well-being.

Methods: This mixed-methods study utilized a convergent design (QUAN+QUAL) using information from an online survey and a semi-structured
follow-up interview. The survey included several previously validated measures and questions about participants’ backgrounds, types of social
participation, forms of informal social support, and well-being. The interview gave us deeper insight into participants’ experiences regarding their
social relationships and engagement. Correlations were used to examine the relationship between social participation items, perceived social
support, and well-being. For qualitative analysis, we used an inductive thematic analysis to allow for themes to naturally emerge from the
interviews. Following these separate analyses, joint displays that integrated descriptive statistics, qualitative themes, theme counts, and
individual quotations were created to facilitate the interpretation and integration of quantitative and qualitative data. Finally, meta-inferences
were included based on an overall review of data to facilitate interpretation.

Results: Students with ASD reported spending the most time doing hobbies by themselves, over spending time with friends, participating in
school clubs, and participating in sports. Time spent hanging out with friends was positively associated with subjective well-being (r=0.44). In
interviews, participants mentioned common themes around the challenge of new social expectations, struggling to make social connections, and
the trade off between socializing and succeeding academically. Participants also mentioned many positive social experiences and talked about
their preferred methods of finding friendships at college. Furthermore, immediate family, other relatives, friends, and school personnel were the
most frequently-endorsed forms of social support. Perceived social support was positively correlated with well-being (r=0.371). In the interview,
participants spoke about the importance of both their family and friends as social support. They also mentioned the potentially positive and
negative roles professors can play as social support.

Conclusions: This study adds a new perspective to the current body of literature related to the college experience for students with ASD and
highlights the important role that social support and interaction play in their well-being.

108.003 A Mixed-Methods Approach to Understanding the Abilities and Transition Experiences of Young Adults with ASD and Their
Parents

N. L. Matthews’, S. Tracey’, S. Kiefer', K. Christenson’ and C. J. Smith?, (1)Southwest Autism Research and Resource Center, Phoenix, AZ, (2)Southwest
Autism Research & Resource Center, Phoenix, AZ

Background: The current understanding of adult outcome in autism spectrum disorder (ASD) stems primarily from quantitative analysis of large
datasets or clinically ascertained samples. There is a relative dearth of qualitative data that describe experiences during the transition to
adulthood, which could contribute to improved understanding of the needs of this population. This study examined the abilities and transition-
related experiences of young adults with ASD without intellectual disability using a mixed-methods approach.

Objectives: (1) To compare intellectual and adaptive functioning among young adults with ASD to determine whether previous findings of an
adaptive functioning (AF) disadvantage would replicate in the current sample, and (2) to qualitatively explore transition experiences of young
adults and their parents.

Methods: Participants were 18 young adults with an ASD diagnosis (14 males; ages 18-33 years; M=24.55, SD=4.16) and at least one parent (15
mothers, 3 mother/father dyads). All young adults had a composite 1Q > 70 (M=95.67, SD = 13.88), and all but one met criteria for autism/autism
spectrum on the ADOS-2. We oversampled for employed adults (n = 8); the remaining 10 participants included 2 full-time college students, 2 part-
time college students, 1 high school student (age 21), 2 participants about to begin jobs, and 3 unemployed participants not enrolled in school.
Parents completed the ABAS-3 (Harrison & Oakland, 2015), a questionnaire about their young adult’s AF. Participants and their parent(s)
completed separate 90-minute semi-structured interviews developed by the authors about independent living skills, employment, and post-
secondary education. Interviews were coded line-by-line using grounded theory methodology (Strauss & Corbin, 1990). Qualitative findings
include axial codes derived from the interviews of 10 participants and their parents. Coding of remaining interviews is in progress and final
analyses will include focused coding of all interviews from the full sample.

Results: Depicted in Figure 1, within-subjects ANOVA followed by Bonferroni post hoc tests indicated that composite 1Q was significantly higher
than ABAS-3 conceptual, social, and practical AF standard scores (ps < .001). Table 1 reports preliminary axial codes from qualitative analysis.
Conclusions: Quantitative analyses replicated previous findings (Matthews et al., 2017) such that participants had significantly lower AF scores
relative to intelligence scores. Visual examination of Figure 1 suggests that employed adults had a smaller intellectual-adaptive functioning gap
relative to unemployed adults, which may indicate that employment allows young adults to develop increased independence in social and
practical AF. Future research using a prospective design should examine this possibility.

Supporting AF impairments documented by quantitative analysis, preliminary qualitative analysis indicated that most participants needed
reminders to initiate daily living tasks or to complete tasks adequately, despite knowing how to complete these tasks. Participants with relatively
high levels of independence attributed their success to parents setting clear expectations for independence during adolescence. Most employed
adults and their parents described methods for overcoming barriers to employment. A minority of participants experienced events that caused
substantial interruptions to independence. Qualitative findings provide insight into the well-documented intelligence-AF gap. Findings will inform
future interventions aimed at improving the transition to adulthood.

108.004 A Model Program for Increasing Social Opportunities for Adult Women with Autism
M. Huerta'?, ). M. De Brito? and B. Finkelstein’, (1)Felicity House, New York, NY, (2)Weill Cornell Medicine, New York, NY
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Background: Adults with autism spectrum disorder (ASD) consistently demonstrate high rates of social isolation and report few friendships after
exiting structured programming such as high school and college (Roux et al., 2017; Orsmond et al., 2013; Orsmond et al., 2004). From the
perspective of adults with diagnoses of ASD, barriers to social participation include the lack of social opportunities (Singer, 2013) and difficulties
with social information processing (Chamak et al., 2018). For adult women with ASD, an additional challenge is the limited availability of safe,
social spaces (Huerta, 2013).

To provide increased social connections and accessible social opportunities for adult women with ASD, a community program was developed
based on concepts from Universal Design (Connell et al., 1997) and the TEACCH philosophy (Schopler, 1994). The program design was further
informed by feedback from key stakeholders, including self-advocates, and a pilot social group of adult women with ASD.

Objectives: This formative study has three objectives:

1. To describe a novel program model for increasing social opportunities for adult women with autism.
2.To assess the acceptability of the program design based on participant feedback.
3. To examine self-reported challenges to social participation in a sample of adult women with a diagnosis of ASD.

Methods: As part of the program’s yearly review, all participants with active participation plans (N=76) were invited to complete a brief survey and
in-person interview led by trained staff. A program-specific questionnaire was used to obtain participant ratings on key elements of the program
design. De-identified survey data will be summarized using means and standard deviations. Categorical data will be presented using counts and
percentages.

Results: Based on the qualitative data collected to date, participant response to the program has been positive and centered around the
increased availability of social activities and greater access to female peers. Participants have also spontaneously described positive, secondary
effects of participation including increased adaptive skills and decreased anxiety. Additional data on participant satisfaction and self-reported
challenges will be analyzed and presented.

Conclusions: This program represents a unique approach to decreasing social isolation in adults with ASD that does not assume the need for
social skills training. Information about self-reported social difficulties will be used to further revise the program model and can inform research
efforts on adult autism assessments and measure development.

108.005 A New Grounded Theory of Physical Activity Participation in Autistic Adults: Preliminary Findings.

A. M. Colombo-Dougovito’, J. Blagrave® and S. Healy?, (1)Kinesiology, Health Promotion, & Recreation, University of North Texas, Denton, TX,
(2)Kinesiology, California State University, Chico, Chico, CA, (3)Behavioral Health and Nutrition, University of Deleware, Newark, DE

Background: Physical activity (PA) is an evidence-based practice for individuals on the autism spectrum (Dillon, Adams, Goudy, Bittner, &
McNamara, 2017). Although a growing body of literature has explored PA experiences through first-hand accounts of children on the autism
spectrum (Blagrave, 2017; Healy, Msetfi, & Gallagher, 2013), the perspective of autistic adults remains unheard. Thus far, to understand the autistic*
adults’ experience of PA, research has primarily relied on the perspective of caregivers (Blagrave & Colombo-Dougovito, in review; Colombo-
Dougovito, 2017; Nichols, Block, Bishop & McIntire, 2018). Due to the absence of research that exists regarding PA from the perspective of autistic
adults, there exists a limited knowledge of the appropriateness and generalizability of current models and theories of PA used in the fields of
health and kinesiology for the autistic adult.

Objectives: Therefore, to better inform future intervention or programming practice, a grounded theory study (Glaser & Strauss, 1967; Urquhart,
2013) was conducted to develop a theory of PA participation in autistic adults.

Methods: Autistic adults (n=25) from the United States and the United Kingdom were recruited through various social media platforms and by a
process of snowballing. Semi-structured, in-depth interviews were conducted with the participants regarding their retroactive experiences as
children participating in PA, as well as their current PA and health perceptions and behaviors. All data were thematically coded (Braun & Clark,
2006), and using constant comparison method (Glaser & Strauss, 1967; Urquhart, 2013) were formed into 4 broad categories. These categories were
theoretically analyzed.

Results: A total of 29 codes emerged from the thematic coding process; these codes included bullying, body image, environmental barriers and
facilitators, motivation, perceived competence, as well as instance of social positives and success. These codes were formed into 4 broad
categories: (1) individual attributes; (2) environmental factors; (3) social relationships; and (4) individual outcomes. A preliminary grounded theory
of PA experience for autistic adults was formed and will be presented.

Conclusions: The environment is often cited as the greatest barrier to PA for both those on the autism spectrum. Findings from this study indicate
that, though the environment acts as both a barrier and facilitator to PA in autistic adults, social relationships can have an equal or larger impact
on the PA experiences of autistic adults across their lifespan. However, both of these factors are mediated by the attributes of the individual and
are not necessarily equally impactful for each individual. For example, an individual with a greater perception of their own ability will be less
impacted by environmental or social factors than an individual with a low perception. In light of these findings, providing opportunities to build
skill and success can help to insulate individuals from external factors that may dissuade them from PA; this new model may better explain PA
participation in adults on the autism spectrum. Further research is needed to explore the reproducibility of these findings and further refine this
new grounded theory.

(*intentional use of identity first language; Kenny et al., 2016)

108.006 A Pilot Study of DBT Skills Group for Adults with ASD without ID

L. R. Guy', L. A. Ritschel?, L. Turner-Brown® and C. M. Corsello®, (1)Psychiatry, UNC TEACCH Autism Program, Greensboro, NC, (2)Psychiatry, The
University of North Carolina, Chapel Hill, NC, (3)UNC TEACCH Autism Program, University of North Carolina at Chapel Hill, Chapel Hill, NC,
(4)Psychiatry, UNC TEACCH Autism Program, Raleigh, NC
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Background: Comorbid psychiatric conditions, emotional dysregulation, behavior challenges and suicidality are common for adults with autism
spectrum disorders (ASD) (Croen et al, 2015; Hirvikoski et al, 2016). While there are evidence-based interventions available to address these
challenges, there is a lack of research regarding their feasibility and effectiveness for individuals with ASD. Dialectical Behavioral Therapy (DBT),
which targets emotional, cognitive, and behavioral dysregulation, has been used effectively as a transdiagnostic treatment with a number of
psychiatric conditions (Ritschel et al, 2015) and may be an effective intervention for individuals with ASD. Standard DBT includes individual
therapy and group skills training, although evidence suggests that the skills training component alone may be an effective intervention in some
cases. Given the overlap between the comorbid conditions and emotional dysregulation often seen in individuals with ASD and the goals of DBT, it
is potentially a beneficial intervention for adults with ASD. The current study was designed to determine the feasibility and appropriateness of
DBT as an intervention for adults with ASD without Intellectual Disability (ID).

Objectives: The study aim is twofold: (1) To determine if DBT skills group training is a feasible intervention for adults with ASD without ID; and (2)
To determine if modifications to the standard DBT curriculum are warranted to make the treatment more effective or accessible to an ASD
population.

Methods: Groups were conducted across four university-affiliated, community-based ASD centers. Training for therapists and ongoing
consultation were provided by a DBT expert. Inclusion criteria were chronological age of 18 years or older, diagnosis of ASD, completion of high
school regular education, and no co-occurring diagnosis of ID. Groups met weekly for 1.5 hours for 24 weeks using the standard adult DBT
handouts and worksheets. DBT modules and durations are illustrated in Figure 1. Feasibility was assessed using a participant satisfaction
questionnaire as well as participant attendance and retention rates. Focus groups were conducted with providers to determine appropriateness
of materials and curriculum.

Results: Sixteen participants enrolled in the program; 13 (81.25%) completed the full six months of treatment (M,g, = 36.62, range: 19-68; 76.92%
male). Mean session attendance rate was 87.54% (range 80-96%). Responses on the participant satisfaction scale ranged from 1 (lowest) to 5
(highest) and are reported in Table 1. Overall satisfaction ratings were high (M = 4.45, SD=.82), as was the rating of DBT as an intervention that was
likely effective for others with ASD (M = 4.86, SD=.69). Focus group with therapists identified recommended modifications to DBT materials.
Conclusions: The current study provides preliminary evidence of the feasibility of providing DBT skills groups for adults with ASD without ID in
community-based clinics and its perceived benefit for this under-served population. Recommended ASD-specific modifications to standard DBT
include adding visual strategies to make the teaching of abstract concepts more concrete; simplifying handouts and worksheets to include fewer
words and more images; and repeated practice of skills in session.

108.007 A Qualitative Examination of the Transportation Experiences and Needs of Young Adults with ASD without Intellectual
Disability

K. Christenson’, S. Kiefer', S. Tracey’, N. L. Matthews’ and C. J. Smith?, (1)Southwest Autism Research and Resource Center, Phoenix, AZ, (2)Southwest
Autism Research & Resource Center, Phoenix, AZ

Background: Limited research has examined the transportation needs of adults with autism spectrum disorder (ASD). Existing research focuses
primarily on how ASD-related impairments impact transportation skills (Lindsay, 2016). To our knowledge, no published research has explored
how transportation independence, or a lack there of, impacts various outcomes in young adulthood.

Objectives: To use a qualitative approach to explore the transportation-related experiences of young adults with ASD without intellectual
disability.

Methods: Participants were 18 young adults with ASD (14 males; ages 18 to 33 years; M age = 24.55, SD = 416) and at least one parent of each adult
(15 mothers, 3 mother/father dyads). All young adult participants had a composite 1Q > 70 (M = 95.67, SD = 13.88) and a documented clinical
diagnosis of ASD; all but one met criteria for autism/autism spectrum on the ADOS-2. We oversampled for employed adults with ASD (n = 8); the
remaining 10 participants included 2 full-time college students, 2 part-time college students, 1 high school student (age 21), 2 participants about
to begin jobs, and 3 unemployed participants not enrolled in school.

Adults and their parent(s) participated in separate 90-minute semi-structured interviews developed by the authors about independent living
skills and employment experiences. Interviews were transcribed and coded line-by-line using grounded theory methodology (Strauss & Corbin,
1990). The current analysis focuses on all transportation-related axial codes from interviews with 10 adults and their parents. Coding of the
remaining interviews is in progress, and final analysis will include focused coding of all 18 participants’ interviews.

Results: Preliminary axial-codes are reported in Table 1.

Conclusions: Findings revealed that many young adults were independent in at least one area of transportation (e.g., driving; public
transportation; biking/walking to work). Some participants reported a lack of desire to drive due to ASD-related impairments (e.g., attentional
issues); feeling unsafe; or because they perceive driving to be unnecessary. Also, some participants reported dissatisfaction with public
transportation (e.g., expensive; unreliable) and difficulties with navigation. In addition to noting these difficulties, both participants and their
parents acknowledged that lack of independent transportation is a barrier to employment and improved daily living skills (e.g., health care;
grocery shopping).

Parents expressed transportation-related concerns, including fears about traffic accidents or being taken advantage of when using public and
alternative modes of transit (e.g., ride sharing apps). Some parents prohibited their young adult from driving, whereas others allowed their young
adult to drive despite reservations. Most young adults with driving experience reported no or only minor car accidents, whereas one young adult
had multiple significant car accidents.

Adults and their parents suggested that the importance of transportation independence depends on the location of the adult's home. Location
also plays an essential role when transitioning to independent living. Jobs and services that were once conveniently located may be unreachable
at a new residence due to limited access to transportation. Together, findings complement existing literature on transportation among adults with
ASD, and highlight the importance of including transportation considerations when planning for the transition to adulthood.

108.008 A Systematic Review of Strategies That Influence Physical Healthcare Access for Autistic Adults
D. Mason’, B. Ingham?, M. Woodbury-Smith®, H. Birtles*, I. A. James®, C. Scarlett®, T. Brown®, A. UrbanowicZ’, C. Nicolaidis® and J. R. Parr®, (1)Institute
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of Neuroscience, Newcastle University, Newcastle-upon-Tyne, United Kingdom, (2)Northumberland Tyne and Wear NHS Foundation Trust, Newcastle
upon Tyne, United Kingdom, (3)Newcastle University, Institute of Neuroscience, Newcastle upon Tyne, United Kingdom of Great Britain and
Northern Ireland, (4)Newcastle University, Newcastle-upon-Tyne, United Kingdom, (5)Northumberland Tyne and Wear NHS Foundation Trust,
Newcastle-upon-Tyne, United Kingdom, (6)North Tyneside CCG, Newcastle-upon-Tyne, United Kingdom, (7)Queensland Centre for Intellectual and
Developmental Disability, MRI-UQ, Queensland Centre for Intellectual and Developmental Disability, South Brisbane, Australia, (8)School of Social
Work, Portland State University, Portland, OR, (9)Institute of Neuroscience, Newcastle University, Newcastle Upon Tyne, United Kingdom

Background: Some physical health conditions are reported more frequently by autistic people compared to the general population (e.g.
cardiovascular disease). Furthermore, autistic people may be significantly less likely to access preventative screening services (e.g. prostate or
cervical screening). Several recent studies reported an elevated risk of premature mortality for autistic people compared to the general
population. Autistic people self-report significantly more unmet needs, and lower satisfaction with patient-provider communication. Qualitative
work has indicated that inter-personal communication, sensory sensitivities, and self-efficacy may prevent autistic people from effectively
engaging with healthcare services.

Objectives: To undertake a systematic review to investigate the barriers to physical healthcare access experienced by autistic people.

Methods: Inclusion criteria: Qualitative, quantitative, and mixed-methods studies published in English; includes a sample, or sub-sample of
autistic adults (minimum age of 16 years); includes a qualitative or quantitative description of barriers that prevent effective access to physical
healthcare or, factors facilitating healthcare. Databases (including CINAHL; Web of Science; MEDLINE; Embase; and PsychINFO) were searched using
a list of terms including: barrier, facilitator, adjustment, access*, delivery of care, autis*. The Qualitative Assessment Tool for Studies with Diverse
Designs (QATSDD) was used to evaluate the methodological quality of each study.

Results: A total of 5177 records were included (including grey literature, n=44). After removing duplicates (n=2,139) a total of 3,308 articles were
screened by title and abstract. After screening (n=3,006 removed) 32 articles were assessed for eligibility by full-text read through. Six articles
were retained for inclusion in the qualitative synthesis. The QATSDD was completed by two independent raters (Two-way random Intraclass
Correlation Coefficient=0.97, p<0.001). Included papers varied in methodology: two quantitative papers (a longitudinal study and measure
validation study); two qualitative studies about healthcare experiences; and two mixed methodology studies. Both quantitative and qualitative
data identified similar barriers to physical healthcare access. These barriers included: difficulties knowing where to find help; anxiety makes
accessing healthcare challenging; sensory sensitivities; negative experiences with health professionals; and problems with patient-provider
communication. One study testing a toolkit for improving communication between patient and provider did show a significant reduction in
barriers to healthcare access, suggesting improving healthcare access for autistic adults is possible.

Conclusions: Six studies highlighted that autistic people face diverse barriers to accessing healthcare. As these barriers are multi-faceted, helping
autistic people access healthcare more effectively is likely to require a nuanced, personalised approach that meets an individual's unique needs.
Given that barriers to healthcare can be reduced our research team will build on these findings with projects that evaluate ways of improving
access to healthcare for older autistic adults and, identifying treatable health conditions through specific health checks for autistic people and
developing better informed treatment plans.

108.009 ASD in the Workplace: Understanding Community Employer Perspectives

J. Davis', W. M. McMahon?, K. Peterson’® and K. Mendenhall?, (1)Educational Psychology, University of Utah, Salt Lake City, UT, (2)Psychiatry,
University of Utah, Salt Lake City, UT, (3)University of Utah, Salt Lake City, UT

Background:

Employment is a key milestone in an individual's life and major component of social integration. Research on individuals with Autism spectrum
disorders (ASD) has shown that employment is positively related to several dimensions of quality of life, including economic resources, positive
self-perception, access to an active social network, and preferred living arrangements (Blackorby & Wagner, 1996; Butterworth & Gilmore, 2000;
Stephens, Collins, & Dodder, 2005). Despite these positive features of employment, individuals with ASD do not achieve the same employment
outcomes as the rest of the population. As a group, they encounter issues such as unemployment or underemployment, low wages, and a lack of
support in the workplace (DeLeire, 2000; Yamaki & Fujiura, 2002). Recent analyses of individuals with ASD in the workplace found that only 53.4%
of young adults have held a job outside the home in the eight years following high school graduation (Roux et al., 2013).

In an effort to understand the employer perspective on hiring and retaining employees with ASD, we applied Psychological Contracting Theory as
the basis for generating questions on expectations and allowable accommodations in the workplace. Psychological Contracting Theory is a well
establish research paradigm in business and management literature that conceptualizes the employer/employee relationship as an informal
contract based on perceived expectations and commitments by both parties. This theory holds that positive employment relationships and long-
term employment arrangements rely on an appropriate match in expectations between employers and employees.

Objectives:

The objective of the current study is to conceptualize employer expectations for accommodating individuals with ASD in the workplace.
Methods:

The current study surveyed community employer perspectives across industries in the western United States. Following the Psychological
Contracting Theory framework, results of the current study reflect the degree to which community employers are willing to accommodate
individuals with ASD. The accommodations included are based on recommendations for individuals with ASD in the workplace from the Job
Accommodation Network (JAN) in areas aligned with core features of ASD. The target demographic of the survey was corporate leadership and
hiring decision-makers (e.g.,, human resource managers).. At the completion of the study, 128 individuals participated in the survey.

Results:

Results show high levels of variability between employers regarding acceptable accommodations in the workplace. Survey respondents showed
generally high commitment to accommodations related to communicating in the workplace, time management, and strategies to support
organization. In contrast, respondents indicated less willingness to accommodate for issues related to atypical body movements, maintaining
focus, social skill deficits.

Conclusions:
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The current study found high variability between employers with respect to which accommodations should reasonably be expected in the
workplace. These findings support the need for individuals with ASD need to self-advocate for accommodations in their workplaces. In addition,
individuals with ASD should make informed decisions regarding potential employers, as the variability in the above results demonstrate that
there are degrees to which employers are willing offer certain accommodations.

108.010 Academic Achievements Are Differently Associated with Social Anxiety in ASD and Non-ASD University Students

E. Ben-Itzchak', G. Yahav? and G. Zukerman?, (1)Bruckner Center for Research in Autism, Communication Disorder, Ariel University, Ariel, Israel,
(2)Ariel University, Ariel, Israel

Background:

Almost half of the ASD population is now considered to have average or above average cognitive ability (i.e 43.9%- 1Q > 85, Christensen et al.,
2016), though only 14% of those young adults with ASD have a university education (Helles et al., 2016). Most of the studies that examined
students with ASD reported on their feelings during their time on campus; anxiety was the most commonly reported experience (Jackson et al.,
2017; 2018). There is a scarcity of research on the academic achievements of students with ASD. Objectives: 1. Compare academic achievements in
ASD and non-ASD students with and without social phobia. 2. Evaluate the association of academic achievement and anxiety (trait/social anxiety),
and autism severity.

Methods: The study included 111university students (13 females) (mean age=24.21, SD=2.69). The study population included three groups: students
with an ASD diagnosis (ASD group, n=55), non-ASD students with high levels of social anxiety (SA group, n=31) and non-ASD students with low
social anxiety (control group, n=25). All participants underwent assessment for ASD [Autism Spectrum Quotient (AQ-Baron-Cohen et al., 2001)],
[Social Communication Questionnaire (SCQ- Berument et al., 1999)], level of social anxiety [Liebowitz Social Anxiety Scale (LSAS -Liebowitz, 1987)],
and level of state and trait anxiety [State Trait Anxiety Inventory-(STAI- Spielberger et al., 1983)]. In addition, the students’ grade point averages
(GPA) for the first semester of their first academic year were obtained.

Results: The comparison between the GPAs of the three groups yielded a significant group effect [F (2, 99)=4.01, p<.05 h?, =.08]. The control group
had the highest GPA (M=83.17 SD= 9.79) followed by the SP group (M=77.02 SD= 14.01), while the ASD group had the lowest scoring (M=74.00
SD=14.74). However, only the GPA difference between the control and the ASD groups was significant.. A significant group effect on anxiety
measures was observed [F(4,192)=14.31 p<0.01 h?, =0.23]. Both the ASD (M= 45.43 SD=24.60) and the SA (M=49.59 SD=14.03) groups' LSAS scores were
higher than 35 (the cutoff point for social phobia), and significantly higher compared to controls (M=17.54 SD=9.67). A similar effect was noted for
the trait and state anxiety measures. Examination of the correlation between the GPA and other study variables yielded significant and negative
correlations with LSAS score for the non-ASD groups (r=-29, p<.05) and significant and positive correlations for the ASD group (r=.30, p<.05). In
addition, autism severity scores (SCQ) correlated significantly and negatively only for the non-ASD groups (r=-.47, p<.01).

Conclusions: ASD is associated with lower academic achievements, even among cognitively-abled students. For non-ASD students, social anxiety
is associated with reduced academic achievements, possibly, as previously suggested (Russel & Topham, 2012) as a result of avoidance, leading to
a reduction in social capital, which is known to enhance academic gains. For ASD students the opposite association was evident, suggesting that
students with ASD and social anxiety may avoid social situations, including studying alone, which reduces social pressures and causes more
effective learning and consequently higher achievements. These findings should be considered in planning supports for students with ASD.

108.011 Adolescents with Autism and Their Interest in Future Careers Involving Technology
S. H. Hedges, Special Education, Appalachian State University, Boone, NC

Background: In the US, students with autism have some of the poorest post-school outcomes of any disability category, according to the National
Longitudinal Transition Study-2. Finding opportunities to match their skills and interests to sustainable employment is a priority. It has been
reported that many individuals with autism are attracted to technology, in particular screen-based technology, especially for entertainment. For
most young people, their interests often lead to future careers. Since occupations involving technology skills are in high demand, technology-
related careers hold promise for improving the adult outcomes for students with autism. However, little is known about this subject.

Objectives: The primary purpose of this study was to explore the interest adolescents with autism have in future careers using technology, and, to
identify specific technology areas they are interested to pursue in higher education.

Methods: This study used a paper survey with 275 high school students with autism from 30 high schools spread across 3 states in the US. The
majority of participants were male (87%), white (72%), without intellectual disability (93%), and on track to graduate high school with a regular
diploma (100%).

Results: Student survey participants were asked about their interest in using technology in their future. The majority (75%) said they would like to
have a job using technology. Most are considering going to college (96%) and the majority (65%) would like to study a technology-related subject
in college. Video game design was the most popular technology related subject followed by computer science, engineering, and web design.
Conclusions: Cultivating student interest in technology early during middle and high school might help to ensure fulfilling their desire to study
technology-related subjects at university and/or work in occupations using technology in their future.

108.012 Adulthood Autism in Brazil: Diagnosis, Intervention, Autonomy and Employment.

J. Portolese’, R. Lowenthal? E. C. Zachi® and C. S. de Paula*, (1)Clinical Hospital, Sao Paulo, Brazil, (2)Santa Casa Hospital, Sao Paulo, Brazil,
(3)Clinical Hospital, Sdo Paulo, Brazil, (4)Developmental Disorder Program, Universidade Presbiteriana Mackenzie, SGo Paulo, Brazil

Background: Adult TEA studies were first published in the late 1960s and are typically characterized in terms of adult independence, need for
partial support (eg, living with the family, employment support) or need for extensive (residential) support. Early reports of results showed about
two-thirds of people with ASD requiring full-time care and less than 10% achieving independence. Recent studies report that nearly 20% of
people with ASD have achieved positive results for independence (eg university and employment), while the prevalence of people requiring full-
time care has declined to 56%.Many of the improvements in adult outcomes over the last few decades can be attributed to the implementation of
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specific social, educational and behavioral practices, in addition to the Brazilian Law. Despite improvements in overall adult outcome, the
prognosis is highly variable. Possible explanations for this include failures in adapting effective treatments to adult populations and the paucity
of interventions focused on the transition to adulthood. This is particularly evident in the extremely low employment rate for people with ASD.
Many adults with autism continue to live with their families and, as their parents grow older, become a major concern for the family. In Brazil we
are faced with the limitation of professional qualification and the theoretical approach of the places of care. A recent study shows that in the 27
states of Brazil, 650 institutions were found to assist people with ASD, but the minority specifically targeted young people and adults (1.5%).
Objectives: To know the reality of the adult autistic with TEA in Brazil in relation to the autonomy, assistance and labor market.

Methods: In April 2015, a questionnaire was sent via the internet to the 4,000 (four thousand) families registered on the Autism&Reality website,
with questions about: gender, education level, current occupation, age of the child when the parents observed the first signs of ASD, age of
diagnosis, intervention, treatment line and medication use. We received 1,669 questionnaires answered by parents, guardians or by the adult with
TEA and we selected all 558 with data from individuals over the age of 21.

Results: We verified that 63.6% of the questionnaires were answered by the parents and 5% were filled by the adult with ASD. About the profile of
adults with ASD: 71.1% were males and 78.7% were unmarried. Only 0.9% lived alone, 0.2% lived in institutions and 79.9% lived with their parents.In
relation to academic training, occupational life and employment: 9.9% of adults with ASD had graduation, 9.9% were attended in inclusion system,
14.9% registered in regular employment, 1.3% were registered in the Law of Quotas and 78% did not work. 64% used medication, 77.6% were
involved in intervention and 18.1% in ABA intervention.

Conclusions: Although autism awareness and knowledge in Brazil have evolved a lot in the last decade, there is a shortage of institutions and
projects for adults with autism, showing the need for public policies, information for families, specialized services, school, occupational and labor
for greater autonomy and independence of these people.

108.013 Age-Related Changes in Autistic Traits: A Survey for the Adults with Currently High Autistic Traits with and without Autism
Spectrum Disorder.

M. Kawashima', Y. Makiyama’, A. Tagawa’, R. Sumita’, R. Takahashi', K. Muraki’, T. Yamada' and N. Kato?, (1)Institute of Neuropsychiatry, Seiwa
Hospital, Tokyo, Japan, (2)Medical Institute of Developmental Disabilities Research, Showa University, Tokyo, Japan

Background: Recent studies have showed that adults with autism spectrum disorder (ASD) exhibit symptomatic overlaps with other psychiatric
disorders such as schizophrenia spectrum disorder and borderline personality disorder. These results indicate that adults with non-ASD disorders
also present ASD traits and, especially in adults, a diagnostic boundary between ASD and non-ASD is blurry. However, little is known about
whether or not developmental trajectories in autistic traits show overlaps between adult ASD and non-ASD with currently high autistic traits. Do
developmental trajectories in autistic traits between adult ASD and non-ASD show similar/different patterns, especially when they all exhibit high
ASD traits and are difficult to differentiate? Thus, we investigate overlaps or differences of age-related changes in autistic traits among adults with
and without ASD who present currently high autistic traits.

Objectives: We aim to reveal the overlaps or differences in age-related changes in autistic traits between adult ASDs and non-ASDs, both of whom
currently presents high ASD traits.

Methods: We recruited 26 adults (6 female; mean age = 28.31, SD = 8.16) with possible ASD who consulted our specialists for the detailed
assessment of ASD through two or three weeks of hospitalization. Our diagnostic process included approximately ten hours of interviews for
clients and their parents during their admission. After the clinical interview, the psychiatrist diagnosed the clients based on the consensus of the
psychiatrists and psychologists according to the Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-5) criteria. We used Parent-
interview ASD rating Scale (PARS) score to examine age-related changes in autistic traits. This scale is a semi-structured interview for clients’
parents and evaluates ASD traits in their childhood, adolescent, and adulthood. As a self-rating scale, we also analyzed Autism-Spectrum Quotient
(AQ) scores to confirm currently high ASD traits among participants.

Results: Detailed examination through weeks of hospitalization resulted in the clinical diagnosis of ASD (n = 16) and non-ASD (n=10). A t-test
showed that AQ total scores of ASD group was not statistically different from those of non-ASD group (t = 0.44, p = 0.66), which confirmed that
both groups similarly presented high autistic traits. We analyzed early childhood peak scores and current adolescent/adult scores of PARS as the
index of age-related changes in autistic traits. A two-way ANOVA (Group x Period) showed the significant interaction between Group and Period (F
=7.30, p = 0.01). Post-hoc t-tests indicated that the early childhood peak scores of ASD group were significantly higher than those of non-ASD
group (t = 2.82, p = 0.01), while the current adolescent/adult scores of ASD group was not statistically different from those of non-ASD group (t =
0.60, p = 0.55).

Conclusions: Our preliminary results indicate that age-related changes in autistic traits could exhibit different patterns between adult ASD and
non-ASD groups even though both groups presently show similarly high ASD features. This finding could be helpful for clinicians to appropriately
diagnose adults with high autistic traits and thus giving them efficient service.

108.014 Aging with Elevated Autistic Traits: Theory of Mind Performance in Younger and Older Adults.

G. R. Stewart'?, G. L. Wallace® and R. A. Charlton? (1)Social Genetic and Developmental Psychiatry Centre, King's College London, London, United
Kingdom, (2)Psychology, Goldsmiths University of London, London, United Kingdom, (3)The George Washington University, Washington, DC

Background: Associations between the presence of autistic traits and theory of mind (ToM) ability have been demonstrated among autistic and
non-autistic young adults. Poorer ToM ability has also been observed with typical aging but has seldom been examined across the adult lifespan
in relation to elevated autistic traits.

Objectives: This study will explore differences in ToM performance among younger and older adults with/without elevated autistic traits.
Methods: 96 adults (Younger: n=49 aged 18-46; Older: n=47 aged 60-91) completed the Strange Stories Film Task (SSFT) and Frith-Happé Triangle
Animations (TA) to measure ToM ability. The SSFT reflects real-world scenarios and produces three scales related to ToM performance (Intention,
Interaction, Mental State speech) and one memory scale. The TA task uses dynamic silent animations and produces three scales related to ToM
performance (Appropriateness, Interaction and Mental State speech). The Broad Autism Phenotype Questionnaire (BAPQ) measured the level of
autistic traits based on self-report. Individuals were divided based on age (Younger vs. Older), and as being below or above the clinical cut-off for
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elevated autistic traits on the BAPQ (non-BAP vs. BAP).

Results: A 2x2 ANOVA examined the effects of age and autistic traits. For the SSFT, results showed a main effect of autistic traits on all three ToM
scales, with non-BAP demonstrating better performance than BAP. No significant age-effects or interactions were observed. However, SSFT
Interaction score showed a non-significant trend towards an interaction, with Older non-BAP adults performing better than Older BAP adults. For
the memory scale, both autistic traits and age-effects were observed (non-BAP better than BAP; Younger better than Older) but the interaction did
not reach significance. For the TA task, results revealed main effects of autistic traits and age on the Intentionality scale (non-BAP better than BAP,
Younger better than Older). An interaction of autistic traits and age was also observed in Intentionality, with Older non-BAP adults performing
better than Older BAP adults. No other significant main effects or interaction of autistic traits or age were observed on the TA task.

Conclusions: Results suggest that across adulthood, individuals with elevated autistic traits show poorer performance on ToM tasks. Few age-
effects were observed in this study. Despite difficulties in ToM performance being common in later-life, this effect was not observed when using a
ToM task designed to reflect real-world scenarios. This suggests that age-decrements in ToM may be exacerbated by non-social task
characteristics. However, a significant interaction and a non-significant trend were observed in some aspects of ToM performance, suggesting that
age and autistic traits could confer a compounded risk to ToM performance in older adults who endorse elevated autistic traits. Future studies
should examine whether tests designed to reflect real-world scenarios are associated with behaviour in the real-world, and further explore
whether elevated autistic traits in later-life form a compounded risk to ToM performance.

108.015 Analysis of Essential Factors Contributing to Effective Programming for Adults with Autism to Support Inclusion and
Meaningful Community Engagement

L. Crabtree’, B. B. Demchick? and Z. Zaks', (1)Towson University, Towson, MD, (2)Occupational Therapy & Occupational Science, Towson University,
Towson, MD

Background: Adults with autism experience social isolation due to limited community involvement and access to social participation with peers,
resulting in increased incidence of depression, anxiety, and other mental health challenges. Misconceptions and stigma about autism affect the
psychological well-being and quality of life and of individuals with autism (Broady et al., 2017; Jensen et al., 2016). Community inclusion programs
to support adults with autism are emerging, although effective programmatic factors and outcome measures have not been identified (Obeid, et
al,, 2015; Someki, et al., 2018).

Objectives: The purpose of this pilot study was to identify key factors that contribute to effective programming related to improving community
participation and positive mental health of adults with autism, while reducing incidences of negative perceptions about autism and stigma from
peers.

Methods: Researchers used a phenomenological research design (Moustakas, 1994) to analyze 83 archived reflective essays from university
students who participated in a fifteen week service learning course focused on autism. Students partnered with adults with autism from the
community during engaging weekly program activities, while studying strength-based, inclusive practices. Researchers used constant comparative
methods in qualitative coding and thematic analysis to identify essential factors contributing to meaningful community engagement of the adults
with autism.

Results: Researchers identified two primary themes: 1. inclusive social environments positively influenced student peer perceptions of adults with
autism, 2. Student peers’ knowledge translation of strength-based strategies and positive perceptions of autism influenced mental health and
quality of life of adults with autism. Sub-themes identified relationships, recognizing neurodiversity strengths, and autistic self-advocacy as
contributing to positive mental health demonstrated by the adults with autism in the program. One student stated, “I believe that | learned more
from them than they learned from me” and another commented “we all gained more confidence in ourselves.” Students identified the strength-
based program as “promoting self-growth and self-determination” for adults with autism through partnerships with peers.

Conclusions: With significant increases in both the number of youth with autism entering adulthood and the rising incidence of mental health
challenges, it is important to ensure that programming leads to positive outcomes for both individuals with autism and for society at large.
Preliminary results of this pilot study identify key aspects of programming to support better community inclusion outcomes. Specifically, by
providing explicit, strength-based knowledge about autism to peers, and inclusive peer-supported experiences in community engagement for
adults with autism, community integration programs can become more meaningful and effective. Based on this preliminary study, researchers
plan to expand the peer supported programs for adults with autism and further analyze long-term outcomes for these adults and for the student
peer partners.

108.016 Assessing the Convergence of Self-Report and Informant Measures for Adults with Autism Spectrum Disorder

R. K. Sandercock’, E. M. Lamarche?, M. R. Klinger® and L. G. Klinger*, (1)Department of Psychology & Neuroscience, University of North Carolina at
Chapel Hill, Chapel Hill, NC, (2)Psychiatry, University of North Carolina at Chapel H, Chapel Hill, NC, (3)UNC TEACCH Autism Program, Chapel Hill, NC,
(4)TEACCH Autism Program; Psychiatry, University of North Carolina, Chapel Hill, NC

Background: Given the rapidly growing population of intellectually capable autistic adults, self-report measures are increasingly utilized for
assessment of current functioning and treatment planning. However, there has been little research examining the utility of self-report measures
or the convergence of self- and informant-report in this population. Insight into areas in which adults and caregivers are most likely to agree and
disagree can help shape future assessment protocols, and can guide decisions regarding if and when multiple informants should be consulted in
making diagnoses and treatment recommendations.

Objectives: Caregiver and adult self-report responses were used to examine the convergence of reporters on measures of symptom severity, daily
living skills, and quality of life, as well as the extent to which each reporter’s responses were predictive of employment and independent living
outcomes.

Methods: Forty pairs of autistic adults with average to above average intellectual functioning (80% male; age range: 23.83 - 47.84; M=33.18 years;
childhood 1Q > 85) and their caregivers independently completed the Social Responsiveness Scale, 2" Edition: Adult Form (SRS-A), Quality of Life
Questionnaire (QoL-Q), and Waisman Activities of Daily Living Scale (W-ADL). Responses on these measures were analyzed for inter-rater
correlation, discrepancy size, and predictive power of objective living and employment outcomes.
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Results:

Adult and caregiver responses were significantly positively correlated on all measures (r's on the SRS-A, W-ADL, and QoL-Q=.50, .75, and .78,
respectively). There was no significant difference between the mean caregiver- (M=61.97) and self-report (M=60.26) t-scores on the SRS-A
(t[37]=-.95, p=.25, d=15). On the W-ADL, caregivers reported that adults demonstrated significantly fewer (M=28.87) daily living skills than adults
reported (M=30.00; t[37]=2.36, p=.023, d=.38). There was also a significant difference between caregiver- and self-report scores on the Satisfaction
subdomain of the Qol-Q, with caregivers reporting significantly lower satisfaction ratings for the adults with ASD (M=20.55) than adults reported
for themselves (M=22.43; t[39]=2.96, p=.002, d=.55).

Finally, hierarchical logistic regression analyses indicated that the combination of self-report and caregiver-report on all measures better
predicted current independent living (y2=8.50, p=.04) and employment status (x?=8.99, p=.03) than did any individual reporter.

Conclusions: Taken together, the present study demonstrates that, overall, intellectually capable autistic adults can serve as reliable and accurate
reporters of their own symptoms. These findings contrast with previous research suggesting that poor social insight may limit the validity of self-
report for this particular population (e.g., Bishop & Seltzer, 2012). Recognizing the utility of self-report in this capacity can help to shape treatment
planning, as well as provide a means of measuring intervention effectiveness in research contexts. However, adults tended to report fewer
difficulties with daily living skills than caregivers reported, and predictive power of independent living and employment outcomes was highest
when including both caregiver and self-report perspectives. This indicates that a multi-informant approach is likely to provide the most
comprehensive information about service needs.

108.017 Association between Physical Activity, Sedentary Time, and Technology Use in Adults with Autism Spectrum Disorder

D. Lee’, D. J. Cothran’, J. M. Kennedy? P. C. Shih’, L. Golzarri-Arroyo*, S. Dickinson* and G. C. Frey’, (1)Kinesiology, Indiana University Bloomington,
Bloomington, IN, (2)Center for Survey Research, Indiana University Bloomington, Bloomington, IN, (3)informatics, Indiana University Bloomington,
Bloomington, IN, (4)Epidemiology and Biostatistics, Indiana University Bloomington, Bloomington, IN

Background: Limited research indicates that adults with autism spectrum disorder (ASD) do not meet physical activity (PA) guidelines and are
highly sedentary. Inadequate PA is a leading preventable cause of death worldwide, but little is known about PA, sedentary time (ST), and factors
influencing these variables in adults with ASD. Technology is used as an educational and social intervention for people with ASD, yet is also
associated with low PA and high ST in the neurotypical population. It is important to determine if technology use is also associated with low PA
and high ST in adults with ASD to better understand these health variables in this unique population.

Objectives: (1) Assess PA and ST levels, and technology use in a large sample of adults with ASD and (2) examine factors that influence PA and ST,
particularly technology, in adults with ASD.

Methods: A self-report, online survey addressing autism symptoms (Autism Spectrum Quotient-10; AQ10), PA and ST (International Physical Activity
Questionnaire), and technology use was developed, assessed for content validity, and pretested with 6 adults with ASD. Participants were
recruited via ASD support groups in social media and direct contact with ASD advocacy organizations in the U.S. and other English-speaking
countries. A 15-minute minimum survey completion time and AQ10 score >6 were used to verify valid responses and meeting the inclusion
criteria. Stepwise forward multiple regressions were generated to explain the variation in PA and ST, with demographic variables, time spent in
technology use, and AQ10 score as predictor variables. No multicollinearity was observed in the models. Analyses were performed using SPSS and
significance level was set at p < 0.05.

Results: Of the 802 survey responses received, 229 were included in the analyses. Adults with ASD engaged in moderate to vigorous PA (MVPA)
X=128.3+114.8 min/week. Median sedentary time was similar for weekdays (470 min/day, IQR = 300) and weekends (420 min/day, IQR= 240).
Participants spent x=590.2+331.7 min/day using technology devices for Internet surfing (x=145.8+126.2 min/day), entertainment (x = 106.8+93.4
min/day), and social media (x=80+69.1 min/day). Moderate positive correlations were found between technology use and weekdays (r = 0.416, p <
0.001) and weekends (r = 0.417, p < 0.001) ST. AQ10 score was the strongest negative predictor of total PA time in 3 regression models (B = -0.360, p
<0.001; B =-0.323, p < 0.007; B = -0.258, p = 0.001). Technology use time strongly predicted ST in both weekdays (B = 0.399, p < 0.001) and weekends
(B = 0422, p < 0.001).

Conclusions: Adults with ASD do not acquire the recommended 150 min/week of MVPA, spend excessive time using technology and are highly
sedentary. Additionally, more autistic symptoms and more time spent using technology lead to more ST. These data indicate that PA and ST
interventions are needed to meet the unique health needs of adults with ASD, particularly those with more symptoms. It is recommended that
technology use to be leveraged as an intervention tool to address these health variables in adults with ASD.

108.018 Autism Spectrum and Substance Use Disorder: Protective and Risk Factors

M. Ressel’, B. Thompson', M. Stratford', S. Angus’, S. Harrison, M. H. Poulin?, G. Couture?, M. H. Fisher*, I. Giroux®, M. Laventure®, N. 'Espérance®, C.
Normand’, K. Tremblay® and G. larocci', (1)Simon Fraser University, Burnaby, BC, Canada, (2)Psychoeducation, UQAT, Rouyn-Noranda, QC, Canada,
(3)Centre Intégré Universitaire de Santé et de Services Sociaux de la Mauricie-et-du-Centre-du-Québec, Trois-Riviéres, QC, Canada, (4)Counseling,
Educational Psychology, and Special Education, Michigan State University, East Lansing, Ml, (5)Université Laval, Québec, QC, Canada,
(6)Psychoeducation, Université de Sherbrooke, Sherbrooke, QC, Canada, (7)Psychoéducation et psychologie, Université du Québec en Outaouais,
Gatineau, QC, Canada, (8)Développement humain et social, UQAT, Rouyn-Noranda, QC, Canada

Background: The social and behavioural characteristics of individuals with Autism Spectrum Disorder (ASD) were initially presumed to protect
these individuals from substance abuse. However, recent findings suggest that rates of substance use disorder (SUD) in individuals with ASD may
be as high as 36%. The risk and protective factors for SUD that are unique to people with ASD, and how these factors interact to influence social
adaptation and quality of life of people with ASD are not well understood.

Objectives: To review the evidence base on co-occurring ASD and SUD in order to inform clinical practice and future research.

Methods: A systematic review was conducted of identified studies pertaining to ASD and substance use using the preferred reporting items for
systematic review and meta-analysis protocol (PRISMA).The focus was on study and participant characteristics (e.g., diagnostic measures, gender,
age, intellectual functioning), prevalence, risk and protective factors to SUD, and consequences of SUD (i.e., impact of interaction of risk and
protective factors on functional outcomes). In addition, studies were evaluated for methodological quality and risk of bias based on the Mixed
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Methods Appraisal Tool (MMAT).

Results: Twenty-five studies were included in the analysis. Overall study quality was high (M= 76.8%). There was wide variability in sample
characteristics, and means of assessing ASD and SUD. In addition, no assessment measures designed specifically to screen for SUD in individuals
with ASD were identified. Prevalence of ASD and co-occurring SUD ranged from 1.3-36%. Alcohol appears to be the most frequently used substance
for individuals with ASD. The trajectories of ASD to SUD appear to differ depending on the presence of concomitant conditions, cognitive and
personality factors and environmental conditions. A number of known risk and protective factors were identified, such as familial history of SUD,
co-occurring internalizing (i.e., anxiety) and externalizing disorders (i.e., ADD, ODD). In addition, factors that are unique to or exacerbated in
individuals with autism (e.g., limited social support, disengaging coping behaviours, low sensation seeking, late ASD diagnosis) that may serve to
increase or decrease their risk of SUD were also identified. Having a diagnosis of ASD was both a risk and a protective factor for SUD but may be
explained by co-occurring intellectual disability (an identified protective factor) in some samples. Substance use was associated with diminished
quality of life, increased psychological distress and higher functional disability for individuals with ASD. Treatment success for individuals with
ASD includes highly structured CBT focused therapy, and controlled substance use, but these have yet to be examined in an RCT study.

Conclusions:Due to variability in sample characteristics an accurate prevalence rate of SUD in individuals with ASD cannot be established at
present. More research, using comparable samples and standardized measures of both SUD and ASD is needed to clarify conflicting results
regarding the risk and protective aspects of having an ASD diagnosis and to establish a prevalence rate of SUD in this population. There is also a
need for research on interventions that take account the special needs of this group.

108.019 Barriers to Seeking Help for Interpersonal Violence in People with Developmental Disabilities

A. Urbanowicz', S. Appy?’, L. Powers*, R. Fu®, R. Hughes®, D. Raymaker’, L. Beers® and C. Nicolaidis’, (1)Social and Global Studies Centre, RMIT
University, Melbourne, Australia, (2)Oregon Health and Science University, Portland, OR, (3)Providence St. Vincent Hospital, Portland, OR,
(4)Regional Research Institute, Portland State University, Portland, OR, (5)School of Public Health, Oregon Health & Science University / Portland
State University, Portland, OR, (6)Rural Institute, University of Montana, Missoula, MT, (7)School of Social Work, Portland State University, Portland,
OR

Background: Interpersonal violence (IPV) against people with disabilities is highly prevalent and associated with negative outcomes. Little is
known about barriers to seeking help for IPV experienced by adults with developmental disabilities.

Objectives: To 1) describe barriers to help-seeking by IPV survivors with developmental disabilities; 2) explore relationships between socio-
demographic, abuse and disability factors, and barriers to help-seeking; and 3) examine relationships between barriers to help-seeking and
health outcomes.

Methods: We used a community based participatory research approach to conduct a survey about health, disability, and IPV in people with
developmental disabilities in Oregon and Montana, USA. This analysis was limited to the 66% (223/338) of participants who reported abuse
experiences as an adult in the larger study. We assessed demographics, functional limitations, use of personal assistance and assistive devices,
abuse experience in adulthood and childhood, barriers to help-seeking, and health outcomes. We measured depression, health symptoms and
PTSD symptoms using versions of The Center for Epidemiologic Studies Short Depression Scale (CESD-10), Personal Health Questionnaire (PHQ-15)
and Post Traumatic Stress Disorder Checklist - Civilian (PLC-C) adapted for people with developmental disabilities.

We analysed differences between participants with and without barriers to help-seeking using two-sample t-tests, Person’s chi-square and
Fisher's exact tests. We used linear regression to determine the relationship between barriers to help-seeking and health outcomes.

Results: The mean age of participants was 39.7 years (SD 13.3). About half were women (52%). The majority were white (73.4%), not Hispanic (89.7%)
and lived in a city or suburb (70.4%). Fourteen percent reported being on the autism spectrum and 64.6% reported a cognitive disability.

Over half (56%) reported at least one barrier to help-seeking: 29% felt too ashamed to tell someone; 24% thought that they could lose their
independence or support; 23% reported that they would not be believed if they told someone; 18% did not think there would be services to help
them; and 9% reported that they would not have a way to tell someone of their abuse.

Participants with barriers to help-seeking had higher rates of employment (44.4% vs. 281%, p = 0.0135), use of personal assistance (70.2% vs.
54.2%, p = 0.0147), and history of child abuse (82.3% vs. 64.6%, p = 0.0028), in comparison to participants without barriers. The mean CESD-10 score
was higher for survivors with barriers to help-seeking (12.59 vs 10.63, p=0.0199). There was no significant difference in PHQ-15 and PLC-C scores
between the two groups. Survivors with barriers had a mean CESD-10 score 1.67 points higher than those without barriers when adjusting for
demographic characteristics and child abuse history (p=0.045). This association was weakened after adjustment for functional limitations and
abuse severity.

Conclusions: Barriers to help-seeking, which are widespread among IPV survivors with developmental disabilities, may be more prevalent in those
who are employed, require personal assistance, and/or are survivors of child abuse. Research and practice must address the conditions that
disincentivize help-seeking for abuse in this population.

108.020 Capturing Lived Experience in Pictures Using Co-Production: Quality of Life of Autistic Adults

R. L. Kuzminski', S. J. Girdler?, M. Falkmer3, S. Phillips*, W. Lawson®, S. Bolte® and B. T. Milbourn?, (1)School of Occupational THerapy and Social Work,
Curtin University, Perth, Australia, (2)School of Occupational Therapy, Social Work and Speech Pathology, Curtin University, Perth, Western
Australia, Australia, (3)Curtin University, Bentley, Australia, (4)Curtin University, Perth, Australia, (5)Autism CRC, Brisbane, Australia, (6)Center for
Neurodevelopmental Disorders (KIND), Center for Psychiatry Research, Department of Women’s and Children’s Health, Karolinska Institutet,
Stockholm, Sweden

Background:

Research has consistently documented that autistic adults experience poorer quality of life (QoL) compared to their neurotypical peers. Despite
this, a paucity of research has aimed to understand the meaning of QoL from the perspective autistic people themselves. In order to address this
gap, the current study recruited a steering group of autistic adults in order to co-produce this research, being involved in development and
refinement of the research design, materials and assisting with data interpretation.

Photovoice methodology has been used with minority populations and those with intellectual disability, and more recently with autistic people.
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This method allows participants to capture meaning, and articulate their needs and perspectives in a way that limits misinterpretations by
researchers. Photovoice could potentially evoke creativity, and critical reflection that may be unavailable via words alone.

Interviews challenging for autistic adults, due to language, communication and social challenges that they can experience. Capturing information
through photovoice supports the visual strengths and preferences of autistic people could be a more effective approach. One autistic co-author is
a photographer, and has assisted in developing the photovoice resources to ensure participants are taught some simple photography techniques,
and to ensure this is communicated clearly to the autistic participants.

Objectives:
To capture life experiences relevant to the QoL of autistic adults.
Methods:

15 autistic participants are being sampled to participate in this photovoice study following participation in an interview study exploring subjective
QoL. Photovoice participants receive a link to a video introduction and photography tutorial prior to partake in taking photos capturing and
reflecting their perspectives of their QoL. Following this, participants attend a focus group, presenting a choice of 3 photos, and discussing what
each photo means to them. The group also label each photo and develop themes to describe their collective experiences, hence, analysing the
data from their perspective. These analysis focus groups are co-facilitated by the autistic photographer working on the project. Following the
focus group, the participants will be invited to an interview allowing for a detailed analysis of their remaining photos.

Results:

Preliminary themes important to QoL of autistic adults include; Interests, Independence, Having a valued role in society, Engaging in the
community and Sensory preferences. Some examples include engagement in outdoor activities, partly due to an interest in nature, partly due to
the sensory aspects associated with the activity, for example the warmth of the sun and sounds of the leaves rustling in the wind. Current
preliminary themes suggest that more specific examples are obtainable using photovoice when compared to interviews. Data is still being
collected from the participants and analysis is continuing. Further comparisons between photovoice data and interview data are emerging as data
collection and analysis continues.

Conclusions:

This study has captured a wide variety of experiences that are important to QoL of autistic adults, including independence, interests and having a
valued role in society. Photovoice has served as an effective method through which to obtain this information, being particularly beneficial for
those that are more visually oriented.

108.021 Caregiver Training for Behavioral Problems in Adults with Autism Spectrum Disorder: A Case Series

E. Fu', G. Stobbe? and K. Bearss®, (1)Department of Family Medicine, University of Washington, Seattle, WA, (2)Psychiatry & Behavioral Medicine,
Seattle Children's Autism Center, Seattle, WA, (3)Psychiatry and Behavioral Sciences, University of Washington, Seattle, WA

Background: Challenging behaviors in adults with autism spectrum disorder (ASD) are prevalent and have been shown to increase caregiver stress
while impeding adaptive skills development and habilitation efforts designed to increase independence. While the literature available on
behavioral interventions for this population shows promising effects, practice is limited by access to qualified clinicians. Additionally, programs
tend to focus on direct care delivery (therapist to adult). Interventions specifically supporting caregivers of adults with ASD are limited. The
Research Unit on Behavioral Interventions (RUBI) Autism Network developed a manualized parent training program for families of children with
ASD and co-occurring disruptive behaviors. RUBI utilizes techniques grounded in applied behavior analysis to teach parents how to manage child
behavioral problems over 11 outpatient visits. With over a dozen published research studies, RUBI has been found to be acceptable to parents,
reliably delivered by trained therapists, and effective in reducing disruptive behavior in children ages 3-14. RUBI is emerging as an important
component of short-term, effective treatment for youth with ASD. In response to the shortage of efficacious interventions for adults with ASD,
RUBI may be a promising approach to support caregivers grappling with the management of disruptive behaviors in adults with ASD under their
care.

Objectives: Three case studies were conducted to evaluate the initial feasibility and efficacy of RUBI when delivered to caregivers of adults with
ASD and co-morbid disruptive behavior problems.

Methods: RUBI was delivered to parents of three transition-age males (ages 19, 20, and 24) with a community diagnosis of ASD and caregiver-
reported disruptive behaviors. Demographics (e.g., age, sex, race, school/vocational placement) were collected through medical record and intake
documentation. Outcomes of interest include treatment feasibility (attendance, attrition), which denotes evidence that the treatment is
acceptable to families and efficacy (reduction in disruptive behavior problems), measured through change on the parent-reported Aberrant
Behavior Checklist-Irritability (ABC-1) subscale and Home Situations Questionnaire-Autism Spectrum Disorder (HSQ-ASD) at the first and last
session.

Results: While originally designed to be administered over 11 sessions in a proscribed order, the therapist adapted RUBI to meet each family's
needs, with the number of sessions varying from 8 to 16. All three families completed treatment. Caregivers for the 19 year-old reported a
significant decrease in explosive behavior (1 major and several partial episodes per month at intake, 1 major episode over 2 months at post-
treatment), an increase in independence within the daily routine, and effective use of self-soothing strategies. Reductions on the ABC-I or HSQ-
ASD were noted for two individuals [24 y.o. ABC-I decreased from 28 to 14 (50%), HSQ-ASD decreased from 3.88 to 1.67 (57%); 20 y.0. HSQ-ASD
decreased from 1.25 to 0.75 (40%)].

Conclusions: Results of the three case studies indicate that RUBI could be a promising intervention for behavioral problems when delivered to
caregivers of adults with ASD. Outcomes indicate high engagement in treatment and notable reductions in caregiver-reported disruptive
behaviors. The variability in number and type of sessions delivered suggest that a modular approach in administration may be required.

108.022 Children with Autism Spectrum Disorder Display Increased Functional Connectivity in the Periaqueductal Gray Network

Y. Jin", Z. Wang', M. Jung?, K. Jorgenson?, C. Lang*, J. Jing®, B. Wan', X. Kong® and J. Kong?, (1)Sun Yat-sen University, Guangzhou, China, (2)University
of Fukui, Yosidagunn, Japan, (3)MGH, MA, MA, (4)Martinos Center, Massachusetts General Hospital, Harvard Medical School, MA, MA, MA, (5)Maternal
and Child Health, Sun Yat-sen University, Guangzhou, China, (6)Massachusetts General Hospital, Boston, MA
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Background: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by impairments in social interactions,
communication, and restricted and repetitive behaviors. Nevertheless, the underlying mechanism of ASD remains unclear due to its complex
presentation.

Objectives: We investigated resting-state functional connectivity (rsFC) differences of the periaqueductal gray (PAG) between boys with autism
spectrum disorder (ASD) and typically developed (TD) controls, and the association between PAG rsFC and clinical outcomes (Autism Diagnostic
Interview-Revised (ADI-R) and executive function scores.

Methods: ASD (n=103) and TD (n=127) were selected from the Autism Brain Imaging Data Exchange Il project.

Results: The demographic and clinical characteristics of ASD and TD are shown in Table 1. There were no significant differences in age (t (5,g) = 0.64,
p = 0.53) or intelligence (F-1Q) (t (6)=-0.96, p = 0.35) between the ASD and TD groups. Compared with the TD group, boys with ASD showed
significantly increased PAG rsFC with left thalamus / hippocampus / parahippocampus, and middle temporal gyrus (Table 2,Figure 1). There were
no significant decreased rsFC between PAG with other regions in boys with ASD than TD. The rsFC of PAG- thalamus / hippocampus /
parahippocampus showed significant negative correlation with ADI-R verbal scores; the rsFC of PAG-left middle temporal gyrus showed significant
positive correlation with subscale scores of executive function including inhibit, shift and behavioral regulation. The rsFC of the control seed
located at the fourth ventricle showed no significant difference between ASD and TD groups.

Table 1 Demographic and Clinical Characteristics

Variable ASD (Mean(SD)) TD (Mean(SD)) Statistic
Number 103 127

Age (years) 10.80(1.99) 10.64(1.63) 0.53

1Q 111.43(13.50) 112.91(10.04) 0.35
ADI-R

Social 18.80(5.42) e

Verbal 14.85(445) e

RRB 566(2.37) e

BRIEF

Inhibit 61.14(10.96) 44,24(7.21) <0.001
Shift 68.47(12.79) 43.72(7.23) <0.001
Emotional control 59.91(11.85) 43.70(7.10) <0.001
BRI 64.49(10.39) 42.82(6.91) <0.001
Initiate 64.30(9.91) 4519(7.20) <0.001
Working memory 64.57(9.91) 44.16(7.82) <0.001
Plan/organize 64.18(10.38) 44.16(8.76) <0.001
Organization 59.40(10.14) 4711(9.65) <0.001
Monitor 63.84(9.88) 4319(9.70) <0.001
MI 65.74(9.25) 43.67(8.71) <0.001
GEC 66.52(9.16) 42.77(7.89) <0.001

ADI-R, Autism Diagnostic Interview-Revised; RRB, restricted and repetitive Behaviors.
GEC: general executive composite; BRI: behavioral regulation index; MI, metacognition index.
Table 2 rsFC change in ASD compared with TD and regression of ASD with ADI-R

Conditions MNI coordinates Peak z value
Region Cluster size X Y VA

ASD >TD Left thalamus/hippocampus 168 10 -32 0 378
[parahippocampus
Left middle temporal gyrus 191 52 52 2 348

ASD<TD None

Conclusions: Our findings demonstrate increased PAG rsFC with brain regions associated with sensations, cognition, emotion and facial
expressions in ASD patients, and specific association patterns with different clinical outcomes, which may provide insights into the underlying
mechanism of ASD.

108.023 Cognitive-Behavioral Intervention on Emotion Regulation in Adults with High-Functioning Autism Spectrum Disorders
M. Kuroda and H. Kuwabara?, (1)University of Tokyo, Tokyo, JAPAN, (2)University of Tokyo Hospital, Tokyo, Japan

Background: Recent studies have found that adults with high-functioning autism spectrum disorder (ASD) are unable to understand their own
emotions which can lead to difficulties in emotion regulation. The effectiveness of cognitive-behavioral therapy (CBT) in improving emotion
regulation has been reported in children with ASD, but few studies have examined the efficacy of CBT in adults with ASD.

Objectives: We developed the program of group-based CBT on emotion regulation in adults with high-functioning ASDand investigated its efficacy.
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Methods: We conducted a randomized, waitlist-controlled, single-blinded clinical trial with adults with ASD; 31 participants were allocated to the

CBT intervention group and 29 allocated to the waitlist control group. The CBT group underwent an 8-week program of weekly 100-min group CBT
sessions. At pre-intervention and post-intervention, all participants completed the Coping Inventory for Stressful Situations (CISS) scale, the ASD
questionnaire, which assesses knowledge and attitudes about ASD, the 20-item Toronto Alexithymia Scale (TAS20), and the Motion Picture Mind-

Reading task. These scores were the primary outcomes.

Results: Compared to the waitlist group, the CBT group exhibited significantly greater pre-to-post-intervention score improvements on the ASD
questionnaire and the TAS20.

Conclusions: These findings indicate that group-based CBT is effective for adults with ASD, as it increases their positive thinking about ASD and
improves their emotional expression.

Conclusions: Our study provides novel evidence for the efficacy of group-based CBT for adults with high-functioning ASD. Participants who
received CBT exhibited an increased positive attitude about ASD and reduced difficulties in expressing feelings. The CBT program described in this
study may be the first effective behavioral intervention on emotion regulation for adults with high-functioning ASD.

108.024 College to Career Transition: Employment Priorities for Young Adults with ASD

M. Jolliffe’, N. E. Rosen? M. Weintraub?, Y. S. S. Lograsso?, J. Cowen?, B. Murphy?, C. GrantZ®, A. Gulsrud®, J. McCracken® and E. A. Laugeson?,
(1)Psychiatry, UCLA PEERS Clinic, Los Angeles, CA, (2)Semel Institute for Neuroscience and Human Behavior, UCLA, Los Angeles, CA, (3)University of
California, Los Angeles, Los Angeles, CA, (4)UCLA Semel Institute for Neuroscience & Human Behavior, Los Angeles, CA, (5)UCLA Semel Institute, Los
Angeles, CA

Background: Research suggests that young adults with autism spectrum disorder (ASD) often experience poor postsecondary employment
outcomes, especially within the first two-years after high school (Shattuck et al. 2018). Unemployment rates in this population range from 50-75%
(Hendricks 2010; Liptak et al. 2011; Volkmar et al. 2009) compared to 6.8% in typically developing young adults (US Department of Labor 2018).
Existing employment support programs for college-aged youth with ASD primarily focus on vocational training, with little emphasis on the soft
skills needed to manage interpersonal relationships in the workplace (Smith et al. 2015). While previous social skills interventions have been
successful in helping young adults with ASD improve friendships skills (Gantman et al. 2012; Laugeson et al. 2015), there is a paucity of evidence-
based treatments focusing on the soft skills needed in a professional environment. Furthermore, little is known about the treatment priorities of
young adults and their caregivers in relation to the college to career transition.

Objectives: The purpose of this study is to (1) determine employment priorities and (2) identify challenges faced in the process of gaining and
maintaining employment, among young adults with ASD and their parents.

Methods: Fifty-three participants (22 young adults and 31 parents) attended separate but concurrent 90-minute focus groups in order to identify
treatment priorities and soft skills most pertinent to young adults with ASD seeking employment. Young adult participants (5 females) ranged in
age from 19 to 33 (M=23.59; SD=4.16). Young adult and parent participants were given a list of 16-items and asked to rank-order each item based on
their perceived level of support needed (from 1-16). Using the nonparametic Kendall's W test, the omnibus rank differences between items was
examined. Wilcoxon Signed Ranks Tests were used to compare mean rank values for each item.

Results: Parents and young adults both ranked “finding employment” and “applying for employment” significantly higher than all other items
(c2(15)=172.04, p<.001). Given the high variability in ranking among the 16-items, in order to assess general trends in treatment priorities, skills
were categorized into three subscales including: Job Attainment (finding employment, applying for employment, choosing a career, creating a
resume); Employment Logistics (navigating the workplace, disclosing diagnosis, discussing accommodations, stress management, executive
functioning, electronic communication); and Workplace Relations (starting and entering conversations, exiting conversations, interviewing skills,
direct and indirect bullying, conflict resolution, humor in the workplace). Parents prioritized Workplace Relations higher than young adults, while
young adults ranked the Job Attainment subscale higher than parents. Notably, young adults ranked “creating a resume” significantly higher than
parents (F(1,51)=8.78; p<.01), demonstrating their greater interest in job attainment skills. Alternatively, parents ranked “starting and entering
conversations” significantly higher than young adults (F(1,51)=7.98; p<.01), demonstrating a heightened concern for workplace relational skills.
Conclusions: Young adults with ASD and their parents appear to similarly value the process of finding employment. However, while young adults
were more focused on the specific skills needed to apply for and obtain employment, parents were more interested in the relational skills needed
for gaining and maintaining employment.

108.025 Contributors to Family Stress in Transition-Aged Youth with Autism Spectrum Disorder
C. A. Burrows' and R. Hudock?, (1)University of Miami, Coral Gables, FL, (2)University of Minnesota, Minneapolis, MN

Background: Adolescents with autism spectrum disorder (ASD) and their families experience significant stress as they approach the transition to
adulthood following graduation from high school (Lounds et al., 2007). Recent efforts to improve transition services (e.g., transition planning for
individualized education programs [IEPs], family psychoeducation programming) have improved family understanding and support during this
time. However, few studies have investigated whether the increases in services relate to reduced child and family stress, and what needs remain
for families. Understanding associations between family stress and transition will be critical to ensure successful transition to adulthood for
youth with ASD.

Objectives: The aim of this study was to determine contributors to family stress in youth preparing to transition to adulthood.

Methods: Participants included 19 families of verbally-fluent adolescents with ASD who did not have Intellectual Disability (ID) who enrolled in
Transitioning Together, a multi-family group psychoeducation intervention for families of individuals with ASD preparing for the transition to
adulthood (DaWalt et al., 2018). This program is specifically designed to assist families in navigating the transition process, gaining transition-
specific knowledge and resources, and reducing parent stress. Prior to beginning the program, parents completed the Adolescent Transition
Survey (ATS, Duncan & Bishop, 2011), which assesses knowledge of the transition process, general and social concerns related to the transition to
adulthood, as well as perceived need for supports and available resources. The General Concerns Scale included 26 concerns related to the
transition to adulthood (e.g,, skills pertaining to independent living, decision making, social success). The Social Concerns Scale was comprised of
23 items related to social skills pertaining to independent living (e.g., interacting well with others, joining activities, responding to challenging
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situations). Both scales were rated on a scale of 1(very concerned) to 4 (not concerned), with lower scores indicating higher concerns. Parents
also indicated the number of supports their adolescents receive on the ATS. Parents also completed the Stress Index for Parents of Adolescents
(SIPA), which assesses parent and adolescent stressors, as well as indexes of the parent-adolescent relationship. The Total Stress scale was used
for the present study, with higher scores indicating greater family stress.

Results: Descriptive values for primary variables and correlations with family stress are presented in Table 1. Overall, parental general and social
concerns, as well as level of family stress, were high in the present sample. Greater parental social concerns for their adolescents was associated
with higher total stress at a trend level, p=.09 (Figure 1). Surprisingly, total transition-related concerns were not associated with greater stress,
p=.23.

Conclusions: Parents reported significant concerns related to the transition to adulthood, which emphasizes the importance of interventions
designed for transition-aged youth. Social concerns specifically were associated with greater perceived stress in parents. Currently, many
transition-related services focus on improving academic and functional achievement through vocational training. However, it will be important for
transition-related psychoeducation programs and school-based interventions (e.g., transition plans, pre-employment training) to target concerns
across multiple domains, including social functioning, to support youth as they transition to adulthood.

108.026 Development and Validation of a Paratransit Skills Assessment for Adults on the Autism Spectrum
C. Feeley, School of Engineering, Rutgers CAIT, Piscataway, NJ

Background: There is a wide body of literature that focuses on transportation for persons with developmental and cognitive disabilities, though
there is limited published literature regarding transportation needs and barriers of autistic adults. The studies conducted on adults with autism
are frequently mode specific and focused on driving, public transit, pedestrian, and travel training. The research focused on individuals with
autism, or all developmental disabilities, using paratransit services is limited.

Objectives: The Paratransit Skills Assessment (PaSA) was developed in 2011 to assist individuals on the autism spectrum in accessing public
paratransit services. The PaSA is a criterion-referenced assessment which was designed with three hierarchical sections for the three different
paratransit service types as well as a trip planning and scheduling section (see Figure 1). It is composed of discrete 37 tasks that are used to make
a determination if an individual can use paratransit independently. This report is on the validation of the PaSA.

Methods: The validation process was conducted with 98 study subjects who participated in the PaSA of which 86 were retested with 60 retests
with non-paratransit users through in-vehicle trips and 26 current users through interviews about their revealed experiences in using paratransit
services.

Results: The results of the data analysis find a high level of confidence in the PaSA results. The Kappa Statistic was generated after each vehicle
trip to ensure that the blind-observers were in agreement on their observations. The majority of the observations were in almost perfect
agreement while the lowest scores were in the moderate agreement range. The accuracy rate was 96.4%. The correlation coefficient was 0.995
illustrating high positive correlation with a strong linear and homoscedastic relationship. For a better understanding of the accuracy rate and
correlation the Response Outcomes were analyzed, which found four tasks error rates exceeded the error rate of 0.05. These four tasks are:
providing identification, time window, emergency: interacting with strangers, and emergency: lost off the vehicle. The accuracy rate for each
discrete task was analyzed using the Wilcoxon signed-rank test indicating the results are significant. The Kuder-Richardson analysis found the 98
PaSA study participants result in a p = 0.894 indicating high reliability while not being homogeneous. The retests on the 60 in-vehicle participants
and the 26 current users result in a p = 0.519 signifying the participants have moderate reliability while not being homogeneous. The cluster and
dendrogram analyses illustrate the strong relationships within each group type as well as the overlap between the those with the highest skill set
and the current paratransit riders. It should be noted that the accuracy rate for those who tested with only the six basic skills required tested
significantly lower than those that tested in the other study groups.

Conclusions: The research findings including the high accuracy rate provide validation that the PaSA is a reliable method for predicting one’s
ability to use paratransit services independently. These results can be useful for transit providers, transportation experts, and professionals
working on issues with transportation disadvantaged population.

108.027 Early Employment-Related Experiences of Young Adults on the Autism Spectrum
C. M. Anderson and C. Butt, Towson University, Towson, MD

Background: Employment outcomes for young adults with an autism spectrum disorder (ASD) are poor, with many unemployed, underemployed,
or otherwise unable to achieve their potential regardless of cognitive ability.

Objectives: To explore early employment-related experiences of young adults with ASD, identifying key challenges to and facilitators of success
while considering the roles played by schools, families, service-providing agencies, and employers.

Methods: Qualitative interviews addressing post high school experiences were conducted with 35 parents of young adults with ASD from across
the autism spectrum. In twelve cases, the young adult was also interviewed. Material relating to pre-employment and employment experiences
was segregated, then coded using the constant comparative method.

Results: Three major themes emerged from family and young adult narratives. Life Aspirations: Families and young adults alike expressed a clear
sense of the advantages of work, from potential independence to daily engagement in the larger world. Many mentioned strengths associated
with ASD that could prove valuable in the workplace such as attention to detail, an ingrained sense of responsibility, loyalty, and honesty. A father
asserted: “The fact of the matter is that someone like my son is the last person who is going to be a security risk because he literally cannot lie... If
you tell him that these are the rules, he is going to follow those rules. And there is nothing you can do to make him break the rules.” Such
strengths accompanied belief in young adults’ potential, but coexisted with fear that this could be squandered if proper support were not
provided. Support and Opportunity: Families often worked hard to create pre-employment experiences (e.g., opportunities to acquire skills,
volunteering), but encountered barriers to assisting with actual employment. Influencing what went on within service agencies or employment
settings could be beyond their access or simply inappropriate. The mother of a college graduate with ASD explained: “If you have a young adult
with a more obvious disability, everybody knows they need a lot of help, and it makes more sense if the parent is alongside of them giving help.
But when they look sort of neurotypical, it makes them weirder if mom is involved.” When high schools, colleges, agencies, and employers
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provided the right support at the right time, families were grateful. More often, however, they reported a dearth of appropriate support. Work
Dilemmas: Un- and underemployment were frequently mentioned. Families described how ASD-related challenges (e.g., social blindness, rigidity,
anxiety), little experience coming out of high school, inflexible systems, and inadequate support could lead to a young adult's failure to get or
keep a position, with negative consequences. The mother of a son who failed to get a job after multiple attempts said: “I think that's the trigger
for his major depression... He says ‘I'm hopeless. Nobody wants me.”

Conclusions: Young adults with ASD face significant challenges gaining pre-employment experiences and employment opportunities. A better
understanding of how both ASD-associated difficulties and organizational practices interfere with success may help high schools, parents,
agencies, and employers more effectively support them.

108.028 Work Motivation of Adults with ASD: A Qualitative Exploratory Study

Y. Goldfarb’, 0. Golan? and E. Gal’, (1)Department of Occupational Therapy, University of Haifa, Haifa, Israel, (2)Department of Psychology, Bar-Ilan
University, Ramat-Gan, Israel

Background: Employment carries a pivotal role in adult life. For individuals with ASD, successful integration into the labor-market poses a central
challenge upon entering adulthood. The need to overcome work-related obstacles highlights the importance of motivation, which fuels the
process of initiating and maintaining employment over time. While the importance and complexity of work motivation of adults with ASD has
been suggested (Cheak-Zamora, Teti & First, 2015; Scott et al., 2017), an empirical examination of the concept has not yet been carried out.
Employment literature emphasizes intrinsic work motivation, defined as engagement in an activity primarily for its own sake, as a basis for higher
work performance and satisfaction. For disadvantaged populations, such as adults with ASD, opportunities to actualize intrinsic motivation in an
inherently interesting job might be limited (Blustein, 2013). Self Determination Theory (SDT) asserts that even in the absence of intrinsic
motivation, fulfillment of basic psychological needs for competence, relatedness, and autonomy can lead to internalization of motivation, thus
leading to better employment outcomes (Deci & Ryan, 2000).

Objectives: The current study aims to examine work motivation in adults with ASD through a person-centered approach, focusing on work
motivation, specifically in relation to SDT.

Methods: Eleven participants (8 males 3 females, aged 28-47y) took part in the study. They had a formal diagnosis of ASD, and work experience of
at least six consecutive months, within the two years prior to participation. Educational level ranged from a high-school diploma to a master's
degree. Semi-structured interviews were conducted, containing general questions regarding work experience and motivation, along with specific
questions guided by SDT. A thematic approach was employed for identifying and categorizing different aspects of work motivation (Shkedy, 2011).
Results: Work motivation expressed by the participants was almost exclusively extrinsic. The most common motives mentioned were: earning
money, being independent, having a daily schedule, playing a part in society and meeting other people. Most of the participants reported that
their work tasks were not inherently interesting or enjoyable. Themes relating to SDT assured the importance of basic psychological need
satisfaction: feelings of social relatedness were shared, through experiences such as having a positive social atmosphere, helping colleagues in
need and sharing 'inside-jokes' These often differentiated a desired job from an undesired one; Competence was an important factor influencing
job choice and satisfaction. It was mostly based on positive feedback from supervisors or colleagues; The extent of the need for autonomy varied
between participants. Most of them stressed the need for guidance in situations that involve choosing among alternatives.

Conclusions: The current study provides preliminary data in support of the relevance of SDT to adults with ASD. SDT holds the promising
possibility of facilitating more autonomous motivation by providing an environment that responds to basic needs, even in the absence of intrinsic
motivation, demonstrated in this study. Motivation can be facilitated by providing an environment that offers social relatedness, giving feedback
that promotes competence, and offering guidance and support in situations that require choice.

108.029 Patient-Reported Outcomes: Promis® Sexual Functioning for Autistic Adults

L. Graham Holmes', C. C. Clements’, J. McCleery?, C. J. Zampella, R. T. Schultz' and J. S. Miller, (1)Center for Autism Research, Children's Hospital of
Philadelphia, Philadelphia, PA, (2)The Center for Autism Research, The Children's Hospital of Philadelphia, Philadelphia, PA, (3)Center for Autism
Research, The Children's Hospital of Philadelphia, Philadelphia, PA

Background:

Little is known about the sexual functioning of autistic adults. However, research showing high rates of sexual victimization and low sexual
knowledge suggests that access to high-quality sexual and reproductive healthcare is critical - yet there is evidence of lack of preventative care
for teens and adults with autism. Barriers may include privacy concerns (e.g,, if caregivers are present), communication issues (e.g., need for
efficient verbal communication during brief appointments), or providers failing to ask about sexual health. Patient-reported outcomes (PRO)
measures can strengthen outcomes measurement, treatment planning, progress monitoring, and quality improvement. The NIH developed the
brief PROMIS® Sexual Functioning (SF) Screener with gender-specific items addressing sexual interest, sexual activity, and functioning (i.e., orgasm
ability and pleasure, erection and lubrication, pain) to improve healthcare for people with chronic conditions.

Objectives:

(1) Examine whether the SF Screener was feasible/acceptable for autistic adults. (2) Compare scores to normative sample using PROMIS guidelines
(e.g., mild-severe). (3) Investigate associations between SF Screener scores and age, relationship interest, and relationship satisfaction, and (&)
gender and sexual orientation.

Methods:

203 verbal adults (18-65 years) with self-reported medical diagnosis of autism and ability to complete a 30-minute survey were recruited via the
Interactive Autism Network. Participants completed a longer PROMIS survey and could choose not to answer SF Screener items. SF Screener items
cover the previous month, are rated on 5-point Likert-type scales (1=never, 5=always), and provide T-scores (M=50, SD=10), with .5 SD from
population norm mean indicating mild symptoms, 1SD moderate, and 2 SD severe. Chi-square, Pearson correlations, and ANOVAs were used to
address objectives (a priori a=.01).

Results:
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Participants reported diverse gender (female=48%, gender diverse-GD=6%) and sexual orientation(LGBQ=20%, asexual=14%). Half were single
(males=61%, females=42%, GD=33%; p=.007), 39% in a relationship, and 10% divorced /widowed.

(1) 99.5% completed the SF Screener. 93% finished in 1-2 minutes (M=1.9, SD=5.2). (2) Most reported solo or partnered sexual activity in the past
month, with no gender difference (p=.028; M=58.5%, F=51.5%, GD=91.7%). Average scores for autistic adults were in the mild range for sexual
interest (M=44.0,5D=10.7) and sexual satisfaction (M=44.5, SD=8.2) compared to normative sample. Orgasm ability, pleasure, genital functioning,
and pain were within normal limits. (3) Greater desire for finding/maintaining a relationship was associated with higher sexual interest (Table 1).
For sexually active participants, sexual satisfaction was correlated with orgasm ability, orgasm pleasure, and (for those in relationships)
relationship satisfaction. (4) On average, cisgender women and asexual participants had lower sexual interest compared to others (p=<.001; Table
2). There were no other significant gender or orientation differences.

Conclusions:

The SF Screener appeared feasible, acceptable, and provides a private, non-verbal method for patient-provider communication about sexual
activity and functioning. Fewer gender, sexual orientation, and age differences were found compared to research with non-autistic populations.
More research is needed to understand the clinical significance of SF scores indicating elevated symptoms, particularly for people who identify as
women or asexual. Measure inclusivity of transgender/non-binary populations will be discussed.

108.030 Partnership for Employment Support for Adults with ASD or Intellectual Disability: Co-Creation of Research Evidence and
Knowledge Mobilization Tools

S. Handfield', F. Murahara?, V. Martin®, G. Ouellet’, T. D. Flanagan? and A. Nadig*, (1)Département de Sociologie, Université du Québec d Montréal,
Montreal, QC, Canada, (2)Department of Educational and Counselling Psychology, McGill University, Montreal, QC, Canada, (3)Ecole de
psychoéducation, Université de Montréal, Montreal, QC, Canada, (4)School of Communication Sciences and Disorders, McGill University, Montreal,
QC, Canada

Background: Low levels of employment hold significant negative repercussions for individuals, their families, and for society as a whole in lost
potential and the financial burden of long-term adult care (e.g., Ganz, 2007). The specialized support offered by job coaches is designed to
address the barriers, and to put in place the facilitators expressed by adults with ASD (Hedley et al., 2017), who have very low levels of
employment in the US (14%) (Roux et al., 2017) and across countries (Statistics Canada, 2006).

We describe the work of a community-academic partnership for employment support for adults with autism or intellectual disability. We are
partnering with non-profit organization in Montreal, Action main d'oeuvre (henceforth AMO), that offers job search and retention support to
individuals with ASD and their employers. Many similar organizations currently lack evidence on the efficacy of their services, which is necessary
to negotiate for and retain public funding. Aside from service providers themselves, multiple stakeholder groups (e.g., potential employers,
decision makers, educators) that are key to an ecosystem approach to employment (Nicholas et al., 2018) would benefit from having accessible
information on the value added by and best practices in employment support.

Objectives: To further the inclusion of people with ASD in the workplace, we are pursuing in parallel

1. a) Knowledge mobilization: provide information on the value added by job coach support, and best practices in employment support in
user-friendly and targeted formats for a range of stakeholder groups who are critical to creating more employment opportunities

2.b) Co-created research study with AMO clients: examining how job coach support facilitates job retention, and what the most helpful
components are from employee, employer, and job coach perspectives.

Methods: a) We synthesized evidence from an extensive literature review on employment facilitators and obstacles for people with ASD, and are
transforming this information into accessible visual representations or infographics (in both French and English) to facilitate knowledge uptake
(Arcia et al., 2016). The infographics will be workshopped with our collaborators to ensure effectiveness for broad dissemination to community,
social service, and government networks concerned with the employment of people with disabilities. b) We are examining how job coach support
facilitates job retention, and what the most helpful components are in this regard, by assessing employee and their employer’s satisfaction with
their job or employee (respectively), both before and after receiving AMO's services, as well as collecting a detailed evaluation of AMOs services.
Results: a) Figure 1 shows our infographic targeted for potential employers, Figure 2 shows one targeted for decision makers. b) Our prospective
multiple case study with AMO clients, their employers, and job coaches is underway. Both pre-data and 3-month post data will be collected by
INSAR 2019.

Conclusions: Our partnership’s infographics will be made available for public use. They are resources to help mobilize research evidence to
multiple stakeholder groups concerned by the employment of adults with ASD. Results from the case study will be used to improve AMO services
and inform best practices in employment support more broadly.

Poster Session
109 - Biomarkers (molecular, phenotypic, neurophysiological, etc)
11:30 AM - 1:30 PM - Room: 710

31

109.031 Kinase and Phosphatase Signaling As Biomarkers for ASD Detection
ABSTRACT WITHDRAWN

Background: A high priority in autism spectrum disorder (ASD) research is the identification of robust and reliable biomarkers. Biomarkers can
enable early detection and intervention, and etiologic stratification leading to the development of precision therapeutics and, ultimately for both
approaches, to better outcomes. Recent progress in the genetics of both syndromic and idiopathic ASD suggests that aberrant signaling within
two key kinase pathways, RAS-MAPK and PI3K-PTEN-AKT, may be important for ASD pathogenesis (Figure 1). Reports in the literature identify both
over and under activation in these pathways (as in Rasopathies and in PTEN associated macrocephaly/autism syndrome) and in genetically
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mediated disorders that intersect with these pathways, such as Fragile X syndrome and disorders with mutations in ASD genes MECP2 and CHD8.
In support of this hypothesis, we previously demonstrated that, in the ASD-related BTBR mouse strain, the degree of kinase activation in the
frontal cerebral cortex correlated with the degree of social impairment. We also showed that the degree of activation of kinases in the blood
matched those in the brain suggesting that a peripheral blood biomarker may be feasible.

Objectives: We first aim to assess the time-dependent stability of these biomarkers, by assessing kinase/phosphatase measures monthly in a
cohort of participants over a three month period (multiple time points; MTP). We principally propose to test whether there is an alteration in
kinase signaling in peripheral blood mononuclear cells (PBMC) from ASD patients compared to aged and gender matched neurotypical controls
and whether these changes correlate with clinical severity.

Methods: We obtained blood samples and then isolated PBMC from a cohort of 107 children (58 with ADOS confirmed idiopathic ASD and 49
neuro-typical matched controls). We also obtained blood samples from 12 (6 male and 6 female) neurotypical MTP controls. Cognitive and
adaptive behavioral assessments were obtained across the cohort. A cytosolic fraction from these PBMC was purified, an equal abundance of
protein samples were separated by poly-acrylamide electrophoresis and the abundance of kinases and phosphatases, and their degree of
activation were measured by Western blot analysis using monoclonal antibodies targeted to three groups of proteins, p44/42 MAPK (ERK1/2), PTEN
and AKT(1-3) and their key activation-based phosphoepitopes.

Results: We found that these kinase/phosphatase measures are highly stable, with a coefficient of variation ranging from 4% to 8% across nine
measures assessed thrice. We also found that these key signaling pathways are significantly altered (increased or decreased, by taking the
absolute value of the Z-score of each kinase/phosphatase measure) in ASD children versus controls (pERK/ERK, P=0.005; pPTEN/PTEN, P=0.001).
Young children separately tested were equally affected; for p-ERK/ERK (P=0.017); for pPTEN/PTEN (P=0.003) and, in this subgroup also for
PAKT/AKT (P=0.02). From amongst these three ratios, we found the strongest positive correlation between the degree of the pERK/ERK ratio and
the SRS-2 (P=0.0034). A full model analysis of these biomarkers showed an upper bound AUC of 0.86 and a lower bound of 0.73 (figure 2).

Conclusions: These findings demonstrate that blood-based kinase and phosphatase measures enable biomarker development in idiopathic ASD.

109.032 Atypical Circuit Level Brain Activity in 3 Month Old Infants at Risk for Autism Spectrum Disorder

A. H. Dickinson’, A. T. Marin?, D. Senturk?® and S. Jeste’, (1)University of California, Los Angeles, Los Angeles, CA, (2)UCLA Center for Autism Research
and Treatment, University of California, Los Angeles, Los Angeles, CA, (3)UCLA, Los Angeles, CA

Background: Heterogeneous genetic and environmental etiologies of autism spectrum disorder (ASD) converge upon circuit level brain disruption
well before behavioral symptoms emerge (DeLaTorre, 2017). Prompt detection of early changes in brain development could facilitate earlier
identification or enhanced stratification of risk, which in turn can improve the timing of early intervention. Traditional algorithms to examine
neural signal are limited in infants, due to inherent data collection challenges.

Objectives: Here we take a data driven approach, developing a robust pipeline to maximize EEG data quality to study cortex-wide
electrophysiological differences in infants at risk for ASD, as measured by alpha oscillations (6-12 Hz), specifically phase coherence (APC;
Dickinson et al., 2017). ‘High risk’ is defined based on an older ASD sibling (Charman et al., 2017). The objectives of the present study were, 1)
Develop a robust signal processing pipeline appropriate for infant EEG data, 2) Quantify differences in APC in infants who develop early signs of
ASD symptoms (at 18 months), and 3) Examine whether APC at 3 months predict later behavioral outcomes (at 18 months).

Methods: Spontaneous EEG data were collected during the first year of life from high and low risk infants, with focus here on the earliest
timepoint (3 months). Infants were grouped into ‘high risk’ (ADOS-t CSS > 4, N=14) and ‘typically developing’ (CSS<&, N=49) groups based on the
presence of social communication impairments at 18 months, and the Mullen scales of early learning were used to assess overall development.
We designed processing methods which allowed us to maximize data quality, while retaining enough data to calculate stable estimates of signal
characteristics. This involved 1) extensively cleaning data using artifact subspace reconstruction (ASR) and independent component analysis (ICA),
2) transforming EEG data into current source density (CSD) using a Laplacian transform, and 3) calculating APC between every possible electrode
pair, obviating the need for a priori assumptions regarding spatial patterns of atypical APC.

Results: 1) The pipeline presented here was successful in minimizing sources of noise in the data, and also mitigated the effects of volume
conduction (particularly relevant to connectivity analyses), allowing us to retain 100% of the EEG recordings collected at 3 months of age. 2) FDR-
corrected permutation testing reveal that APC is increased at 3 months in the group of infants who demonstrate ASD behaviors at 18 months.
These group differences were most statistically evident in one long-range interhemispheric electrode pair (ASD: M=0.33; typical: M=0.23;
P<.000003). 3) Across all participants, long range APC at 3 months was inversely related to verbal cognition at 18 months (R=-.56, P=.02).

Conclusions: The present data suggest that the dynamics of circuit level brain activity are altered early in infants who later show symptoms of
ASD. The hyperconnectivity demonstrated here is consistent with structural findings of increased white matter during infancy in ASD (Wolff et al.,
2012). We will discuss the potential utility of circuit level biomarkers to 1) objectively identify neurodevelopmental disruptions early in life, 2)
support individualized prognoses, and 3) inform neurobiological targets of early intervention.

109.033 EEG Integrated Platform (EEG-IP): Repository of Pre-Processed EEG Data Optimized for Signal Retention and
Harmonization across Projects.

J. Desjardins’, S. van Noordt?, S. Huberty?, L. A-Abbas*, &. The BUCANL Team?, A. C. Evans?, M. H. Johnson®, C. A. Nelson’, S. J. Webb?, E. J. Jones®, H.
Tager-Flusberg™, S. Jeste™, A. R. Levin™, S. J. Segalowitz", &. The BASIS Team™, M. Elsabbagh™ and T. Charman’®, (1)SHARCNET, St Catharines, ON,
Canada, (2)Montreal Neurological Institute, McGill University, Montreal, QC, Canada, (3)Mcgill University, Montreal, QC, Canada, (4)Research
Institute - McGill University Health Centre, Montreal, QC, Canada, (5)Brock University, St Catherine, QC, Canada, (6)Centre of Brain and Cognitive
Development, Birkbeck College, University of London, London, United Kingdom, (7)Boston Children's Hospital, Boston, MA, (8)Psychiatry and
Behavioral Sciences, University of Washington, Seattle, WA, (9)Centre for Brain and Cognitive Development, Birkbeck, University of London, London,
United Kingdom, (10)Psychological and Brain Sciences, Boston University, Boston, MA, (11)University of California, Los Angeles, Los Angeles, CA,
(12)Neurology, Boston Children's Hospital, Boston, MA, (13)Psychology, Brock University, St Catharines, ON, Canada, (14)Centre for Brain and
Cognitive Development, Birkbeck University of London, London, United Kingdom, (15)McGill University, Montreal, PQ, Canada, (16)Institute of
Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom
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Background: EEG is a non-intrusive method for capturing brain behavior dynamics at a high temporal resolution. Because of the high availability
of EEG it is particularly well suited for accumulating large samples of data from diverse participant populations including infants at varying risk of
ASD. The substantial recent advancements in analytic methods for studying brain dynamics in EEG recordings have increased the impact of this
modality in integrated neuroscience. Although this technology holds great potential for large samples, the acquisition is prone to artifacts.
Further, there are few standards for data acquisition that would facilitate harmonizing data across projects. Finally, substantial pre-processing of
EEG data is required to isolate the cortical signals from the various artifact sources. There are no accepted standards for the pre-processing and
many of the current strategies are highly reductionistic resulting in substantial loss of potentially important data. Identifying neural correlates to
autism in infant EEG could have a large impact on treatment outcomes, however, the lack of standards and methods for harmonizing data across
projects for large scale analyses is still a limitation in the field.

Objectives: Implement tools required to produce a transferable “lossless” state for harmonized pre-processed EEG data which places minimal
restrictions on post processing procedures. Apply this pre-processing strategy at large scales on HPC resources to contributed data sets of infant
EEG from independent research institutions to produce an integrated repository for the study of ASD risk factors.

Methods: Contributing Research groups from Birbeck University of London, University of Washington and the Boston Children’s Hospital shared
over 1450 EEG sessions consisting of 446 unique participants spanning 3 age retest trajectories (London: 7, 14 months; Washington: 6, 12, 18
months; Boston: 3, 6, 9, 12, 18, 24, 36 months). The contributed EEG recording were pre-processed using the lossless pipeline that employs robust
measures to isolate spatially non-stationary channels and periods of time in the recording (bad channels, movement artifacts, etc), then performs
multiple Adaptive Mixture Independent Component Analysis (AMICA) to isolate stationary noise factors from cortical signal (eye movements,
blinks, ECG, EMG, etc), as well as isolate the activation of specific cortical generators.

Results: Descriptive statistics of the pre-processed data indicate that the lossless pipeline performed well in isolating cortical signal from noise in
all three sites. Although the three contributing sites had varying acquisition properties the resulting cleaned data has similar properties across
the sites.

Conclusions: With increasing computational resources at researchers disposal large scale analysis have the potential for significant impact on our
understanding of ASD risk factors. While EEG data is well suited for contributing to large scale neuroimaging efforts because of its non-invasive
nature and high accessibility, its vulnerability to artifacts and lack of acquisition/processing standards make it difficult to harmonize data across
projects for combined analysis or replication. The lossless pipeline provides a method for maximizing the retention of cortical signal from EEG
recordings and establishes a state of data that is harmonized across acquisition parameters.

109.034 The Early Trajectory of Relative Power in Autism Spectrum Disorders

S. Huberty', S. van Noordt?, . Desjardins®, M. H. Johnson®, E. J. Jones®, C. A. Nelson®, H. Tager-Flusberg’, A. R. Leviné, J. Frohlich®, &. the BASIS Team™
and M. Elsabbagh™, (1)Mcgill University, Montreal, QC, Canada, (2)Montreal Neurological Institute, McGill University, Montreal, QC, Canada,
(3)SHARCNET, St Catharines, ON, Canada, (4)Centre of Brain and Cognitive Development, Birkbeck College, University of London, London, United
Kingdom, (5)Centre for Brain and Cognitive Development, Birkbeck, University of London, London, United Kingdom, (6)Boston Children's Hospital,
Boston, MA, (7)Psychological and Brain Sciences, Boston University, Boston, MA, (8)Neurology, Boston Children's Hospital, Boston, MA, (9)University
of California Los Angeles, Los Angeles, CA, (10)Centre for Brain and Cognitive Development, Birkbeck University of London, London, United
Kingdom, (11)McGill University, Montreal, PQ, Canada

Background: During the last decade, there has been increased interest in studying infants who have an older sibling with ASD (infant-siblings).
Given that that ~20% of these infants will be diagnosed with ASD, studying infant-siblings from early infancy may help identify early behavioral or
Neural precursors of ASD. Previous studies have found that oscillatory power in early infancy is predictive of later language ability (Levin, 2017),
and that infants at risk for ASD have significantly lower frontal absolute EEG power across multiple frequency bands at 6 months of age, compared
to infants not at high risk for ASD (Tierney, 2012). However, these studies are often limited by relatively small samples sizes and little is known
about the early trajectory of EEG power in infants who eventually receive a diagnosis of ASD.

Objectives: As part of the international infant EEG data integration platform (EEG-IP), combining over 400 participants from three infant-sibling
EEG studies, we aim to study spectral relative EEG power within the first year of life as it relates to autism risk.

Methods: We used resting state EEG data from two infant-sibling studies (Boston, USA and London, UK) at 3,6,9,12,18,24, and 36 months of age. The
Boston data set included data from 250 infants between 3-36 months, and London included data from 104 infants between 6 and 12 months. Data
were processed using a lossless pipeline that employs robust measures to isolate systematic sources of artifact (e.g., unreliable channel signal,
non-stationarity, movement, non-cortical biological sources), and Adaptive Mixture Independent Component Analysis (AMICA) to isolate spatially
fixed field projections. The EEG was interpolated to 10-20 sites. Following Tierney et al., 2012, Relative power was extracted in delta (2-4 Hz), theta,
(4-6 Hz) low alpha (6-9 Hz), high alpha (9-13 Hz), beta (13-30 Hz), and gamma (30-50 Hz) bands from and 9 regions corresponding to 10-20 channels
F3,Fz,F4,C3,Cz,C4,P3,Pz,P4. Relative power values between high familial risk for ASD (HR) and low risk infants (LR) were compared at each visit.
Results: At 3 and 6 months, gamma was significantly higher in all regions in the HR group (p <.01). At 6 months, theta was significantly lower in the
HR group (p <.01), as well as low alpha in Regions Cz,C4,P4 (p <.05). At 12 months differences in theta and gamma converge, while alpha remained
lower in the HR group for regions Fz-F4-Pz. (p <.05). Despite no differences at 24 months, the HR group had lower gamma power and higher theta
power at 18 months (p <.01) and higher gamma power at 36 months (p <.05).

Conclusions: Results suggest that differences between HR and LR infants are more pronounced at the edges of the frequency distribution in early
infancy. In the coming months as more data are added to the repository, our analyses will focus on differentiating the subset of infants who
developed ASD, and measure trajectories of change in oscillatory power across development for all groups.

109.035 Frontal Theta Coherence to Gaze Fixation Is Associated with Infant Autism Risk

S. van Noordt', J. Desjardins?, M. Elsabbagh? and &. the BASIS Team®, (1)Montreal Neurological Institute, McGill University, Montreal, QC, Canada,
(2)SHARCNET, St Catharines, ON, Canada, (3)McGill University, Montreal, PQ, Canada, (4)Centre for Brain and Cognitive Development, Birkbeck
University of London, London, United Kingdom
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Background: Neural phase coherence is a fundamental mechanism underlying information processing. Abnormalities in neural coherence may
reflect atypical information processing, manifesting as widespread cognitive and behavioural difficulties in a range of neuropsychiatric disorders.
A growing body of evidence suggest that reduced neural phase coherence represents an endophenotype of ASD. Theta oscillations are a
promising neural signature of atypical information processing given their links to attention control. Several studies suggest that ASD is
characterized by reduced frontal theta coherence at rest and is correlated with attention flexibility in children. Not only have reductions in frontal
theta been found in infants at risk for ASD, at risk infants also show a distinct trajectory as theta dynamics unfold across early development. A
hallmark of the autism phenotype is poor attention control and atypical patterns of eye contact, particularly for mutual gaze fixation, which are
thought to contribute to the broad deficits in social interaction that are common in ASD. Although much evidence points to a severe impairment
in eye contact and gaze fixation in ASD, studies have not yet assessed whether inter-trial phase coherence (ITPC) of theta to gaze fixation is
reduced in infants at risk for ASD.

Objectives: The goal of this study is to test whether frontal theta ITPC to gaze represents an early biomarker for ASD. To achieve this goal we will
compare single trial measures of phase coherence in 6-month old infants who have an older sibling with ASD diagnosis (sib-ASD) and typically
developing (TD) infants with no family history of ASD.

Methods: The target sample comes from the British Autism Study of Infant Siblings (BASIS). Infants were assessed using a dynamic gaze task.
Frontal scalp regions were assessed for theta oscillatory phase coherence to gaze stimuli. Analyses were done using an open-source MATLAB
toolbox, STATSLAB, which implements robust statistics for analyzing single trial EEG data in single subjects.

Results: Compared to TD controls, sib-ASD infants show reduced P400 ERP amplitude to direct gaze stimuli and lower frontal theta ITPC.

Conclusions: Reduced frontal theta ITPC to gaze fixation in at-risk infants has both theoretical and clinical implications, possibility contributing to
an impairment in outcome expectation/prediction in ASD, particularly with respect to processing social cues such as eye gaze. Identifying
sensitive and stable biomarkers capable of differentiating ASD risk in infancy has important clinical implications for diagnostic status,
dissociation between transdiagnostic categories, and tracking treatment response.

109.036 Using Machine Learning to Predict Risk and Diagnostic Outcomes of Autism Spectrum Disorder

L. A-Abbas’, ). Desjardins?, M. Elsabbagh’ and &. the BASIS Team®, (1)Research Institute - McGill University Health Centre, Montreal, QC, Canada,
(2)SHARCNET, St Catharines, ON, Canada, (3)McGill University, Montreal, PQ, Canada, (4)Centre for Brain and Cognitive Development, Birkbeck
University of London, London, United Kingdom

Background: Identifying early risk and/or diagnostic biomarkers for autism spectrum disorder is one of the challenges in autism research today.
Recent studies have investigated the use of Event Related Potential ERP to identify neural markers of ASD in infancy, through identifying brain
function difference between infants at risk for ASD and control. Previous findings indicated the existence of significant differences in statistical
features and in power spectral density of the different frequency bands across all brain regions (frontal, central, parietal, occipital and temporal).
Objectives: In this study, we combined averaged ERP extracted measures, including power metrics as well as statistical features across different
brain regions to explore the performance accuracy of classification algorithms in distinguishing on the one hand between infants At-risk with ASD
and control group and secondly between infants diagnosed with ASD and others with no-ASD.

Methods: EEG data was collected at 6 months of age on 54 infants at risk for autism (HR) by virtue of having an older diagnosed sibling and 46 low
risk (LR). From the group of HR infants, 17 were later diagnosed with ASD (n= 17 HR-ASD, 34 HR-noASD and 54 LR-noASD). ERP recordings were
collected while infants watched a passive “eye-gaze” task. A total of 134 features, including power spectral density at different frequency bands
(delta, theta, alpha, beta and gamma), P1, N1, P2, N270, P3, and LPC, were derived from the averaged ERP data during the averted eye gaze stimuli
across all brain regions. Three classifiers including linear and nonlinear techniques: Discriminant analysis (DA), K-Nearest Neighbor (KNN) and
Support Vector machines (SVM), are compared for distinguishing offline data to choose the suitable classification algorithm for each experiment.
To avoid overfitting, 10-fold cross validation was used to test the efficiency of machine learning algorithms.

Results: the results indicate that while all methods succeeded in achieving suitable performance levels, DA 10-cross validation provides the best
average accuracy rate for correctly associating an ERP infant to risk or control classes and SVM 10-cross validation shows the highest accuracy in
distinguishing infants diagnosed with ASD from LR-noASD and HR-no ASD.

Conclusions: Due to the number of ERP components and conditions being integrated in this study, our analysis was limited due to the sample size.
Optimizing these machine learning techniques to be applied at a large scale will allow for robust prediction of risk status and diagnostic
outcomes based on a combination of ERP features.

109.037 A Multi-Site Study of Noldus Ethovision XT Video Tracking of Children with and without Autism: Results from the ABC-CT

M. Sabatos-DeVito’, M. Murias?, G. Dawson®, T. Howell*, S. N. Compton®, R. Bernier®, C. Brandt’, K. Chawarska®’, J. Dziurd’, S. Faja™, S. Jeste™, A.
Naples?, C. A. Nelson™, F. Shic'®"3, C. Sugar™, S. J. Webb® and J. McPartland®, (1)Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain
Development, Durham, NC, (2)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University,
Durham, NC, (3)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain Development, Durham, NC, (4)Psychology and
Neuroscience, University of North Carolina at Chapel Hill, Chapel Hill, NC, (5)Psychiatry and Behavioral Sciences, Child/Family Mental Health and
Developmental Neuroscience, Duke University Medical Center, Durham, NC, (6)Psychiatry and Behavioral Sciences, University of Washington,
Seattle, WA, (7)Yale University, New Haven, CT, (8)Child Study Center, Yale University School of Medicine, New Haven, CT, (9)Child Study Center, Yale
School of Medicine, New Haven, CT, (10)Boston Children's Hospital, Boston, MA, (11)University of California, Los Angeles, Los Angeles, CA, (12)Center
for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA, (13)Pediatrics, University of Washington School of
Medicine, Seattle, WA

Background: Parent-child interactions are a naturalistic method of measuring child behaviors and response to treatment. Manual coding is
conducted to quantify child behaviors, but this method is time-intensive and subjective. Video tracking offers an automated alternative to coding,
yielding quantitative, objective measures of behaviors. Noldus EthoVisionXT (EVXT) was developed to quantify animals’ movements, and was
recently applied to children with autism spectrum disorder (ASD) and a non-ASD group during a parent-child free play task (PCFP) (Cohen et al,,
2014). As the only study of its kind, further research is needed to assess the validity and reliability of this method.

Objectives: 1) Examine correlations of EVXT outcomes with child characteristics and clinical measures; 2) Determine relations among EVXT
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outcomes across timepoints; 3) Assess effects of group and timepoint on EVXT outcomes for school-aged children with ASD and TD during a lab-
based PCFP.

Methods: As part of the Autism Biomarkers Consortium on Clinical Trials (ABC-CT), a multi-site longitudinal study, school-aged children (baseline
mean Age = 8.73 years, range = 6.02-11.53 years; baseline mean FSIQ = 101; range = 60-150) with ASD (N=161) and TD (N=64) and their caregivers
participated in three 6-minute PCFPs (baseline, week 6, week 24). EVXT software generated durations, latencies, and frequencies in core regions of
interest (ROIs; Periphery, Caregiver, and Activity), and Total Distance Moved and Mean Distance to Caregiver. Group differences, longitudinal
change, and associations of EVXT outcomes with child characteristics (age, gender, 1Q) and clinical measures of hyperactivity (CASI-5), autism
severity (ADOS-2, SRS), and social-communication skills (Vineland Adaptive Behavior Scales, PDD Behavior Inventory) were explored.

Results: At Baseline, the ASD group spent more time in the Center Activity ROl (F=4.74, p=.03) between the Parent and Table ROIs, whereas the TD
group spent more time at the Table Activity ROI (F=3.57, p=.06), across from the Parent ROI. Baseline analyses show associations of EVXT outcomes
with parent report outcomes. Lower expressive/receptive social communication ability (PDDBI) correlated with more time in the Periphery ROI for
the ASD group (r = -0.18614, p=.023). Higher hyperactivity ratings (CASI-5) correlated with greater Total Distance Moved for the TD group (r= 0.29435;
p=.024), and more time in core ROIs for the ASD group (r=0.17464; p=.033). EVXT outcomes across timepoints were positively correlated
(Baseline/Week 6: 1's = 216 - .469, p's = .009 - <.0007; Baseline/Week 24: r's = 175 - .562, p's = .035 - <.0001). Analyses of longitudinal change and
the effects of site, gender, age and 1Q on EVXT outcomes are underway.

Conclusions: This study is the first to use EVXT in a multi-site, longitudinal study of children with ASD and TD. Preliminary analyses of baseline
EVXT outcomes indicated different movement patterns for ASD and TD children. Movement patterns detected via EVXT were correlated with
individual differences in parent-reported behavior, including social communication ability and hyperactivity. These results suggest that EthoVision
is a promising method for automatically tracking individual differences in children’s movements that correlate with clinical features.
Methodological considerations for applying EVXT in longitudinal clinical trials are discussed.

109.038 An Examination of Changes in Urinary Metabolites and Behaviors with Use of Folinic Acid in Children with Autism
Spectrum Disorder (ASD)
J. Wahlberg, C. Chen, F. Widjaja, S. Bent and R. Hendren, Psychiatry, University of California, San Francisco, San Francisco, CA

Background: Children with autism spectrum disorder (ASD) have been found to have a high prevalence of folate receptor auto-antibodies (FRAA)
that either block or bind to the folate receptor alpha, which is believed to impair the normal transport of folate from blood into the cerebrospinal
fluid (CSF). This creates the condition known as “cerebral folate deficiency,” where serum folate concentrations are normal but CSF folate
concentrations are low. Folinic acid (FA) is believed to be able to bypass the impaired folate transport system through a secondary mechanism. A
recent randomized controlled trial of FA supplementation in children with ASD found improvements in behavior and language development. We
sought to test this treatment option through an ongoing research partnership at a local school for children with ASD to determine if FA would
improve behavior and social skills. We further examined changes in urinary metabolites among treated children to attempt to identify a
mechanism of action.

Objectives: The purpose of this study is to see if the behavior of children and young adults with autism improves in response to FA and to
measure the urinary metabolites as a treatment biomarker.

Methods: Children attending a K-12 school for ASD were recruited and enrolled in an open-label, 12-week treatment study of high dose FA
(2mg/kg/day, max dose 50mg/day). The primary outcome measures were the mean changes in the Aberrant Behavior Checklist (ABC) and the
Social Responsiveness Scale (SRS). We also examined changes in Pediatric Quality of Life (PedsQL). We further measured urinary metabolites at
baseline and week 12 to examine their fold of change. Surveys at baseline and week 12 were analyzed using Paired Sample T-Tests.

Results: Twelve children aged 13 to 19 (2 girls, 10 boys) were enrolled in the study. Parents and teachers for these children completed all
measures. The parent-reported mean of the differences in SRS showed a non-significant decrease of 7.8 points (95% Cl -1.6 to 17.3, p = 0.095, Figure
1). The parent-reported ABC showed a non-significant decrease of 2.4 points (95% Cl -6.4 to 11.3, p=0.56), and the teacher-reported ABC showed
non-significant increase of -1.2 points (95% Cl -7.6 to 5.2, p=0.68). The parent-reported PedsQL decreased insignificantly by 0.8 points (95% Cl -3.5
t0 5.2, p=0.69).

The top 5 urinary metabolites with the greatest fold of change were 5-methyltetrahydrofolate (24.9), 1-stearoyl-2-arachidonoyl-GPC (10.1),
1-stearoyl-2-oleoyl-GPC (9.3), alpha-tocopherol (9.2), and 1-stearoyl-2-linoleoyl-GPC (7.8).

Conclusions: In an open label study in an unselected, small sample of school-aged children with ASD, FA treatment did not lead to measurable
improvements, but the small sample size limited the power to detect changes. The parent-reported SRS showed a non-significant improvement of
7.8 points, which is clinically important and worthy of future study with larger samples. The potential benefits of FA may be limited to children
with a specific physiological abnormality (e.g., FRAA status) and may require a study with a targeted treatment approach to determine efficacy.
Urinary metabolites may be a useful tool to identify children who are likely to respond to treatment.

109.039 Application of Supervised Learning Methods in Stratification of Autism Based on Mixed Measures of Eye Tracking and
Electroencephalogram: Results from the ABC-CT Interim Analysis

A. Atyabi', F. Shic>3, A. Naples*, B. Li®, M. Murias®, R. Bernier’, G. Dawson®, S. Jeste®, C. A. Nelson™, J. Dziura™, C. Brandt™, C. Sugar?, S. J. Webb’ and |.
McPartland*, (1)Seattle Children’s Research institute University of Washington, Seattle, WA, (2)Center for Child Health, Behavior and Development,
Seattle Children's Research Institute, Seattle, WA, (3)Pediatrics, University of Washington School of Medicine, Seattle, WA, (4)Child Study Center, Yale
University School of Medicine, New Haven, CT, (5)Computer Science and Engineering, University of Washington, Seattle, WA, (6)Duke Center for
Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University, Durham, NC, (7)Psychiatry and Behavioral
Sciences, University of Washington, Seattle, WA, (8)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain
Development, Durham, NC, (9)University of California, Los Angeles, Los Angeles, CA, (10)Boston Children's Hospital, Boston, MA, (11)Yale University,
New Haven, CT
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Background: Biomarker discovery in autism research includes a focus on identifying reliable, quantitative measures associated with meaningful
subtypes. Standard approaches investigate how specific values extracted from individual experimental paradigms, drawn from methodologies
such as eye-tracking(ET) and electroencephalography(EEG), relate to clinical outcomes. While powerful, these approaches do not necessarily take
advantage of the full spectrum of data measured from different devices on a range of paradigms that, if considered in their fullest, might provide
more comprehensive picture of the disorder and its multifaceted aspects.

Objectives: To investigate the feasibility of combining individual measures for ASD biomarker discovery, this study utilizes computational and
machine-learning methods to examine how measures extracted from EEG and ET paradigms can be combined to achieve robust predictions of
behavioral phenotype.

Methods: This study leverages derived variables from all ET paradigms (Biomotion Preference, Activity Monitoring(AM), Social Interactive(Sl) Play,
Static Social(SS) Scenes, and Pupillary Light Reflex(PLR)) and EEG paradigms (Visual Evoked Potential(VEP) and Faces vs Houses(ERP)) presented in
the interim data set (Summer 2018) of Autism Biomarkers Consortium for Clinical Trials(ABC-CT), formed to investigate promising biomarkers for
ASD. The dataset contained data from baseline measurements from 225 children with ASD(n=161) and typical-development(n=64). K-nearest-
neighbors was used for imputation of missing predictors. Using a variety of machine-learning techniques, with 10-fold 100x-repeated-cross-
validation, this study examines the Pearson’s correlation of predictions derived from 47 potential predictors to ADOS calibrated severity
scale(CSS) and 1Q. The complete set of predictors, LASSO, principal component analysis(PCA), elastic net(EN) and ridge decision tree(RDT) are used
for feature selection; first and second order linear regression models(LM), random forest(RF), support vector machines(SVM) are used for
prediction(total of 16 different machine-learning approaches). For comparison, the best single predictor is identified from the set of all predictors.

Results: 1.As a baseline, correlations between individual variables and outcome variables was examined.

e (SS: the highest correlations were observed in ET %head averaged across AM,S1,SS paradigms %heads(AM), and %looking(Sl),
r=0.548,0.469,0.447. The average correlation across all variables was r=0.282.

e |Q: ET looking%(Sl), EEG erp (faces_good) and ET looking%(SS) showed top correlations of r=0.47,0.45,0.43. Similar to CSS, the mean
variable correlation was r=0.280.

2.Using 2" and 1%t-order LM,SVM and RF with all derived measures (EEG&ET) achieved:

e (SS: r=-0.000576,0.545,0.609,0.584.
e |Q: r=0.00307,0.549,0.533,0.484.

3.Combining PCA,LASSO,RDT, and EN with 1-order LM and SVM achieved:

o CSS: LM:r=0.54, 0.59,0.59, 0.60 and SVM:r=0.601,0.602,0.612, 0.59%.
o 1Q: LM:r=-0.54,0.568,0.551, 0.564 and SVM:r=0.574,0.553,0.504, 0.541.

Conclusions: These results suggest that a machine-learning approach improves associations above the average single biomarker outcomes and
results in minor gains as compared to best single biomarker outcomes. However, only limited improvements were observed, relative to
straightforward first-order linear regression, by using either variable selection or more advanced machine-learning techniques (SVM,RF). This
suggests that leveraging complex interactions between biomarkers may not provide substantial gains in matching biomarkers to clinical
phenotypes -- a finding that may be expected given that ABC-CT paradigms were all primarily designed to index social-communicative function.
Additional nuances of this work, including variables identified by machine-learning approaches best describing phenotypic relationships, the
robustness of machine-learning in high-dimension spaces, and machine-learning limitations, will be discussed in subsequent reports.

109.040 Developmental Differences in N170 Morphology in Children with Autism Spectrum Disorder: Results from the ABC-CT
Interim Analysis

A. Bagdasarov', A. Naples', T. McAllister’, D. Stahl’, C. Carlos’, S. Kala', K. Chawarska’, G. Dawson?, R. Bernier?, S. Jeste*, C. A. Nelson®, J. Dziura®, C.
Brandtb, S. J. Webb?, C. Sugar*, M. Murias’, F. Shic®® and J. McPartland’, (1)Child Study Center, Yale University School of Medicine, New Haven, CT,
(2)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain Development, Durham, NC, (3)Psychiatry and Behavioral
Sciences, University of Washington, Seattle, WA, (4)University of California, Los Angeles, Los Angeles, CA, (5)Boston Children's Hospital, Boston, MA,
(6)vale University, New Haven, CT, (7)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke
University, Durham, NC, (8)Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA, (9)Pediatrics,
University of Washington School of Medicine, Seattle, WA

Background: Individuals with autism spectrum disorder (ASD) exhibit impairments in face recognition that are associated with reduced neural
efficiency reflected in increased peak latency of the N170, a face-sensitive event-related potential (ERP). However, the shape and morphology of
these ERPs are highly variable, and N170 to social stimuli are bifid, i.e., showing two peaks, in 65% of typically developing (TD) children aged & to 12
years (Taylor, Batty, & Itier, 2014). Though researchers have acknowledged the variability in N170 waveform morphology, few have quantified it
across development. Given the centrality of the N170 as a putative biomarker in ASD, investigating atypical waveform morphology is critical for
understanding the neural mechanisms associated with social perception in ASD.

Objectives: To quantify relationships among N170 morphology, age, diagnosis, and clinical characteristics in children with ASD and TD controls.
Methods: ERPs to upright faces were collected from 172 participants (124 male, 115 ASD) 6 to 11 years of age (M = 8.72, SD = 1.64). Visual inspection
was used to determine presence of bifid N170 morphology in the left hemisphere. A bifid was defined as two negative peaks between 100 and
350ms after stimulus presentation. Clinical measures are presented in Table 1.

Results: 2913% (n = 67) of children with ASD exhibited bifid morphology; 33.33% (n = 37) of TD children. A chi-square test revealed that diagnosis
did not predict presence of bifid morphology [2(2, N = 171) = 211, p = .348]. Independent-samples t-tests compared means of age and clinical
measures between individuals with bifid morphology versus those without (Table 1). Older children were more likely to exhibit bifid morphology
(M =911,SD =1.68) (M = 8.50, SD = 1.59) [t(168) = -2.33, p = .021]. Among children with ASD, children with bifid morphology had lower FSIQ (M = 92.33,
SD =16.66) than those without (M = 101.42, SD = 18.25) [t(113) = 2.60, p = .011] and higher ADOS severity scores (M = 8.21, SD = 1.77) (M = 7.36, SD =
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1.90) [t(113) = -2.33, p = .022]. Bivariate correlations were performed to assess the relationship among variables with the time between bifid peaks
(Table 2). Time between peaks was reduced in older children [r(127) = -.25, p =.004] and in children with higher NEPSY scores [r(127) = -19, p = .029].
Furthermore, time between peaks was greater in children with later N170 latencies [r(127) = .26, p =.003] and reduced in children with more
negative N170 amplitudes [r(127) = -31, p <.001].

Conclusions: Results show that bifid morphology of N170 waveform associates with demographic and clinical characteristics. Reduced time
between bifid peaks correlating with age and face processing supports the idea that the maturational time course of the N170 may reflect
increasing efficiency of a specific face-processing system. These data hold significant promise for understanding the neural mechanisms guiding
the development of social performance and face processing, and increasing the utility of the N170 as an effective biomarker for diagnosis and
stratification of ASD.

109.041 Differences in Cortical Activation Patterns between Children with and without Autism Spectrum Disorder (ASD) during
Interpersonal Synchrony Tasks.
M. Hoffman’, W. C. Su?, M. Culotta?, S. Trost?, D. Tsuzuki* and A. Bhat®, (1)School of Medicine, American University of Antigua, Antigua, Antigua and

Barbuda, (2)Physical Therapy, University of Delaware, Newark, DE, (3)Rollins School of Public health, Emory University, Atlanta, GA, (4)Department
of Computer Science, Tokyo Metropolitan University, Tokyo, Japan, (5)Department of Physical Therapy, University of Delaware, Newark, DE

Background:

Children with Autism Spectrum Disorder (ASD) have difficulties with social interaction as well as socially-embedded motor skills such as imitation
and interpersonal synchrony (IPS). These behaviors share common neural mechanisms which may better explain the core symptoms of this
population. Using functional Magnetic Resonance Imaging (fMRI), previous studies have reported atypical patterns of activation in the Mirror
Neuron Systems (MNS) of children with ASD compared to typically developing children (TD). However, the tasks were restricted to simple finger
movements and did not involve upright and naturalistic face-to-face interactions. We address these limitations through the use of functional
near-infrared spectroscopy (fNIRS) to investigate cortical activation during a naturalistic reach to cleanup task.

Objectives:

We compared MNS activation between children with and without ASD during a reach to cleanup, interpersonal synchrony task.

Methods:

Sixteen children with ASD and 17 age- and gender-matched, typically developing children without ASD between 6 and 17 years of age participated.
Each child wore a cap embedded with two 3x3 fNIRS probe sets that covered the bilateral MNS regions, including inferior frontal gyrus (IFG),
superior temporal sulcus (STS), and inferior parietal lobe (IPL). The children were seated at a table face to face with an adult social partner.
Multiple blocks were arranged in a circular fashion. The task involved cleaning up the blocks into a container across 3 conditions: a) Watch: the
child observed the adult cleaning up the blocks, b) Do: the child cleaned up the blocks on their own, and c) IPS: the child cleaned up the blocks
along with the adult by matching the block location and color/shape. Eighteen trials (6 per condition) were collected in a random order. The oxy-
hemoglobin response of the fNIRS signal was analyzed per channel.

Results:

Children with ASD had decreased spatial and temporal accuracy during the IPS condition compared to their TD peers. Compared to other cortical
regions, both groups showed higher STS activation during Watch and higher IFG activation during Do and IPS. Both groups showed greater cortical
activation during Do and IPS conditions compared to Watch. The IPS > Do pattern of activation was found in the right IFG region in the TD group
and the left IFG and right STS regions in the ASD group. In terms of hemispheric differences, during movement conditions of Do, both groups
showed significant left lateralization (TD group for the STS region and ASD for the IFG region). In contrast, children with ASD showed right
lateralization over the STS region during IPS. Most importantly, children with ASD showed lower STS and IFG and greater IPL activation compared
to the TD children.

Conclusions:

Children with ASD had more IPS errors, decreased bilateral STS and IFG activation, and greater compensatory IPL activation than the control group.
Children with ASD have markedly different patterns of cortical activation than TD children. In the future, we will examine therapeutic contexts that
could normalize the patterns of cortical activation in children with ASD, for example, effects of music/no music or visual/auditory cueing, etc.

109.042 Disruption of Mtor and MAPK Pathways Correlates with Severity in Idiopathic Autism
M. Siracusano'?, E. Rosina'?3, B. Battan®, L. Di Criscio*, F. Hollis®, L. Pacini’, P. Curatolo* and C. Bagni®?, (1)Biomedicine and Prevention, University of

Rome Tor Vergata, Rome, Italy, (2)University of L'Aquila, Italy, L'Aquila, Italy, (3)Fundamental Neuroscience, University of Lausanne, Lausanne,
Switzerland, (4)Systems Medicine, Division of Child Psychiatry, University of Rome Tor Vergata, Rome, Italy

Background:

The molecular signature underlying idiopathic Autism Spectrum Disorder (ASD) remains largely unknown. Some insights have been gained
through the study of syndromic forms of autism and intellectual disabilities, such as Fragile X Syndrome (FXS) and Tuberous Sclerosis (TSC), two
monogenic diseases associated with mutations in genes that regulate protein synthesis and affect transmission and plasticity of synapses. Thus,
it has been hypothesized that excessive synaptic protein synthesis might contribute to the pathogenesis of ASD and other intellectual disabilities
(IDs) with ASD-like clinical features. Specifically, the mTOR and MAPK signalling pathways are two key regulators of synaptogenesis and local
protein synthesis in the brain. Interestingly, compelling evidence implicated those two pathways and, ultimately, protein synthesis, in syndromic
autism and little is known about non-syndromic autism. Therefore, the identification of a molecular signature of ASD and disease’s severity will
support the clinicians for an early diagnosis.

Objectives:

This study aims to characterize the mTOR and MAPK pathways in peripheral blood of children with idiopathic autism in order to identify a
molecular signature in subjects affected by mild and severe idiopathic autism.

Methods:
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A total of 55 subjects were enrolled: 33 ASD patients (aged between 3-11 years; 27 males, 6 females) and 22 healthy children as controls (aged
between 3-17 years; 10 males, 12 females). A standardized clinical assessment of developmental level (psychoeducational profile third edition-
PEP-3) and autistic symptoms (Autism Diagnostic Observation Schedule-ADOS) was performed for each patient. Components of the mTOR and the
MAPK signalling pathways were analysed from peripheral blood at the protein level. Patients were next grouped according to their clinical
phenotypes and the molecular profiling was analyzed according to the severity degree of ASD.

Results:

Increased activity of the mTOR and the MAPK pathways, emerged in patients with idiopathic ASD. Intriguingly, we observed differential expression
of the MAPK and mTOR pathways according to the clinical profile of patients. Specifically, p-elF4E, rpS6 and p-MNK1 proteins exhibited significantly
increased levels in the severe group compared to controls (p-elF4E: p = 0.0003; rpSé: p = 0.03; p-MNK1: p = 0.07;). Furthermore, we observed an
increase of TSC1 levels in the mild ASD subgroup but not in the severe subgroup (p = 0.048).

Conclusions:

Our data show that an increase in both the MAPK and mTOR pathways possibly leads to aberrant protein synthesis in subjects with ASD, indicating
that alteration of mTOR and the MAPK pathways may contribute to intellectual disabilities and to both syndromic and non-syndromic ASD.
Moreover, our findings suggest that mild and severe autism may be discriminated according to different protein expression profiles. Although
further studies in different cohorts are required, we suggest that components of protein synthesis signalling pathways might be considered as a
molecular signature of clinical severity in Autism Spectrum Disorder.

109.043 Divergent Autonomic Response Profiles in Early Childhood Autism
S. J. Sheinkopf'?, H. Tokadjian™?, C. E. McCormick?® and G. Puggioni*, (1)Brown Center for the Study of Children at Risk, Women and Infants Hospital,

Providence, RI, (2)Rhode Island Consortium for Autism Research and Treatment (RI-CART), East Providence, RI, (3)Purdue University, West Lafayette,
IN, (4)Department of Computer Science and Statistics, University of Rhode Island, Kingston, R

Background: The heterogeneous presentation of Autism Spectrum Disorder (ASD) presents challenges for clinical care and research, including
complicating the development of methods to assess clinically relevant indicators of prognosis (long-term functional outcomes) and treatment
response. There is a need for measures that can mark clinically meaningful individual differences in underlying features or characteristics related
to short-term responses to treatment and long-term functional outcomes. Physiologic measures of autonomic regulation may be promising
biomarkers for prognosis and outcome.

Objectives: To utilize autonomic responses to index individual differences in social and regulatory responses of children with autism during
standardized behavioral assays of social engagement and emotion regulation.

Methods: Participants were 104 children, 66 with ASD and 38 typically developing controls (age range 2-7; M= 4.3 years, 79% male). |Q was assessed
using the Stanford Binet-5 and scores for the ASD group varied widely (range: 40-122; M=70.6; SD=23.4). ECG was acquired at 1kHz during
standardized behavioral assays designed to reflect levels of social engagement (responses to opportunities for social interaction) and emotion
regulation (responses to frustrating tasks such as a sabotaged toy). Heart rate (HR) and RSA were derived from the ECG. RSA was defined as HR
variability in the frequency range of respiration (spectral method; frequency band: .24 - 1.04 Hz). Latent cluster analyses were performed using the
HR/RSA responses during social engagement tasks and frustration tasks for the ASD group using a Gaussian Mixture Model method. Models were
evaluated using Bayesian Information Criteria (BIC). Missing data was addressed using multiple imputation (predictive mean matching). Resulting
ASD clusters were compared to typical controls.

Results: A 2-cluster solution was found for HR/RSA responses to Frustration Episodes. A single “cluster” was found for the HR/RSA responses to
the Social Engagement tasks. BIC indicated that the 2-cluster solution for the Frustration responses was a very good fit for the data and visual
inspection of cluster plots indicated very good separation between the two resulting ASD classes. As expected based on latent classifications, the
ASD Class 1 children had lower RSA and higher HR than ASD Class 2 children (p’s < 0.001). While the overall ASD group did not differ from the
typical group, the ASD Class 1and 2 children differed from typicals in opposite directions. ASD Class 1 children had higher HR than typicals (p <
0.001), whereas ASD Class 2 children had lower HR during frustration events. ASD Class 2 children had higher RSA than typicals (p < 0.001).
Conclusions: Our results identified two subsets of children with ASD who have qualitatively different autonomic response profiles during mildly
frustrating events. Physiologic response profiles during standardized behavioral assays can be used to dissect ASD heterogeneity into clinically
meaningful subgroups. If validated, these biomarkers may help to predict behavioral outcomes and/or treatment response. Ongoing analyses will
test the relationship between frustration and social engagement responses, and will investigate whether the ASD classes differ on measures of
behavioral functioning.

109.044 Evaluation of Fragile X Mental Retardation Protein Levels in NICU Infants

T. Adayev', W. Xu', N. Dolzhanskaya’, G. LaFauci’, E. Marchi’, V. Castro-Diaz? . Florez?, S. Parab? A. Barone? and M. Velinov', (1)Human Genetics, NYS
Institute for Basic Research in Developmental Disabilities, Staten Island, NY, (2)Pediatrics, Richmond University Medical Center, Staten Island, NY

Background: Fragile X syndrome (FXS) is a most common form of inherited intellectual disability with a single gene effect. At least 30% of
individuals with FXS are also diagnosed with autism spectrum disorder (ASD). FXS is caused by CGG repeat expansions in X-linked gene FMR1,
resulting in reduction or absence of the gene product, fragile X mental retardation protein (FMRP). Typically, FMRP is expressed early during fetal
development and a substantial amount of the protein is detectable at birth. Although reduction of FMRP is associated with FXS, scientific efforts
to rescue Fmrp expression in Fmr1 KO mice reported to result in increased hyperactivity/anxiety-like behaviors when the protein is greatly
overexpressed. Profiling the developmental expression of FMRP may help to establish physiologic and diagnostic guidelines. Neonatal intensive
care unit (NICU) graduates are at risk for neurodevelopmental delay and are more frequently diagnosed with ASD later in life than the general
population.

Objectives: The current study surveyed the levels of FMRP in NICU infants as an at-risk population for ASD.

Methods: Newborn dried blood spots (DBS) were collected at the Richmond University Medical Center, Staten Island NY. Research DBS card
collection for consented participants was timed to the collection of the state-mandated newborn card. The levels of FMRP and the FMR1 gene CGG
repeat number were assessed. This study examined the levels of FMRP expression in the peripheral blood of infants from a well nursery (WN)
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(N=324) and the NICU (N= 75) with normal FMR1 genotypes. We used the immuno-based qFMRP assay to evaluate the protein levels in extracts from
3mm DBS punches using anti-FMRP 6B8 mAb (BioLegend) - R477 polyclonal antibody duo and abbreviated recombinant FMRP standard for protein
quantification. Detected FMRP was further normalized to the number of white blood cells (WBC).

Results: Analysis of FMRP data for the two cohorts shows elevated FMRP levels in NICU newborns (meanycy 4.23 pg/103 WBC) compared to the well
nursery infants (meany,y 3.90 pg/10° WBC). In the NICU cohort the FMRP data distribution failed a normality test due to the greater proportion of
the infants presenting with either reduced or elevated levels of FMRP expression, resulting in an asymmetric and more heavily tailed data
distribution (skewness 1.336 and kurtosis 2.774).

Conclusions: The FMRP levels among age matched NICU and a well nursery newborns showed small but significant differences (p < 0.05) in mean
values. Further recruitment and analysis is necessary for more definitive conclusions. Patterning the data for the presence of diagnostic
commonalities that would correlate with the increased frequency of the contrasting levels of FMRP in NICU newborns is expected to refine this
study’s conclusions.

109.045 Examining Patterns of Physiological Arousal in Children with and without Autism Spectrum Disorder
J. F. Scherr, C. Albright and E. Butter, Nationwide Children's Hospital, Columbus, OH

Background: Autism Spectrum Disorder (ASD) is characterized by impairments in social communication and restricted and repetitive behaviors
(American Psychiatric Association [APA], 2013). Cardiovascular activity has been studied as a biomarker for social-emotional functioning
(Beauchaine, 2015; Patriquin et al., 2014) with increased autonomic dysregulation being associated with more social and emotional problems
(Shahrestani et al., 2014). One common metric of autonomic activity is heart rate variability (HRV), or the fluctuation in the time interval between
heartbeats. Respiratory sinus arrhythmia (RSA) is a measure of HRV that is associated with parasympathetic activity or the restoration of
physiological functioning when the body is at rest (Porges, 1995). In typically developing populations, higher levels of RSA are related to better
social functioning (Patriquin et al., 2014). However, these relationships are not well characterized in younger children with ASD.

Objectives: The present study aims to examine the relationships of physiological measures of arousal and ASD symptomology in preschool-aged
children with and without a diagnosis of ASD during conditions with varying social demands.

Methods: Preliminary data were collected from 20 children between the ages of 2-5 years that participated in an ongoing study examining
physiological arousal and symptoms of ASD and anxiety in preschoolers with and without ASD. Participants were categorized into two groups:
children with a clinical diagnoses of ASD (N=11) and typically developing children (N=9). Physiological data included average heart rate (HR) and
RSA collected during the following conditions: (1) baseline, (2) play-based assessment (Autism Diagnostic Observation Schedule; ADOS-2), and (3)
recovery. The participants viewed a video for 5 minutes during the baseline and recovery conditions. The ADOS-2 severity score was used as a
measure of ASD symptoms.

Results: Preliminary results indicate that children with ASD demonstrated lower levels of baseline RSA (M = 6.22) and recovery RSA (M = 6.02) than
typically developing children (M = 6.61 and M= 6.79 respectively). Additionally, typically developing children displayed higher levels of RSA during
the play-based condition (M = 6.93) than children with ASD (M = 6.09). Levels of RSA increased during the play-based condition in typically
developing children, whereas levels of RSA decreased in the play-based condition in children with ASD. Children with ASD had higher measures of
HR across baseline (M = 115.70), play-based (M= 117.40), and recovery (M= 111.54) conditions compared to the typically developing group across
respective conditions (M=113.18, M= 114.16, and M =108.55). Autism symptom severity was negatively related to RSA in the baseline (r = -.561), play-
based (r =-.227), and recovery (r =.608) conditions in the ASD group.

Conclusions: It is critical to identify potential subgroups in young children that may confer increased risk given specific biological and behavioral
profiles. These preliminary findings suggest differences in patterns arousal across conditions with varying social demands in children with and
without ASD. Results suggest that ASD symptom severity is related to parasympathetic influence and regulation. The detection of physiological
processes that are associated with symptom presentation will allow for future studies to examine potential mechanistic factors that can be
targeted for intervention.

109.046 Examining Relations between Cardiac Autonomic Activity and Autism Traits in Adults

S. Soker Elimaliah’, M. M. Hashimi? and J. B. Wagner'?, (1)The Graduate Center, City University of New York, New York, NY, (2)College of Staten Island,
City University of New York, Staten Island, NY

Background: The autonomic nervous system (ANS) regulates basic bodily responses, and individuals with ASD show atypical cardiac ANS activity,
including higher heart rate (HR) and lower variation in timing between heart beats during respiration, known as respiratory sinus arrhythmia (RSA;
Bal et al., 2010). In neurotypical adults, cardiac ANS activity is related to emotion processing, with greater HR deceleration when viewing negative
images as compared to positive and neutral (Bradley et al., 2008), and RSA positively correlating with emotion recognition (Quintina et al., 2012).
Relatedly, RSA has been found to positively correlate with social functioning in ASD (Van Hecke et al., 2009). Recent work found that pupillary ANS
activity was related to ASD traits in a broad population of children (DiCriscio & Troiani, 2017), but more work is needed to understand how
variability in cardiac ANS responses might also relate to ASD traits.

Objectives: This study investigated cardiac ANS activity during emotional images and ASD traits in adults.

Methods: Participants included 42 college students who viewed 60 emotionally-valenced images for six seconds per image (20 neutral, 20
negative, and 20 positive, from the International Affective Picture System; Lang et al., 2005). HR was recorded using a Biopac MP150WSW system.
Participants then completed the Social Responsiveness Scale, Second Edition (SRS-2; Constantino & Gruber, 2012), a measure that has been used
to assess ASD traits in the broader population (e.g., DiCriscio & Troiani, 2017). Total SRS-2 scores ranged from 19 to 107 (M = 50.76, SD = 18.16). AHR
was calculated as HR during the image minus HR during a 2-second pre-image baseline, and average AHR was computed for each valence. A
negative bias score was calculated as AHR to negative images minus average AHR to neutral and positive. RSA was averaged across the first five
60-second segments of the valence task using a respiration frequency of 0.12-0.40 Hz.

Results: An ANOVA examined effects of valence on 4HR and found a significant effect, F(2,82) = 3.865, p = .025 (see Figure 1), with greater HR
deceleration to negative images as compared to positive and neutral (ps < .05). Associations between cardiac ANS activity (RSA, AHR to negative,
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and HR negative bias) and SRS-2 Total score were examined, and no significant correlations were found (ps > .20). Results remained unchanged
with and without the 12 participants with SRS-2 scores in a range typically associated with ASD (T-score > 59).

Conclusions: Consistent with prior work by Bradley et al. (2008), we found greatest HR deceleration to negative images. However, unlike work with
individuals with ASD (e.g., Van Hecke et al., 2009), there were no correlations found between cardiac ANS activity and autism-related traits. This
might suggest that differences in cardiac ANS vary with ASD characteristics only in individuals meeting clinical criteria for ASD, in contrast to
pupillary ANS responses. More work is needed to understand why different aspects of ANS functioning might vary with ASD traits in individuals
with ASD specifically, as opposed to varying with these traits in the broader population.

109.047 Examining Underlying Mechanisms of Emotional Regulation in Toddlers with Fragile X Syndrome
J. G. Smith, A. L. Hogan, K. D. Smith and J. Roberts, Department of Psychology, University of South Carolina, Columbia, SC

Background: Frustration, an emotional response to the interruption of a task or the blocking of a goal, begins to develop during infancy. An
individual's ability to react to and recover from frustrating situations is mediated by behavioral and physiological responses to emotional arousal
via the autonomic nervous system. An inability to effectively regulate responses to frustration during infancy has been associated with later
behavioral problems, anxiety, and attentional difficulties. Children with fragile X syndrome (FXS), a neurodevelopmental disorder associated with
autism, often exhibit atypical autonomic regulation as well as anxiety, ADHD, and challenging behaviors.

Objectives: This longitudinal study aimed to investigate frustration regulation in toddlers with FXS and typically-developing (TD) toddlers between
the ages of 12 and 36 months. Furthermore, the study investigated the relationship between frustration regulation and autism symptom severity
at 36 months.

Methods: Participants included 136 toddlers assessed at 12, 24, and 36 months (FXS: n = 84, Mage = 27.81; TD: n = 52, Mage = 24.95), for a total of 240
observations. Physiological responses to a frustration-inducing task were evaluated by measuring respiratory sinus arrhythmia (RSA) during the
Arm Restraint or End of the Line paradigm of the Laboratory Temperament Assessment Battery. Both paradigms consisted of three conditions:
baseline (toy play), frustration reactivity (toy retraction), and frustration recovery (toy return). Parent-reported frustration reactivity and
frustration recovery were assessed using age-appropriate Rothbart temperament questionnaires. Furthermore, autism symptom severity was
calculated using the Autism Diagnostic Observation Schedule - Second Edition calibrated severity score (ADOS-2 CSS).

Results: Linear mixed models employed to investigate how physiological regulation changes across age revealed a significant main effect of age,
F(2,59) = 7.50, p = .001, and a marginally significant effect of condition, F(2, 129) = 2.53, p =.083. The main effect of group and the interaction effects
were non-significant, Fs < 1.45, ps > .238. For parent-reported frustration reactivity, the main effect of age was significant, F(1, 82) = 18.47, p < 0.001.
No main effect of group or group-by-age interaction was observed, Fs(1, 82) < 2.83, ps > 0.10. For parent-reported frustration recovery, the main
effect of group, F(1, 125) = 14.33, p < .001, and age, F(1, 86) = 6.92, p = .010, were significant, whereas the group-by-age interaction was marginally
significant, F(1, 86) = 3.48, p = .065. Pearson correlations were conducted to assess the relation of reactivity and recovery to ADOS-2 CSS at 36
months. Parent-reported frustration recovery correlated with ADOS-2 CSS, r = -0.61, p < 0.001, and RSA suppression, r = -0.58, p = 0.003. No other
significant correlations were found.

Conclusions: Findings indicate that toddlers with FXS and TD toddlers show similar changes in physiological regulation in response to frustration
between 12 and 36 months. However, parents of toddlers with FXS reported poorer frustration recovery than parents of TD toddlers. Furthermore,
at 36 months, poorer parent-reported frustration recovery was associated with higher autism symptom severity and attenuated physiological
reactivity, suggesting a link between ASD features and difficulties with frustration regulation in FXS.

109.048 Folic Acid Improves Abnormal Behavior Via Mitigation of Oxidative Stress, Inflammation, and Ferroptosis in the BTBR
T+Tf/) Mouse Model of Autism

Q. Zhang', H. Wu?, M. Zou', L. Li", Q. Li", C. Sun’, W. Xia', Y. Cao? and L. Wu', (1)Harbin Medical University, Harbin, China, (2)Harbin Medical University,
Daging, China

Background: Autism spectrum disorder (ASD) is a group of pervasive heterogeneous neurodevelopmental disorders that is characterized by
lasting impairments in restricted interests; stereotyped, repetitive behaviors; and social interaction and communication deficits. The etiology of
this disorder is not well understood. Recent research has also reported that folic acid (FA) notably impacts cognitive function and autistic-like
behaviors. However, the underlying mechanisms of FA are rarely studied, and the signal transduction pathways affected by FA remain elusive.
Objectives: The aim of his study were to examine the effects of FA on the autistic phenotypes in BTBR T+ Itpr3tf/) (BTBR) mice, and to investigate
the possible underlying mechanisms.

Methods: Mice received 0.2 mg/kg FA orally daily from postnatal days 14 to 35. Mice were tested for stereotyped and repetitive behaviors, social
interaction, and spatial learning and memory at the end of FA supplementation. Oxidative stress, neuroinflammatory responses, and ferroptosis-
related proteins in the brain were evaluated.

Results: FA supplementation in BTBR mice (1) reduced repetitive and stereotyped behavior, improved social communication, and enhanced
memory and spatial learning. (2) FA supplementation reduced neuronal loss in hippocampal CA1 regions of the brain, and (3) decreased the levels
of the pro-inflammatory cytokines interleukin-1B (IL- 1B), Iba- 1, IL- 18, TNF- a, and IL- 6 and glial fibrillary acidic protein (GFAP) in the
hippocampus. (4) FA supplementation changed the malondialdehyde (MDA) and glutathione (GSH) levels and superoxide dismutase (SOD) and
glutathione peroxidase (GSH- Px) activities in the hippocampus. (6) FA supplementation inhibited the elevation of the SOD1 and TFR protein levels
and enhanced the relative expression levels of GPx4 and Fpn1in the hippocampus and (7) increased the relative levels of phospho-
Ca?+/calmodulin-dependent protein kinase Il (p- CaMKII) and phospho- cAMP-response element binding protein (p- CREB) in the hippocampus.
Conclusions: FA oral supplementation to BTBR mice rescued stereotyped and repetitive behaviors, social deficit, and spatial learning and memory
impairments, likely by improving the oxidative-stress and inflammatory responses and altering the ferroptosis signaling pathways.

109.049 Stronger Pupil Light Response Is Associated with Fewer Autism Traits in College Students
J. B. Wagner'? and S. R. Scarano’, (1)College of Staten Island, City University of New York, Staten Island, NY, (2)The Graduate Center, City University
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of New York, New York, NY

Background: The pupil light reflex (PLR) is a well-studied index of autonomic nervous system (ANS) functioning, and children with ASD show a
slower and weaker PLR as compared to controls (e.g., Daluwatte et al., 2013; Fan et al., 2009). Recent work by DiCriscio and Troiani (2017) extended
this to find that pupil adaptation responses to light were related to autism traits in a broad population of children.

Objectives: The present study examined associations between PLR measures and autism-related traits in adults.

Methods: Participants included 51 college students. An SMI RED 120Hz eye-tracker captured pupil data during a PLR paradigm adapted from
Nystrom et al. (2015). Participants saw nine PLR trials, each starting with a small animated shape in the center of a black screen appearing for 1.6
to 2.4 seconds, followed by a 120-ms white flash. Later in the session, participants completed the Social Responsiveness Scale, Second Edition
(SRS-2, Constantino & Gruber, 2012), a measure that has been used to assess autism traits in the broader population (e.g., DiCriscio & Troiani,
2017). Custom Python scripts were used to process each trial's dilation time series to find latency to PLR onset (peak negative acceleration) and
relative constriction. Pupil diameter was processed using a degree-2 Savitzky-Golay filter with a window of 11 samples to yield smoothed diameter
and acceleration series, which were then further smoothed using a Gaussian convolution with a standard deviation of 5 samples. Relative pupil
constriction was calculated from D, (baseline diameter) and D,,, (minimum diameter) as (D, - D)%/ Do2 All participants had six or more usable
trials (i.e., trials with clean data from both eyes), and analyses focused on the PLR variables used in Nystrom et al. (2015): mean constriction and
median latency.

Results: Correlations were run between PLR measures and SRS-2 Total score. A significant negative correlation was found between mean
constriction and SRS-2 Total score, r(49) = -.279, p = .048, with stronger constriction associated with fewer autism traits. The SRS-2 Social
Communication and Interaction (SCI) and Restricted Interests and Repetitive Behaviors (RRB) subscales were also examined alongside PLR
measures, and results showed that RRB was negatively correlated with mean constriction (r(49) = -.380, p = .006, see Figure 1), and positively
correlated with median latency (r(49) =.322, p = .021, see Figure 2), while SCI showed no relations with PLR (ps > 1). This suggests that a stronger
and faster PLR is associated with fewer RRB traits.

Conclusions: Past work has found a less robust PLR in individuals with ASD, and Nystrom et al. (2018) found that the PLR was highly predictive of
later ASD in a group of high-risk infants. The current study is in line with work by DiCriscio and Troiani (2017) in finding that pupil light responses
relate to ASD traits in a broad population of adults. The strongest associations in the current study were found with RRB, supporting previous
studies that suggest that ANS difficulties could play an important role in RRB (e.g., Condy et al., 2017).

109.050 High Resolution Mass Spectrometry for Biomarker and Risk Factor Discovery

N. Snyder’, G. B. Hamrd?, C. J. Newschaffer?, K. Lyall’, E. M. Kauffman® and C. Ladd-Acosta®, (1)A.J. Drexel Autism Institute, Philadelphia, PA,
(2)Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (3)A] Drexel Autism Institute, Philadelphia, PA, (4)Wendy Klag
Center for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD

Background:

Hypothesis-based epidemiologic study of candidate prenatal risk factors for autism spectrum disorder (ASD) commonly utilize exposure or
exposure-response hiomarkers obtained from biospecimens collected in the pre- or peri-natal window. When these targeted analyses utilize
liquid chromatography-high-resolution mass spectrometry (LC-HRMS) on modern instruments, the picture of the molecular contents of the
sample can often be expanded by semi-quantitative description of the wider chemical space (metabolomics/exposomics), which may facilitate
the development of hypothesis-agnostic, discovery type analyses. Correlation of this wider metabolome/exposome with neurodevelopmental
outcomes may help understand the role of environment and gene/environment interactions in risk of ASD, especially across cohorts.
Objectives:

We previously conducted targeted analyses for four exposure or exposure-response biomarkers using LC-HRMS in two different cohorts across 4
sample types and with 5 classes of targeted analytes using hybrid targeted/untargeted metabolomics. Our objective here is to mine the semi-
quantitative data from these experiments to determine if we characterized the prenatal metabolome/exposome with overlap between different
methods, sample types, and cohorts. Such overlap would increase the power of single or limited risk factor studies, since each targeted study
could then serve as a replication of other studies that quantified the same molecules.

Methods:

In the EARLI cohort, we quantified the sex steroid and phthalate metabolite content by two separate methods in meconium samples (n=193) as
well as metabolites of prostaglandin E2 from maternal urine (n= 547 across multiple gestational visits). In addition, in maternal serum (n=1002
across multiple gestational visits) and newborn blood spots (n=400) we quantified polyunsaturated fatty acids (PUFAs) from a case-control study
built from the state of California registry and biobank. All experiments were conducted on a Q Exactive Plus high resolution mass spectrometer
coupled to an Ultimate 3000 HPLC in the same laboratory by blinded analysts. After targeted analysis was conducted, data was re-interrogated
with untargeted metabolomics pipelines.

Results:

Targeted assays with known performance characteristics provided quantitative abundance on select analytes. Simultaneously, semi-quantitative
relative abundance was collected on around 10,000-14,000 features per experiment, with number of features depending on the biosample and
method of analysis. Putative identification was conducted by database searching. Confirmatory identification for select analytes was conducted by
LC-MS/HRMS, and elution time matching with an authentic standard. Some targeted analytes, including PUFAs, we detected by other analytical
methods in other sample types. Other molecules, including unconjugated testosterone, were only detected in targeted analysis. This allowed us to
compare findings across some, but not all, studies.

Conclusions:

Mixed targeted/untargeted analytical methods can provide data for both hypothesis testing and hypothesis generating from limited
biospecimens from epidemiological studies of risk factors for ASD. Untargeted data can potentially, but not necessarily, be compared across
experiments.

109.051 Lower Circulating Endocannabinoid Levels in Children with Autism Spectrum Disorder
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A. Aran’, M. Eylon?, M. Harel', H. Cassuto® and J. Tam*, (1)Shaare Zedek Medical Center, Jerusalem, Israel, (2)School of Pharmacy, Faculty of Medicine,
Title, Jerusalem, CA, Israel, (3)Clallit and Leumit HMO, Jerusalem, Israel, (4)School of Pharmacy, Faculty of Medicine, The Hebrew University of
Jerusalem, Jerusalem, Israel

Background: The endocannabinoid system (ECS) is a major regulator of synaptic plasticity and neuromodulation. Alterations of the ECS have been
demonstrated in several animal models of autism spectrum disorder (ASD). In some of these models, activating the ECS, rescued the social
deficits. Evidence for dysregulations of the ECS in human ASD are emerging, but comprehensive assessments and correlations with disease
characteristics have not been reported yet.

Objectives: To assess circulating levels of various endocannabinoids in children with ASD and delineate the correlations with disease
characteristics.

Methods: Serum levels of the main endocannabinoids, N-arachidonoylethanolamine (AEA or anandamide) and 2-arachidonoylglycerol (2-AG), and
their related endogenous compounds: arachidonic acid (AA), N-palmitoylethanolamine (PEA), and N-oleoylethanolamine (OEA), were analyzed by
liquid chromatography/tandem mass spectrometry in 93 children with ASD (age = 13.1+ 41, range 6-21; 79% boys) and 93 age- and gender-matched
neurotypical children (age = 11.8+ 4.3, range 5.5-21; 79% boys). Results were associated with gender and use of medications, and were correlated
with age, BMI and adaptive functioning of ASD participants as reflected by scores of: Autism Diagnostic Observation Schedule (ADOS-2), Vineland
Adaptive Behavior Scale-Il (VABS-11) and Social Responsiveness Scale -1l (SRS-2).

Results: Children with ASD had lower levels (pmol/mL, mean+SEM) of AEA (0.722 + 0.045 vs. 1.252 + 0.072, P <0.0001), OFA (17.3 + 0.80 vs. 27.8 + 1.44,
P <0.0001) and PEA (4.93 + 0.32 vs. 7.15 # 0.37, P <0.0001), but not AA and 2-AG. Serum levels of AEA were correlated with BMI and age in children
with ASD, but not in the control group. There were no other correlations or associations of AEA, OEA and PEA with age, gender, BMI, medications
and adaptive functioning of ASD participants.

Conclusions: In concordance with previous findings in animal models, we found a lower endocannabinoid ‘tone’ in human ASD. Serum levels of
AEA, PEA and OEA are promising novel biomarkers for ASD. These biomarkers can be longitudinally measured, in the exact same way, in human
participants and animals, and hence can support the development of novel treatments. Our results also suggest a role for the ECS in ASD
pathophysiology, and further support the need for clinical trials to assess the efficacy and safety of phytocannabinoids in ASD.

109.052 Serum Serotonin Levels As a Biomarker of Autism Severity
J. Lin", G. R. Souza-Lin, F. R. da Rochd?, L. B. Wessler® and E. L. Streck3, (1)Universidade do Sul de Santa Catarina, Tubardo, Brazil, (2)Laboratério de

Biomedicina Translacional, Universidade do Extremo Sul Catarinense, Criciima, Brazil, (3)Laboratorio de Bioenergética, Universidade do Extremo
Sul Catarinense, Criciima, Brazil

Background: Despite remarkable inter-individual differences at the clinical level, individuals with autism spectrum disorders (ASD) essentially
share two major clinical characteristics: 1) deficits in social interaction and communication and; 2) behavioral abnormalities, such as stereotypic
behaviors, insistence on sameness and/or restricted interests. This clinical heterogeneity and its molecular complexities have driven increasing
interest into biomarkers. Biological markers can be defined as a biological variable associated with the disease of interest and is measured
directly in a patient’s biomaterial using sensitive and reliable quantitative procedures. Those measurable parameters could facilitate earlier and
more reliable diagnosis, as well as the identification of subgroups of patients sharing common pathophysiological aspects.

Objectives: This study aimed to evaluate the serum serotonin level and its relationship with the severity of the symptoms in the child with autism.
Methods: A comparative cross-sectional study was performed with 140 children diagnosed with ASD (70 classified into mild/moderate and 70
classified into severe autism), and 65 healthy controls. Their ages ranged from 2 to 11 years old. The diagnosis of ASD was confirmed by the
Diagnostic and Statistical Manual of Mental Disorders, 5t Edition (DSM-V) and the severity was assessed by the Childhood Autism Rating Scale
(CARS). Serum serotonin levels were determined through high performance liquid chromatography (HPLC).

Results: Serum serotonin levels were significantly increased in autistic children when compared to gender matched controls. Serotonin levels
were in 170,62+/-67,17 ng/dL in mild/moderate and 304,98+/-90,05 ng/dL in severe autistic patients. While serotonin levels were 136,25+/-46,30
ng/dL in controls. Applying univariate regression analysis, serum serotonin levels above 200 ng/dL represented a 13 fold increased risk of
revealing a case of severe autism.

Conclusions: Previous studies have hypothesized that a disruption in the synaptogenesis plays an important role in the pathophysiology of
autism. In this regard, many evidences suggest that the different systems of neurotransmission may be involved in autism. Serotonin (5-
hidroxytryptamine; 5-HT) is a neurotransmitter which is involved in modulating cortical plasticity with a significant role in early cortex
development as a regulator of neuronal proliferation, migration and differentiation. Association studies, aiming to demonstrate that serum
serotonin levels may represent a good biomarker of the susceptibility of autism, however, had controversial results. The results of this study were
in accordance with previously obtained data that demonstrates a significant elevation in the levels of serum serotonin in autistic children when
compared to healthy control subjects. An even more interesting result, was a significant positive correlation between elevated serum serotonin
levels and autism severity.
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110.053 Cognitive Profiles of Adolescents with Parent-Reported Extraordinary Skills and Relative Strengths

M. Fok" and V. Bal, (1)Graduate School of Applied and Professional Psychology, Rutgers University-New Brunswick, Piscatawy, Nj, (2)Graduate
School of Applied and Professional Psychology, Rutgers University-New Brunswick, Piscataway, NJ

Background: Parent-report studies suggest 26-63% of individuals with ASD have “savant” skills - extraordinary skills (ES) that stand out relative to
the general population (e.g., Meilleur et al., 2015; Howlin et al., 2009). Studies suggest that only a small subset of individuals with a parent-
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reported ES also show evidence of an exceptional cognitive skill on an IQ test (Howlin et al., 2009; Bolte & Poustka, 2004); however, research in
this area is limited. Moreover, few studies have explored relative strengths (RS; i.e., strengths exceeding the individual's own general ability level,
but not general population norms). Understanding the correspondence between parent-reported and directly assessed skills is important to
inform future studies of strengths in ASD.

Objectives: To investigate whether autistic adolescents with and without parent-reported ES or RS show differences in cognitive profiles. We
expect that adolescents with ES will exhibit significantly higher scores on the cognitive domain most relevant to that skill (see Table 2) than peers
without ES. In addition, we expect that adolescents with RS, will not differ from adolescents without parent-reported strengths, but will show
within-subject strengths in the most relevant cognitive domain).

Methods: Participants were 322 adolescents (ages 13-17; 84% male) from the Simons Simplex Collection who completed the Differential Ability
Scale-Il, School Age form and the Autism Diagnostic Interview-Revised (ADI-R). ADI-R items 88-93 were used to group adolescents: 0=no strength
(NS), 1=RS, 2=ES in six areas: visuospatial, memory, drawing, musical, reading, and computational ability. Analyses were conducted separately for
adolescents with NVIQ above and below 70 (>70=77%). ANOVA compared the three groups for each area on Verbal, Nonverbal, and Spatial Domain
standard scores. Paired-sample t-tests made within-subject score comparisons in adolescents with RS.

Results: Forty-seven percent of adolescents had at least one ES and 22% a RS; proportions varied by specific skill/strength across NVIQ groups
(Table 1). Within NVIQ<70, neither the ES or RS groups showed the expected group differences or within-subject strengths. The following results
focus on NVIQ>70. Adolescents with visuospatial or drawing ES had significantly higher Spatial scores than adolescents without strengths in these
areas, but did not differ on other domains (Table 2). Adolescents with reading ES had higher Verbal and Nonverbal scores and those with
computation ES had higher Nonverbal and Spatial scores, relative to the NS group for those areas. Memory and musical ES groups did not differ
from NS groups. The drawing RS group had lower Nonverbal scores and the computational RS had higher Nonverbal scores, relative to the NS
group in each area; other RS groups did not differ on any cognitive domain (Table 2). There was some evidence for expected within-subject
domain differences: visuospatial RS=Spatial>Verbal (t(21)=-4.00, p=.001), drawing RS=Spatial>Nonverbal (t(10)=-2.33, p<.042), computational
RS=Nonverbal>Spatial (t(20)=.44, p<.662).

Conclusions: Findings lend support for the validity of parent-reported ES. Nearly one-quarter of adolescents exhibited RS, suggesting a need for
additional research to understand strengths at all levels, not just the extraordinary. Understanding the neural basis of these strengths may
advance understanding of cognitive processing in individuals with ASD.

110.054 Hyperactivation of the Posterior Medial Network Supports Preserved Episodic Memory in Adolescents with Autism
Spectrum Disorder

J. Hogeveen', M. K. Krug?, J. D. Raglanc®, R. M. Geddert* and M. Solomon?, (1)Department of Psychiatry & Behavioral Sciences, UC Davis, Sacramento,
CA, (2)Department of Psychiatry & Behavioral Sciences, The Medical Investigation of Neurodevelopmental Disorders (MIND) Institute, University of
California, Davis, Sacramento, CA, (3)imaging Research Center, Sacramento, CA, (4)Department of Psychiatry & Behavioral Sciences, UC Davis MIND
Institute, Sacramento, CA

Background:

There is ongoing debate about whether memory is spared or impaired in autism spectrum disorder (ASD). Most research suggest that the deficits
found in ASD are primarily related to episodic memory, and include impairments in relational encoding and recollection. Previously, our group
published a behavioral study using the well-validated Relational and Item-Specific Encoding (RiSE) paradigm (Solomon, McCauley, losif, Carter, &
Ragland, 2016). See Figure 1(A). This task is premised on the notion that item-specific encoding and familiarity are sub-served by an anterior-
temporal (AT) network anchored in the perirhinal cortex of the medial temporal lobe (MTL), whereas relational encoding and the process of
recollection rely on a posterior-medial (PM) network anchored by the hippocampus and parahippocampal cortex. Contrary to our predictions,
during a recollection test, ASD versus TYP showed lower discriminability for items encoded in the item-specific versus the relational condition;
used familiarity less than recollection for items encoded relationally; and showed greater improvements in performance with age. To develop a
mechanistic explanation for these findings, we conducted a well-powered functional magnetic resonance imaging (fMRI) study of the RiSE task in
adolescents and young adults with ASD.

Objectives:

Study goals were to investigate whether: 1) relational encoding is impaired in ASD, 2) whether impairment is associated with aberrant recruitment
of the PM versus the AT network, and whether 3) patterns of neural recruitment change from adolescence to young adulthood.

Methods:

One-hundred and seven individuals with ASD (N=47) or typical development (TYP, N=60) from the completed first wave of an NIMH-funded 5 year
cohort-sequential study on development of cognitive control in adolescents and young adults ages 12-22 years performed the RiSE task while
undergoing fMRI. Accuracy (d’) during item recognition (IR-d’) and associative recognition (AR-d’) indexed performance, and robust inferential
analyses were deployed. Threshold-free cluster enhancement (TFCE) was used to isolate brain activation within the PM and AT networks, and
functional connectivity with false-discovery rate (FDR) correction was used to elucidate interactions between regions.

Results:

IR-d’ and AR-d’ did not differ between ASD and TYP (p>0.607; BF,>3.80). See Figure 1 (B, C). Despite similar performance, the ASD group
demonstrated PM hyperactivation compared to TYP (prec<0.025), which was associated with IR-d” in ASD (rho=0.36, p=0.006). In contrast, PM
activity during relational encoding was associated with AR-d’ in TYP (rho=0.64, p<0.001). Lastly, PM network connectivity was greater in TYP relative
to ASD (pgpr<0.05), and increased regional activation of PM clusters was negatively associated with PM network connectivity in ASD (rho=-0.33,
p=0.014). See Figure 2. The aforementioned findings were not associated with age in either group.

Conclusions:

The present results suggest that, through adolescence and early adulthood, increased local activation within PM regions may be a compensatory
mechanism for decreased PM network connectivity during relational encoding in ASD, ultimately supporting broadly similar episodic memory
performance in both groups. Accordingly, interventions designed to facilitate PM network connectivity may represent a viable personalized
medicine approach for cognitive treatment in adolescents and young adults with ASD who exhibit relational encoding impairments.
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110.055 Absence of Adolescent-Specific Sensitivity to Motivating Cues in Autism

D.J. Bos', T. Tarpey?, B. Silver®, M. R. Silverman’, E. L. Ajodan’, C. Martin* and R. M. Jones®, (1)Sackler Institute for Developmental Psychobiology, New
York, NY, (2)NYU Langone, New York, NY, (3)Weill Cornell Medicine, New York, NY, (4)Weill Cornell Medicine, White Plains, NY

Background: Extensive research has shown that typically developing adolescents show increased attention towards motivating cues relative to
children and adults, that is accompanied by adolescent-specific changes in reward sensitive frontostriatal circuitry. However, it is unknown
whether motivating cues elicit a similar bias during adolescence in autism.

Objectives: The aim of this study was to investigate adolescent-specific changes in sensitivity to motivating cues (social and non-social stimuli) in
individuals with and without autism. We expected typically developing participants would show a bias towards positive social cues during
adolescence and that individuals with autism would not show such sensitivity.

Methods: 105 typically developing participants and 71 participants with autism, aged 10-30 years, performed a novel go-nogo task on an iPad. For
the social conditions, participants were presented with happy and calm faces. For the interest conditions, participants chose their favorite
(interest) and least favorite hobby/activity (non-interest) from 23 options. There were 4 different runs of go-nogo pairs (happy vs. calm, calm vs.
happy, interests vs. non-interests, non-interests vs. interests). Participants were instructed to press to the target cue (go) when it appeared on
screen and not press to the distractor cue (nogo). False alarms for happy minus calm faces and interests minus non-interests were calculated for
each participant. Linear and quadratic age models were fitted to test for developmental differences in the difference scores between diagnostic
groups across age.

Results: We compared false alarms for happy faces minus calm faces and, as shown in Figure 1, there were no adolescent-specific changes in
autism (linear & quadratic models not significant). In contrast, typically developing teens and young adults had greater false alarms for happy
minus calm faces with an interaction between quadratic age and diagnostic group (p = 0.02). We found no differences across age in autism or
typically developing individuals for false alarms to interests minus non-interests.

Conclusions: The findings suggest that adolescents with autism did not show increased sensitivity to either social or non-social cues, compared
to typically developing teens who demonstrated increased sensitivity to positive social cues, in line with previous work. Greater sensitivity
towards motivating cues in typical development is thought to underlie the observed increases in risk taking behavior and growth of
independence skills associated with adolescence and young adulthood. Therefore, the absence of increased motivation during adolescence in
autism may explain some of the challenges with independent living skills associated with early adulthood. Future work will explore the neural
mechanisms towards motivating cues to better understand adolescent-specific difficulties in autism.

110.056 Brain Network Involved in Response Inhibition Shows Delayed Recruitment in Adults with ASD

V. Yuk'?, E. Anagnostou®* and M. J. Taylor'?, (1)The Hospital for Sick Children, Toronto, ON, Canada, (2)University of Toronto, Toronto, ON, Canada,
(3)Department of Paediatrics, University of Toronto, Toronto, ON, Canada, (4)Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada

Background: There are varying reports of inhibitory control skills in adults with autism spectrum disorder (ASD), with some showing that their
ability to exercise inhibition is on par with controls, while others find a significant deficit. Neuroimaging studies have demonstrated that despite
performing similarly to controls, adults with ASD have atypical activation of and connectivity between brain regions subserving inhibition, such as
the bilateral inferior frontal gyri (IFG) and anterior cingulate cortex (ACC). A thorough characterization of these brain differences is still lacking,
however, as little is known regarding the timing of recruitment of these brain areas and networks and in which frequency bands of neuronal firing
they occur in ASD.

Objectives: We determined the temporal, spatial, and frequency-specific dynamics of brain connectivity in adults with and without ASD during an
inhibitory control task using magnetoencephalography (MEG).

Methods: We recruited 47 adults with ASD (32 M; 27.0%5.9 years old) and 43 age- and sex-matched control adults (30 M; 27.3+5.7 years old). In the
MEG scanner, participants performed a go/no-go task comprising two blocks of differing proportions of ‘no-go’ trials, inhibition (25%) and
vigilance (75%), allowing us to compare ‘no-go’ trials with high vs. low inhibition demands, rather than compare ‘no-go’ to ‘go’ trials, the latter
being contaminated by motor responses. For the MEG analyses, we estimated time series of activity across the brain using a beamformer. We
calculated connectivity between regions within each canonical frequency band using the weighted phase lag index. We compared connectivity
values in the ‘no-go’ trials of the inhibition vs. vigilance blocks between 100-500ms, post-stimulus onset. Significant results are reported at a
FWE-corrected p < 0.05. Participants also completed the self-report version of the Behavior Rating Inventory of Executive Function, Adult Version
(BRIEF-A). Inhibition subscale scores were compared between groups and correlated with brain connectivity values.

Results: Results indicate that adults with ASD reported more difficulties with inhibition on the BRIEF-A, but this difference was only a trend
(t(46)=1.93, p=0.06). Despite equivalent performance on the go/no-go task (F(1,83)=0.10, p=0.76), adults with ASD showed decreased connectivity
(p=0.047) in a network containing the right IFG and right insula between 200-300 ms in the high gamma frequency band. Subsequently, between
300-400 ms in the same frequency band, adults with ASD exhibited increased connectivity (p=0.042) in a similar network, which included the right
IFG, right insula, ACC, and left supplementary motor area (SMA). Connectivity between the right IFG and the bilateral SMA was negatively correlated
with Inhibition scores on the BRIEF-A in controls (B=-9.80, p=0.02), but not in adults with ASD (B=410, p = 0.21).

Conclusions: Adults with ASD appear to show delayed recruitment of an inhibitory control brain network compared to controls, as well as atypical
connectivity between inhibitory and motor areas, both of which may contribute to the inhibition difficulties reported in their everyday life, but
less apparent in laboratory tasks.

110.057 Clinical Correlates of Corollary Discharge Signaling in Children with Autism Spectrum Disorder

B. Yao', C. McLaughlin? E. Isenstein3, H. Grosman?, S. Guillory?, C. F. Layton?, I. Falade?, J. Foss-Feig? and K. N. Thakkar®, (1)Michigain State
University, Department of Psychology, East Lansing, MI, (2)Seaver Autism Center, Department of Psychiatry, Icahn School of Medicine at Mount Sinai
Hospital, New York, NY, (3)University of Rochester, Rochester, NY

Background: Sensory and motor impairments are key features of autism spectrum disorder (ASD). An abnormality in the link between action and
sensation may underpin these symptoms. Corollary discharge (CD) signals enable such a link between sensory and motor systems. CD signals are
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“copies” of motor signals sent to sensory brain regions at the same time the corresponding motor commands are sent to motor regions. They
allow organisms to suppress sensory consequences of self-generated actions in order to enhance attention to and processing of external sensory
input. We hypothesized that altered CD signaling in ASD contributes to heightened bodily awareness and hypo-responsiveness to external sensory
input, resulting in sensory-seeking behaviors such as repetitive motor mannerisms.

Objectives: To test (1) whether CD signaling is disturbed in children with ASD, compared to typically developing (TD) children; and (2) whether CD
signaling is related to sensory and motor symptoms in children with ASD.

Methods: Eighteen children with ASD and 15 TD children (matched on age, sex, and 1Q) performed a task that measures the influence of CD on
visual perception following a saccadic eye movement. Subjects are instructed to look first at a visual target. Upon saccade initiation, the target
disappears and reappears at a horizontally displaced position. Subjects then indicate the direction of displacement. If CD is intact, subjects are
able to make accurate perceptual judgements, despite variability in saccade landing site. If CD is disrupted, subjects instead use saccade landing
site to inform perceptual judgements. Two measures of CD integrity are derived: (1) the slope, which measures individuals' reliance on saccade
landing sites when making perceptual judgments and (2) just noticeable difference (JND), which indicates individuals’ sensitivity to target
displacement. Larger JND and smaller slope indicate reduced influence of CD. Sensory and motor symptoms were measured by the Restricted and
Repetitive Behaviors subscale of the Autism Diagnostic Observation Schedule (ADOS-2), the Body Perception Questionnaire (BPQ), and the Beery
VMI Developmental Test of Visual-Motor Integration.

Results: There were no significant group differences between ASD and TD children on either JND (t(31) = -.01, p = .99) or the slope (t(31) = -.06, p =
.96). However, in the ASD group, smaller slope (i.e., reduced CD signaling) was correlated with more severe restricted and repetitive behaviors on
the ADOS-2 (spegrman = =73, p = .002). Moreover, smaller slope also was correlated with heightened interoceptive awareness on the BPQ (rspeqrman =
-52, p =.03). Larger ND (i.e., reduced CD signaling) and smaller slope were both correlated with poorer performance on the Beery Motor
Coordination subtest (rspeqrman = =56, P = .02; I'spegrman = .70, p =.001).

Conclusions: These results suggest that CD signaling may be underlying some of the core motor functioning and sensory processing symptoms in
ASD, indicating a shared mechanism for internal preoccupation and repetitive motor symptoms. If such preliminary findings are replicated in a
larger sample, this study could provide novel insight into underlying mechanisms of ASD and point toward potential intervention targets.

110.058 Comparing Inhibitory Profiles of Children with ASD, ASD and Inattention Symptoms, and ASD and ADHD Symptoms

B. Kohn', A. M. Cremone-Caira? K. Trier?, V. E. Sanchez* and S. Faja’, (1)Labs of Cognitive Neuroscience, Boston Children's Hospital, Boston, MA,
(2)Boston Children's Hospital Labs of Cognitive Neuroscience, Boston, MA, (3)Boston Children's Hospital, Boston, MA, (4)Division of Developmental
Medicine, Boston Children's Hospital, Boston, MA

Background: Children with autism spectrum disorders (ASD) often have comorbid attention-deficit/hyperactivity disorder (ADHD) symptoms
(Rommelse et al., 2010). Additionally, children with comorbid ASD and ADHD also have deficits in inhibition (Sinzig et al., 2007). Whether profiles of
children with ASD and symptoms of inattention (ASD+inattention) differ from those of children with ASD+ADHD (symptoms of hyperactivity/as well
as symptoms of inattention) is unknown. Understanding differences in ADHD symptom presentation in children with ASD may improve
interventions and clinical outcomes in these stratified populations.

Objectives: To investigate the presentation of inhibition deficits in children with ASD, ASD+inattention, and ASD+ADHD.

Methods: Caregivers of 75 children with ASD (10 females; M=9.07+1.37 years) completed the CBCL, which was used to create three subgroups: ASD
(n=31), ASD+ADHD (n=26), and ASD+inattention (n=18). T-scores on the BRIEF Inhibition subscale were a subjective, parent-report measure of
inhibition. Higher scores on these measures reflect greater impairment in functioning. Children also completed objective measures of inhibition.
From the Stroop Task, correct reaction time (cRT) on incongruent-congruent trials indexed interference suppression (i.e., bigger differences reflect
worse inhibition). From the Change Task, proactive slowing on the dominant task (i.e., how much children are able to slow themselves down
during the dominant task compared to their speed during practice trials) indexed better inhibition (working more slowly and carefully on the
dominant task compared to baseline speed). Accuracy on change trials indexed the ability to suppress the dominant response to make the non-
dominant response.

Results: Separate univariate ANOVAs compared measures of inhibition between children with ASD, ASD+inattention, and ASD+ADHD. Group was
entered as a between-subjects factor and post-hoc comparisons were Bonferroni corrected.

In the model comparing BRIEF Inhibition T-Scores, there was a significant main effect of group, F(2,72)=9.82, p<.05. Post-hoc tests showed that
T-Scores of children with ASD+ADHD were significantly higher than children with ASD+inattention, p=.027, and children with ASD, p=.001. However,
T-scores did not differ between children with ASD and ASD+inattention, p=.765.

On the Stroop Task: the main effect of group was also significant, F(2,66) =4.80, p<.05, with the same pattern by group: children with ASD+ADHD
differed from those with ASD+inattention, p=.037, and ASD, p=.024. The ASD and ASD+inattention groups did not differ, p=1.0.

In the model comparing proactive slowing during the Change Task, the main effect of group was significant, F(2,66)=2.949, p<.05. Children with
ASD+ADHD marginally worse than those with ASD, p=.055, but not ASD+inattention, p= .484. Proactive slowing did not differ between ASD and
ASD+Inattention, p=1.00.

Groups did not differ on accuracy during change trials, F(2,66)=.435, p<.05.

Conclusions: Collectively, these analyses suggest that in the domain of inhibition, children with ASD and inattention are more similar to children
who have ASD than children who have comorbid ASD and ADHD. A better understanding of these differences may further inform effective
interventions and improve clinical outcomes. Future analyses will compare these subgroups on additional measures of executive functioning as
well as measures of social functioning given that social problems are more strongly correlated with inattention than hyperactivity (Maton et al.,
2010).

110.059 Cortical Processing of Audiovisual Speech Integration in Children with Autism

Y. Zhang'?, T. K. Koerner®, C. Kao', L. Yu"* and J. T. Elison®, (1)Department of Speech-Language-Hearing Sciences, University of Minnesota,
MINNEAPOLIS, MN, (2)University of Minnesota Center for Neurobehavioral Development, MINNEAPOLIS, MN, (3)National Center for Rehabilatative
Auditory Research, Portland VA Medical Center, Portland, OR, (4)Psychology, South China Normal University, Guangzhou, China, (5)University of
Minnesota, Minneapolis, MN
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Background: The ability to detect auditory-visual correspondence in speech is an early hallmark of typical language development. Infants are able
to detect audio and visual mismatches for spoken vowels such as /a/ and /i/ as early as 4 months of age. Event-related potential (ERP) work in
our lab on typically developing infants showed a clear N400 response in the centro-frontal electrodes in response to incongruent pairing of
audiovisual vowel stimuli. In previous autism research, a deficit in audiovisual speech integration has been reported with the well-known
McGurck Effect, which produces illusionary perception such as a fused /da/ percept from combining the auditory /ba/ sound with visual /ga/
articulation. But it remains unclear whether children with autism would demonstrate a similar deficit in audiovisual integration with a much
simpler protocol of audiovisual congruency detection that uses vowel stimuli without involving the McGurck-type of fusion.

Objectives: The purpose of the present ERP study was to examine cortical processing of audiovisual speech integration in children with autism.
We were particularly interested in identifying the potential neural markers of audiovisual integration deficit with a simpler congruency detection
protocol.

Methods: Video clips of two naturally spoken vowels, /a/ and /i/, were digitally edited to create congruent and incongruent pairing conditions for
the auditory and visual information. The EEG data were recorded from twelve children diagnosed with autism (5~8 years old) as well as age-
matched controls. Randomized blocks of congruent and incongruent trials were presented at approximately 70 dB SPL. The EEG data were
collected with a 64-channel ANT (Advanced Neuro Technology, the Netherlands) amplifier and shielded WAVEGUARD EEG cap. Offline EEG data
were bandpass filtered (0.5~40 Hz), and further processed with independent component analysis for artifact attenuation. Trials beyond the + 50
pV range were then rejected.The accepted trials were averaged for ERP waveform analysis. Minimum norm estimation was further conducted for
source localization.

Results: Unlike the control group who showed a clear congruency effect in the ERP data, a subgroup of four children with autism did not appear to
show this effect. The peak latency of the ERP responses for incongruency detection in the 5~8-year-old children were more adult-like whereas the
polarity and scalp distribution was more infant-like. Minimum norm estimation results showed significant activities in the right superior temporal,
right inferior frontal, and parietal regions for incongruency detection, which varied as a function of time window.

Conclusions: The ERP data indicate the existence of a continuum of ability to integrate audiovisual speech information at the cortical level among
individuals with autism spectrum disorders. Further work with a larger sample size is needed for a better understanding of the individual
differences in processing audiovisual speech in relation to language development.

110.060 EEG and Pupillary Response in Children with Autism: Results from the ABC-CT Interim Analysis

A. Naples’, F. Shic??, A. R. Levin*, R. Bernier*, G. Dawson®, M. Murias’, S. Jeste®, C. A. Nelson®, S. Faja®, K. Chawarska®®, C. Sugar®, D. Senturk”, G.
Hellemann, J. Dziura™, C. Brandt', S. J. Webb® and J. McPartland’, (1)Child Study Center, Yale University School of Medicine, New Haven, CT,
(2)Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA, (3)Pediatrics, University of Washington
School of Medicine, Seattle, WA, (4)Neurology, Boston Children's Hospital, Boston, MA, (5)Psychiatry and Behavioral Sciences, University of
Washington, Seattle, WA, (6)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain Development, Durham, NC,
(7)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University, Durham, NC, (8)University of
California, Los Angeles, Los Angeles, CA, (9)Boston Children's Hospital, Boston, MA, (10)Child Study Center, Yale School of Medicine, New Haven, CT,
(11)UCLA, Los Angeles, CA, (12)Yale University, New Haven, CT

Background: Dysregulated attention and arousal are comorbid features of ASD. These symptoms are associated with differences in noradrenergic
activity. Prior work has established that individuals with ASD exhibit attenuated pupil response to light. Despite the broad noradrenergic efferents
from the LC to cortex, there have been no studies in humans linking the dynamics of the pupillary light reflex (PLR) to electroencephalography
(EEG) features; this relationship may help to parse heterogeneity among individuals with ASD and differentiate brain activity between ASD and
controls.

Objectives: We examine: (1) the relationship of the PLR and EEG; (2) the relationship of the PLR and EEG to clinical characteristics; and (3) the
relationship of the EEG slope, an index of excitatory versus inhibitory activity in the cortex, to the PLR.

Methods: Data were collected from 225 participants between the ages of 6 and 11 (ASD: N = 161, 131 male; TD: N = 64, 42 male) across five sites. EEG
data were recorded at 1000hz, and spectral power was calculated from one second epochs. EEG slope was calculated in the range from 2-50hz. The
PLR was calculated in response to a 133ms white flash followed by a black screen. PLR dynamics included relative constriction, latency of
constriction, and re-dilation and constriction velocities.

Results: Across all participants and sites, absolute EEG power in all frequency bands decreased with increasing age; thus, age was included as a
covariate in all regression analyses. Overall, there was no relationship between the relative constriction amplitude of the PLR and EEG
characteristics. However, the latency of the PLR was negatively associated with low (8-10hz; p=.026) and high (10-12hz; p = .042) alpha power and
the slope of the EEG power spectrum (p=.01), such that longer latency PLR was associated with decreased alpha power and a more positive slope
indicating greater high frequency activity associated with increased cortical excitation. With regard to clinical characteristics, ADOS calibrated
severity score was associated with increased power across the delta, theta, beta, and gamma frequency bands (rs = 16, 15, 15, .21; ps =.015, .024,
.042, .002, respectively).

Conclusions:

These data provide support for moderate but significant relationships between the dynamics of PLR constriction and cortical activity in ASD.
Because these effects are detectable across separate recording sessions on different days, it is unlikely that they are driven by common stimulus
effects, e.g., phasic arousal or ambient light. Instead, they likely reflect relatively stable, trait-like relationships among neuromodulatory systems
and cortical brain activity. The relationship with PLR and the slope of the power spectrum suggests that these relationships impact the overall
shape of the EEG power spectrum and that effects go beyond simple modulation of amplitude of oscillatory activity. Given that cholinergic and
noradrenergic systems are the targets of multiple medications, these findings have the potential to inform novel mechanisms of assessing
therapeutic effects. Ongoing analyses measure the strength of the association within individuals and its relationship with clinical characteristics.

110.061 Error Monitoring Predicts Executive and Social Functioning in Autism Spectrum Disorder (ASD)

J. 1. Nikolaeva’, A. M. Cremone-Caira? R. Gilbert® and S. Faja®, (1)Developmental Medicine, Boston Children's Hospital/Harvard Medical School,
Boston, MA, (2)Boston Children's Hospital Labs of Cognitive Neuroscience, Boston, MA, (3)Boston Children's Hospital, Boston, MA
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Background: The error-related negativity (ERN) is an event-related potential component (ERP) indexed by a negative deflection occurring 0 to 100
ms following an erroneous response. The ability to monitor and respond to errors in childhood is important for the development of regulated
executive functioning skills (Weinberg et al. 2015). Literature investigating ERN in ASD report smaller amplitudes, indicating reduced sensitivity to
errors (South et al. 2010). However, more brain-behavior evidence is needed to fully understand the role of error monitoring in specific domains in
and outside of executive functioning in children with ASD.

Objectives: The goals of the following analyses were to: (1) examine the relation between ERN and performance on a behavioral battery of
executive function measures, and (2) examine how ERN relates to social functioning in school-aged children with ASD.

Methods: 40 (& female) children with ASD between the ages of 7-11 years provided ERN data during a Go/No-go task. All children had cognitive
ability in the average range with the Full Scale Intelligence Quotient (FSIQ) ranging from 80-135, M= 107.8 (SD= 12.8). Dependent variables included
ERN latency and mean amplitude at Fz. Response-locked epochs were 100 ms long and baseline corrected 150 to 50 ms prior to response on
incorrect trials for participants with a minimum of 10 errors (Olvet and Hajcak 2009). The behavioral battery included measures of interference
suppression (i.e., Stroop task), behavioral inhibition and cognitive flexibility (i.e., Change Task), and working memory (i.e., Digit Span task). Social
functioning was quantified using scores on the Autism Diagnostic Observation Schedule (ADOS-2) Social Affect domain.

Results: For the Stroop, children who had less negative ERNSs (i.e., they exhibited dampened neural responses to their own errors) were more
disrupted by the incongruent condition (i.e., less able to respond efficiently in the face of interfering information), r(39)=0.431, p=.006 . This
relation persisted when age was controlled, r(36)=0.425, p=.008. No relations were detected between ERN and the ability to inhibit dominant
responses or shift between response types on the Change Task. With respect to working memory, children who had longer ERN latencies (i.e.,
slower to detect their own errors) had larger discrepancies between their forward (i.e., short term) and backward (i.e., working) digit span scores,
1(39)=0.368, p=.021, and this effect persisted when age was controlled, r(36)=0.403, p=.012. In relation to social functioning, smaller ERN amplitude
related to higher social symptoms on the ADOS-2 Social Affect domain, r(37)=0.322.p=.043, and remained when corrected for age, r(37)=0.325,
p=.043.

Conclusions: The above findings imply that the regulated ability to monitor errors predicts performance in domains of executive function and
social behavior. Executive and social functioning challenges in children diagnosed with ASD may in part arise from atypical neural responses to
self-monitoring. Future analyses will include: (1) data from correct-response negativity (CRN) to examine conflict detection on correct trials and (2)
additional executive and social measures to capture abilities across multiple contexts.

110.062 Language Experience and the Arcuate Fasciculus in Autism

E. B. Barbeau’, D. Klein??, I. Soulieres*, M. Petrides>® and L. Mottron, M.D.”, (1)Cognitive Neuroscience Unit, Montreal Neurological Institute, McGill
University, Montreal, QC, Canada, (2)Cognitive Neuroscience Unit, Department of Neurology and Neurosurgery, Montreal Neurological Institute,
McGill University, MONTREAL, QC, Canada, (3)Center for Research on Brain, Language and Music (CRBLM), Montreal, QC, Canada, (4)Psychology,
University of Quebec in Montreal, Montréal, QC, Canada, (5)Psychology, McGill University, Montreal, QC, Canada, (6)Cognitive Neuroscience Unit,
Department of Neurology and Neurosurgery, Montreal Neurological Institute, McGill University, Montreal, QC, Canada, (7)University of Montreal
Center of Excellence for Pervasive Developmental Disorders (CETEDUM), Montreal, QC, Canada

Background: Delayed echolalia, altered prosody and speech onset delay are among the main language characteristics of autism spectrum
disorders (ASD). At the cerebral level, a very common observation in autism is an atypical frontotemporal functional connectivity. The arcuate
fasciculus (AF), is the main white matter tract that connects the posterior temporal region of the brain involved in the comprehension of language
(Wernicke's area) with the inferior frontal gyrus (Broca’s region), which is involved in language production. The structural properties of the AF have
been linked with word acquisition, vocabulary growth (Su et al. 2018) and other linguistic abilities (Salvan et al. 2017). Moreover, lesions damaging
the fibers of the AF disconnecting the temporal region from the inferior frontal region result in conduction aphasia, an impairment in the
repetition of speech, phonological paraphasias, and impaired speech monitoring and learning.

Objectives: Considering that ASD individuals with speech onset delays (SOD) contrast with those without speech onset delays (No-SOD) in terms
of brain activation during speech-like processing (Samson et al, 2015), the aim of this study was to use diffusion imaging tractography protocols to
reconstruct the AF and investigate its properties in high-functioning autistic individuals who ranged in age of onset of first words and in language
ability.

Methods: Thirty-eight autistic and 28 typically developing individuals, all right-handed and matched for age (14-35 years) and intellectual
functioning were scanned using a T1 structural and a diffusion-weighted sequence. Reconstruction of the AF was achieved using a novel
deterministic ROI-based approach with FSL, Diffusion toolkit and Trackvis software.

Results: Overall, the autistic group had a significantly smaller left AF volume than the non-autistic group. Within the autistic group, there was a
significant correlation between the age of acquisition of speech and the volume of the left AF. Stratifying the autistic group into those with SOD
(n=15) or No-SOD (n=23) individuals revealed that the smaller AF volume result was driven by the No-SOD group. Within the SOD group only,
greater Fractional Anisotropy (FA) in the AF was also correlated to higher ADOS and ADI Communication scores.

Conclusions: The structural properties of the AF in autism may be associated with communication symptom severity and speech acquisition
experience, even in adulthood. Our results are consistent with Moseley et al. (2016), who also found AF reductions in a group of Asperger
individuals without SOD compared to typicals. No-SOD autistic individuals, despite a typical age of speech onset, present as adults a less
developed AF relative to matched controls. By contrast, in autistics individuals with SOD, their delayed speech is associated with a more
developed left AF, that does not differ from the one of typical individuals. Since all the autistic participants under study ended up developing
proficient speech as adults, at time of testing, this suggests that SOD and No-SOD autistic people use different neuronal mechanisms for
developing speech.

110.063 Neural Bases of Prosodic Processing Differences in ASD: Resting State Functional Connectivity of Right Planum Temporale

G. A. McQuaid', A. Jack’, K. A. Pelphrey? and J. W. VanMeter?, (1)The George Washington University, Washington, DC, (2)University of Virginia,
Charlottesville, VA, (3)Georgetown University, Washington, DC
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Background: Differences in speech prosody have long been identified as characteristic of autism spectrum disorder (ASD). Transcription-based
and acoustic studies of intonation in ASD reveal differences in resonance quality and misplaced utterance stress, as well as elevated pitch,
increased pitch range, and pitch excursions. Also reported are deficits in comprehension of affective prosody and discrimination of prosodic
tunes. These prosodic differences are observed in individuals who display otherwise normal language development and functioning.

Objectives: In typically-developing (TD) individuals, prosody is right-lateralized, involving particularly the right planum temporale (PT). The neural
bases of prosodic processing differences in ASD are poorly understood. To clarify these mechanisms, we use resting-state functional magnetic
resonance imaging (rsfMRI) data collected from ASD and TD youth to test the hypothesis that these groups differ in functional connectivity (FC)
between right PT and other brain regions.

Methods: Resting-state data for ASD and TD boys aged 7-15 years (y) from the Autism Brain Imaging Data Exchange were analyzed. Inclusion
criteria were right-handedness and FSIQ > 80; the ASD group was comprised of participants diagnosed with ASD or Asperger's. Youth were binned
into age groups: 7-11y (ASD n = 48, TD n = 55); and 12-15y (ASD n = 69, TD n = 75). FC analysis used the CONN toolbox (v17e) in SPM 12. The default
MNI-space preprocessing pipeline was used, with two modifications: removal of initial 4 volumes; smoothing kernel of 6mm3.Participants for
whom >20% of volumes were flagged as having excessive motion (defined as > 0.9mm motion, measured by framewise displacement) were
excluded from analyses. Study site, eye status (eyes open vs. closed), and full-scale 1Q were covariates of no interest. Seed-to-voxel analyses,
correlating activity in right PT (10mm3 sphere centered at MNI coordinates [52 -31 15]) with activity in the remainder of the brain, were conducted.
Multiple comparison correction used an initial cluster defining threshold of p < 0.001, k = 10, and false discovery rate p < 0.05.

Results: 7-11y: ASD > TD: ASD versus TD youth showed greater FC with clusters in left precentral (PrG) and middle frontal gyri (MFG), and right
cerebellar posterior lobe (Crus I, VII). 12:15y: TD > ASD: TD versus ASD youth exhibited increased FC with left parahippocampal gyrus (PHg).

Conclusions: ASD and TD youth differed for FC with the right PT, a key brain region in processing the relatively slow fundamental frequency
movements characteristic of intonation. Groups differed in PT connectivity with other brain regions involved in speech production (PrG) or
perception (MFG, Crus 1), including pitch modulation(PrG) and pitch memory (PHg). These FC differences at rest may plausibly relate to differences
seen during prosody processing, given that brain networks identified during rsfMRI are predictive of neural activity during tasks. Future work
should directly probe the relationship between PT activation and activity in brain regions reported here during prosody-related task-based fMRI.
Additionally, it remains to be determined whether the FC differences shown are attested in ASD girls; ideally, sex-balanced cohorts could be
investigated to test for diagnosis- vs. sex-specific differences.

110.064 Neural Mechanisms Underlying Visuospatial Functioning in Different Cognitive Subgroups in Autism Spectrum Disorder

V. Therien’, I. Soulieres? and F. Samson?, (1)University du Québec a Montréal (UQAM), Montreal, PQ, Canada, (2)Psychology, University of Quebec in
Montreal, Montréal, QC, Canada, (3)McGill University, Montreal, QC, Canada

Background: Strengths in visuospatial functioning have been found in a large proportion of individuals with an autism spectrum disorder
diagnosis. Neuroimaging studies have revealed higher activation in occipito-parietal regions and diminished activation in some frontal regions in
autism (Kana et al,, 2013; McGrath et al., 2012; Silk et al., 2006). However, no such studies have investigated the neural mechanisms underlying
visuospatial functioning in distinct subgrouping of autistic individuals based on their visuospatial abilities.

Objectives: The principal goal of this study was to identify the neural network involved in visuospatial abilities and expertise in autism in different
subgroupings based on their Wechsler Block Design subtest’s performance using functional magnetic resonance imaging (fMRI) technique while
performing two visuospatial tasks.

Methods: 28 male autistic participants were matched to 22 male non-autistic participants on age (19-36) and WAIS-IV non-verbal 1Q (70-134).
Among autistic participants, 13 had a relative strength on Wechsler Block Design (BD) subtest - a performance on BD subtest more than 1
standard deviation above their mean performance at other Wechsler subtests - and 15 had no particular visuospatial expertise. All participants
performed two visuospatial tasks presented in an event-related design in a 3T MRI scanner. The first task was a classic mental rotation (MR) task
with three-dimensional geometric shapes. Spatial orientation (0, 70, 140 and 180 degrees) was parametrically varied across 104 trials. The second
task was an adaptation of the original BD subtest suitable for presentation in the MRI scanner. Perceptual cohesiveness of the target design
(neutral, low, high) was varied across the 90 trials.

Results: Despite no between-group differences in accuracy and response times, non-autistic participants recruited a larger network of cortical
regions (occipital, parietal, temporal and frontal) during both tasks, compared to autistic participants. No region was more activated in autistic
participants with superior visuospatial abilities across both tasks, and in autistic participants without superior visuospatial abilities in the
adapted BD task, relative to non-autistic participants. In the MR task, greater activity in some fronto-parietal regions, the insula and the
cerebellum was found in autistic participants without superior visuospatial abilities compared to non-autistic participants. Further analyses
compared cerebral activity in autistic participants with and without superior visuospatial abilities. Higher activation in occipital, parietal and
frontal regions was observed in the autistic group without superior visuospatial abilities while performing both tasks, whereas the autistic group
with superior visuospatial abilities showed higher activation in parietal regions in the adapted BD task and in the insula during the MR task.
Conclusions: Despite equivalent behavioral performance, the underlying pattern of cerebral activity is less extended in autistic individuals than in
non-autistic individuals during visuospatial tasks. Interestingly, functional resource allocation is similar in autistic without superior visuospatial
abilities and in non-autistic individuals when both compared to autistic with superior visuospatial abilities. Together, these results suggest more
efficient visuospatial processing requiring less cognitive resources in autism, which is particularly true for those with superior visuospatial
abilities.

110.065 Neural Response to Cued Fixation in Children with and without Autism Spectrum Disorder (ASD)

A. M. Cremone-Caira’, ). I. Nikolaeva?, B. Kohn? and S. Faja?, (1)Boston Children's Hospital Labs of Cognitive Neuroscience, Boston, MA, (2)Labs of
Cognitive Neuroscience, Boston Children's Hospital, Boston, MA, (3)Boston Children's Hospital, Boston, MA

Background: Accumulating evidence suggests that children with ASD have impaired attention processing. However, the results of studies
evaluating deficits in the alerting attention system, which signals readiness to receive information, are mixed. Neural measures of low-level
attention processing, such as the P1 ERP component, may clarify group differences in the efficacy of the alerting system. To test this, we compared
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P1amplitude following a cued fixation during a Flanker Task in a sample of children with ASD and typically developing (TD) controls. Additionally,
we assessed habituation of the P1in response to the cue, to explore group differences in sensitivity of the alerting system over time.

Objectives: The objectives of these preliminary analyses were to (1) determine if P1 amplitude in response to a cued fixation differs between
children with ASD and TD children, and (2) assess change in P1amplitude over time during a Flanker task.

Methods: As part of a larger study, ERP data was derived from 24 children with ASD (22 males, M,ge=9.24+1.16 years) and 21 TD children (19 males,
M,ge=8.83£1.41 years) during a Flanker task. Each trial began with the presentation a fixation cue (450ms) that was paired with a tone (150ms). The
cue was then followed by congruent and incongruent stimuli (2000ms). During each trial, children were prompted to respond to the center, target
stimulus via button press on a response box.

Only trials with correct responses were included in analyses. In order to evaluate the change in neural response to the cue over time, we
computed P1amplitude separately for the first (54 trials) and second (54 trials) halves of the task. P1amplitude was derived from electrode Oz
70-170ms after the cue was presented. A repeated-measures ANCOVA (controlling for child age) was run to compare P1amplitude between
diagnostic groups (between-subjects factor) and across time (within-subjects factor).

Results: Counter to our prediction, the main effect of group was not significant (p=0.519). Interestingly, however, the significant main effect of time
indicated that children habituate to the cued fixation (F(1,42)=6.255, p=0.016), regardless of diagnostic group (time by group interaction: p=0.905).
Although the main effect of age was not significant (p=0.483), the significant time by age interaction (F(1,42)=5.893, p=0.020) suggested that older
children habituate to the cue less over time (r=-0.352, p=0.018).

Conclusions: Collectively, these results indicate that children habituate to cued fixations. Importantly, neural responses to the cue were similar
among children with ASD and TD children, suggesting that the alerting system may be intact in this clinical population at this stage of
development. In the next several months, we plan to (1) increase our sample size to explore the age effect and (2) evaluate relations between P1in
response to the cue and other ERP components that index downstream attentional processes (i.e., N2).

110.066 Predictive Abilities during Visual Narrative Comprehension in Individuals with Autism
E.L. Coderre’, E. O'Donnell’, E. O'Rourke and N. Cohn?, (1)University of Vermont, Burlington, VT, (2)Tilburg University, Tilburg, Netherlands

Background:

Individuals with autism spectrum disorder (ASD) often demonstrate impaired narrative comprehension. While the majority of work in this area has
used linguistic (i.e. spoken or written) narratives, there is also evidence of comprehension impairments for non-linguistic narratives (e.g. picture
sequences or comics), suggesting domain-general impairments in narrative comprehension.

Identifying contributors to comprehension impairments is important for developing effective treatment interventions. One such contributor is
that of predictive abilities. Successful narrative and discourse processing entails a high degree of prediction to facilitate comprehension.
However, recent work has proposed that autism is a disorder of prediction, such that individuals with ASD are less able to use previous
experiences to interpret incoming information. Such deficits in predictive abilities could underlie domain-general comprehension impairments in
individuals with ASD.

In language studies, prediction during sentence comprehension is examined by manipulating cloze probability, the expectancy of a specific word
given the contextual constraints of a preceding sentence. In “high cloze” sentences, the final word is highly predictable given the context of the
sentence; in “low cloze” sentences, the final word is less predictable. In studies using event-related potentials (ERPs), which are derived from the
EEG, words in high cloze sentences generate a reduced negative amplitude (the “N400") compared to words in low cloze sentences. That is, the
more predictable a word is given the constraints of the preceding context, the smaller the N400 amplitude. Prediction in visual narrative
comprehension can be tested using a similar paradigm, in which a given panel is more or less expected based on the prior narrative context.
Objectives:

In this exploratory study we use a cloze probability manipulation with EEG to determine whether individuals with ASD experience impaired
predictive abilities during comprehension of visual narratives.

Methods:

Preliminary data is reported from 4 adults with ASD and 4 typically-developing (TD) adults. Participants viewed visual narrative sequences
(Peanuts comic strips) one panel at a time during concurrent EEG recording. ERPs were time-locked to a “target” panel which was either highly
predictable (“high cloze”) or not predictable (“low cloze”; Figure 1) given the context of the narrative, as quantified with a pretest. An additional
“anomalous” condition was included, in which the target panel was highly incongruent with the context of the preceding narrative. This served as
a control condition and was expected to elicit the highest N400 amplitudes of the three conditions.

Results:

Preliminary results show a significant group-by-condition interaction from 400-500 ms. Here, the TD group shows a significant modulation of the
N400 effect by condition (anomalous > low cloze > high cloze). However, no such modulation of the N400 effect by condition occurs in the ASD
group.

Conclusions:

These preliminary data indicate that TD adults show the expected manipulation of the N400 effect by cloze probability, but individuals with ASD
do not. Although data collection is ongoing, these results suggest that individuals with ASD have impaired predictive abilities, which may underlie
domain-general narrative comprehension deficits in this population.

110.067 Superior Temporal Summation Performance to Detect Near Threshold Tactile Stimulus in Individuals with Autism
Spectrum Disorder

A. Yaguchi®?? and M. Ide’, (1)Department of Rehabilitation for Brain Functions, Research Institute of National Rehabilitation Center for Persons with
Disabilities, Tokorozawa, Saitama, Japan, (2)Japan Society for the Promotion of Science, Chiyoda-ku, Tokyo, Japan, (3)Department of Contemporary
Psychology, Graduate School of Rikkyo University, Niiza, Saitama, Japan
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Background: Several studies reported lower detection threshold to vibro-tactile stimuli in individuals with autism spectrum disorder (ASD) than
typically developing (TD) individuals as a candidate for underlying basis of the symptom of sensory hyper-responsivity. We previously
demonstrated that higher temporal resolution discriminating two successive vibro-tactile stimuli associated severity of sensory hyper-
responsivity. This indicates that the high temporal resolution of sensory stimuli may result in superior number of temporal summation of sensory
inputs. Therefore, we assumed that the individuals with ASD would perceive strong subjective intensity of the stimuli even if the stimulus is
delivered in short time duration.

Objectives: Our purpose in the current study is to elucidate underlying mechanisms of the association between the high temporal resolution and
the sensory hyper-responsivity. We hypothesized that the individuals with ASD can detect the near threshold stimuli despite short temporal
duration by summarizing sensory inputs in high temporal frequency.

Methods: 8 individuals with ASD (16-24 years old) and 10 TD individuals (16-21 years old) were participated. We first conducted a detection task of
single vibro-tactile stimulus delivered for 50 ms. Using the near threshold stimulus intensity in each participant identified in the prior task, we
applied 7 duration condition (50 - 1000 ms) of vibro-tactile stimuli in the main experiment. One of vibro-tactile stimuli from the duration
condition was delivered to the left index finger in a randomized-order, and they were asked to judge whether the stimulus was presented or not.
We calculated detection thresholds representing the stimulus duration that each participant can detect it (defined as Threshold of stimulus
duration). Low threshold indicates that the participants could detect the stimulus regardless of short duration (Fig.1). We also evaluated the
symptomatic severity of hypersensitivity using the adolescent / adult sensory profile (AASP).

Results: The mean degree of Threshold of stimulus duration were 96.77 (SE = 48.24) in ASD and 229.03 ms (SE =44.32) in TD groups. The ASD group
showed lower Threshold of stimulus duration than TD group (t (16) = 2.01, p = 0.03). Although we also conducted correlation analysis between the
Threshold of stimulus duration and the severity of hyper-responsivity across both groups’ data (N = 18) (Fig.2), no significant correlation was found
in any sub-scales of AASP (Low Registration, r = -0.30, p = 0.22; Sensation Seeking, r = 0.30, p = 0.23; Sensory Sensitivity, r = 012, p = 0.64; Sensation
Avoiding, r =-0.06, p = 0.82).

Conclusions: Our data demonstrated that the individuals with ASD can detect the near threshold vibro-tactile stimuli which is delivered in shorter
time duration relative to TD controls. This finding is partly congruent with our assumption that the individuals with ASD having high temporal
resolution result in more frequent summarizing of sensory inputs. However, association between the Threshold of stimulus duration and the
severity of sensory hyper-responsivity was not obvious. We need to add more samples in order to make our data robust.

110.068 The Impact of Anxiety and Attention-Deficit/Hyperactivity Symptoms on the Pupillary Light Reflex Among Children with
ASD: Results from the ABC-CT Interim Analysis

E. Hamo', A. Naples', C. Pittenger?, D. Tolin®, K. Chawarska’, R. Bernier*, S. Jeste®, C. A. Nelson®, G. Dawson’, S. J. Webb* M. Muriasé, F. Shic>™, C.
Sugar® and J. McPartland', (1)Child Study Center, Yale University School of Medicine, New Haven, CT, (2)Psychiatry, Yale School of Medicine, New
Haven, CT, (3)Hartford Hospital, Hartford, CT, (4)Psychiatry and Behavioral Sciences, University of Washington, Seattle, WA, (5)University of
California, Los Angeles, Los Angeles, CA, (6)Boston Children's Hospital, Boston, MA, (7)Department of Psychiatry and Behavioral Sciences, Duke
Center for Autism and Brain Development, Durham, NC, (8)Duke Center for Autism and Brain Development, Department of Psychiatry and
Behavioral Sciences, Duke University, Durham, NC, (9)Center for Child Health, Behavior and Development, Seattle Children's Research Institute,
Seattle, WA, (10)Pediatrics, University of Washington School of Medicine, Seattle, WA

Background: Pupillary light reflex (PLR) is an involuntary response to a flash of light mediated by levels of norepinephrine and acetylcholine.
Previous literature has found differences in PLR in children with autism spectrum disorder (ASD) compared to typically-developing (TD)
individuals (Daluwatte et al., 2013). However, limited research has explored the impact of common co-occuring symptomology, such as anxiety or
hyperactivity and attention difficulties, on the PLR in children with ASD. These symptoms may impact the PLR, as the locus-coeruleus and
associated norepinephrine activity (LC-NE) are implicated in both attentional control and anxiety (Redmond & Huang, 1979).

Objectives: To examine PLR among children with and without ASD in relation to anxiety and hyperactive symptomology.

Methods: PLR were collected across five sites from 126 children with ASD between 6-11 (mean age=8.7, mean 1Q=96.7) and 58 TD children (mean
age=8.9, mean 1Q=115). Participants were shown white flashes of light during a passive eye-tracking task using a SR EyeLink 1000+ Stimuli
consisted of a central fixation point on a black background that flashed white for 75 milliseconds. The flash onset occurred randomly between
1,600 and 2,400 milliseconds during the 6-second stimulus. Participants completed 16 trials with video clips interspersed between trials. The
Autism Diagnostic Observation Schedule, Second Edition (ADOS-11) was used for clinical characterization. Caregivers completed the Child and
Adolescent Symptom Inventory, Fifth Edition (CASI-5). Correlations and multiple regressions were used to determine associations between ADOS
calibrated severity scores (CSS), anxiety and hyperactivity symptoms (CASI-5 General Anxiety and Hyperactivity subscales T-scores), and relative
pupil constriction (RPC) and constriction velocity (CV) in the PLR.

Results: Anxiety scores were significantly higher in the ASD group (M=66.9, SD=14.8) than in the TD group (M=47.2, SD=6.3)[t(181)=-9.8, p<.01)].
Hyperactivity scores were also significantly higher in the ASD group (M=14., SD=1.3) compared to the TD group (M=7.1, SD=.96)[t(181)=-11.2, p<.01)].
Within the ASD group, when controlling for CSS, anxiety symptoms significantly predicted RPC (B=.22, p=.02). Hyperactivity also significantly
predicted RPC when controlling for CSS in this group (B=18, p=.04). The overall models were statistically significant for both anxiety and
hyperactivity, F(2,122)=4.79, p=.01 (R%=.07); F(2,122)=3.94, p=.02 (R?=.06). Individuals with ASD who met anxiety symptom cutoff on the CASI-5 (>60)
showed a significant negative correlation between anxiety symptomology and CV (r=-43, p<.01). These relationships were not found in the TD
group.

Conclusions: Overall, ASD, anxiety, and hyperactive symptomology predicted unique variance in pupillary dynamics; however, collinearity between
anxiety and hyperactivity scores precluded dissociation between these constructs and their relation to the PLR. Ongoing analyses including
multiple time points will help to elucidate these relationships. Neither relationship was found in the TD group, though elevated levels of anxiety
and hyperactivity were exclusionary, yielding a restricted range. These findings suggest PLR in individuals with ASD may index anxiety and
hyperactivity and associated neurological mechanisms, such as LC-NE activity. Ongoing analyses will include the effects of medication impacting
adrenergic and cholinergic function in the sample. Future directions include utilizing PLR as a potential biomarker to target treatment for
different clinical presentations among those with ASD.

110.069 The Neural Mechanism of Emotionally Metaphorical Comprehension in Schooling Children with and without High-
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Functioning Autism Spectrum Disorder

P. Yeh' and C. H. Chiang?, (1)Psychology, National Chengchi University, Taipei, Taiwan, (2)Department of Psychology, National Chengchi University,
Taipei City, Taiwan

Background: Several studies have shown different processes for emotion-label and emotion-laden words in typical adults. While emotion-laden
words directly describe affective state (e.g., happy), emotion-laden words refer to objects, events or personality traits that could evoke affective
responses (e.g. prize). Individuals with autism spectrum disorder (ASD) have been documented deficits in understanding figurative languages (e.g.,
metaphor, ironic); however, little work investigated the process for the non-literal emotional expressions in terms of emotion-laden words in the
clinical population.

Objectives: The current study aimed to explore the neural mechanism underlying comprehension in emotionally metaphoric expressions in
related to adaptive behavior in children with high-functioning autism spectrum disorder (HFASD).

Methods: In the task the two-character Chinese emotion words were presented with factors of type (emotion-label, emotion-laden) and valence
(positive, negative) in addition to neutral words. 11-14-year-old children with HFASD (N=25) and age-matched typically developing (TD) children
(N=25) classified emotion valence of the words during electroencephalogram measurement. Their adaptive behavior were evaluated by parents’
questionnaire.

Results: No significant differences in reaction time and accuracy were found between both groups. The reaction time was faster for emotion-label
words than for emotion-laden words in the two groups. The late positive component (LPC), an event-related potential (ERP) component usually
indexing deeper processing for emotion contents, was larger for negative emotion-label words than for positive emotion-label words in both
groups. However, the emotion effects distributed more broadly in the TD group compared to the HFASD group. Regarding emotion-laden words,
the LPC differentiated between the two valence words at 600 m in the TD children. On the contrary, no such differences were statistically
significant in the HFASD group. There was a trend showing correlations between the LPC amplitude and adaptive problems, particularly for
communication domain.

Conclusions: Children with HFASD may have ability to distinguish emotion from straight emotional expressions, with using different strategies
from typically developing peers. Comparatively, they fail to extract emotionally semantic efficiently when the expressions are non-literal.

110.070 Towards a Better Understanding of Working Memory and Filtering Efficiency in Autistic and Non-Autistic Adults
J. Brinkert', A. Remington’, A. Galvez-Pol? and N. Derakhshan?, (1)UCL Centre for Research in Autism and Education, London, United Kingdom,

(2)institute of Neurology, Clinical and Movement Neurosciences, University College London, London, United Kingdom, (3)Department of
Psychological Sciences, Birkbeck University of London, London, United Kingdom

Background:

The ability to memorise task-relevant information while filtering out irrelevant information is essential for many tasks in daily life. Recent studies
suggest that the amount of information (both visual and auditory) that autistic individuals can process at any given time (perceptual capacity) is
increased compared to non-autistic individuals (Remington et al., 2012, 2017). However, it remains unclear if this enhanced processing also
persists when visual information must be maintained for a short period of time in working memory, and whether this impacts the efficient
filtering of relevant vs. irrelevant information. Here we test this by examining the contralateral delay activity (CDA, Vogel et al., 2005), an
electrophysiological (EEG) index in the form of a negative deflection that can be observed during the retention of information in working memory
tasks. Importantly, the amplitude of the CDA is modulated by the number of items that are actively maintained in working memory, as well as by
the filtering efficiency of the participants.

Objectives:

The current study investigates visual working memory capacity and filtering efficiency by analysing a well-established neural index of (i.e., CDA)
on a change detection task.

Methods:

Thirty-six participants (18 autistic and 18 non-autistic adults, data collection ongoing) aged between 18-55 years, took part in the study. The
groups were matched on age, gender and 1Q, and clinical autism diagnoses were confirmed with the ADOS-2. Brain activity and concomitant CDA
was recorded while participants performed a change detection task based on Vogel et al. (2005). For each trial, participants were shown a bilateral
visual array consisting of the following items on each side of the visual field: a) two coloured rectangles in the target colour b) four target-
coloured rectangles or c) two target and two distractor items (blue rectangles). Participants were asked to memorise the orientation of items in
one visual field (cued with a pre-trial arrow) and after 900 ms delay, participants were presented with a test array and indicated whether the
orientation of the target items had changed or not. The CDA was averaged for the electrodes over the visual cortex during the memory delay
period and the ipsilateral was subtracted from the contralateral activity to establish the activation in response to the target and distractor items.
Results:

The data analysis is ongoing, nevertheless preliminary ANOVAS on EEG amplitude differences between the three conditions revealed no main
effect of condition or group (Fs<1)on load an interaction that is trending towards significance (F(2,34)=2.47, p=0.09).

Conclusions:

To our knowledge this is the first study investigating working memory capacity and filtering efficiency in autism using CDA. A better understanding
of cognitive control and filtering efficiency may provide fundamental insight into education and workplace experiences, and interventions for
autistic individuals.

110.071 Typical and Anomalous Inferior Parietal Lobule Connectivity in Children with Autism: Associations with Motor and Social-
Communicative Skills.

N. F. Wymbs'2 and S. H. Mostofsky", (1)Center for Neurodevelopmental and Imaging Research, Kennedy Krieger Institute, Baltimore, MD,
(2)Neurology, Johns Hopkins School of Medicine, Baltimore, MD, (3)Department of Neurology, Johns Hopkins University School of Medicine,
Baltimore, MD
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Background:

Children with autism spectrum disorder (ASD) consistently display impairments in skilled motor behavior, of which, there is strong
correspondence with primary social and communicative features of autism. In particular, children with ASD show impairment in the
representation of everyday actions (praxis) as measured using pantomimed gestures. Healthy and impaired brain states have reliably shown that
connectivity of the inferior parietal lobe (IPL) is essential for the representation of everyday motor skills. Despite robust behavioral evidence of
abnormal praxis in ASD, there is little understanding of how IPL connectivity affects praxis in children with ASD.

Objectives:

To test if connectivity of specific IPL subnetworks is abnormal in children with ASD, if IPL connectivity is related to praxis, and if connectivity
meaningful to praxis is also related to core social and communicative features in children with ASD.

Methods:

We acquired resting-state functional magnetic resonance imaging (rfMRI) scans from 128 (63 ASD, 65 typically developing, TD) children aged 8-12
years. Groups were balanced for age, handedness, and IQ general ability index (GAI). Masked independent components analysis (ICA) and dual
regression were used to estimate functional connectivity of the IPL, separately for left and right hemisphere. We tested for brain-behavior
relationships by including measures of praxis-based gesture (Florida Apraxia Battery modified for children) and social skill (social responsiveness
scale, SRS total raw score) as covariates. Reported results meet FWE cluster correction (P<0.05), with initial threshold post-correction for multiple
tests at P<0.005.

Results:

Children with ASD were less accurate on praxis gesture than TD children (P<0.0001). Multiple IPL subnetworks were correlated with praxis, with
strongest associations for the left and right central IPL subnetworks (cIPL: posterior supramarginal and anterior angular gyri). For both ASD and
TD, greater accuracy on praxis gestures was related to increased connectivity from cIPL to predominantly left primary and secondary premotor
cortices, bilateral posterior parietal cortex, and cerebellum (Figure1). Further, we observed ASD-specific praxis effects, particularly right cIPL
connectivity with left angular gyrus, primary visual cortex, and right cerebellum (Figure2a). In addition, for children with ASD, SRS was correlated
with praxis-related connectivity between right cIPL subnetwork and left angular gyrus, left cerebellum, and bilateral retrosplenial cortex
(Figure2b).

Conclusions:

Our findings suggest that the representation of everyday motor skill, or praxis, in children (TD and ASD) relies on cIPL connectivity (predominantly
left hemisphere). As such, impaired praxis in children with ASD appears to be associated with reduced connectivity of this cIPL subnetwork.
Further, our observation of ASD-specific associations of stronger right cIPL connectivity with better praxis and SRS scores, suggests that for
children with ASD, connectivity of the right cIPL may have compensatory influence on development of a wide range of skills - including motor and
social-communicative skills. These findings highlight the importance in understanding the involvement of the IPL connectivity in impaired
acquisition of skilled behavior in ASD with potential utility for development of movement-based intervention to augment social and
communicative skills.

110.072 Unlocking Hidden Voices - Detecting Intact Language Comprehension in Non-Verbal Autistic Children Using
Electroencephalography

S. Petit’, N. A. Badcock’ and A. Woolgar?, (1)Macquarie University, Macquarie University, NSW, Australia, (2)University of Cambridge, Cambridge,
United Kingdom

Background: A third of the autistic population remains minimally-verbal at school age. In order to tailor early targeted interventions for these
individuals, it is crucial that we grasp the scope of their receptive language and cognitive abilities. We are interested in the extent to which
minimally-verbal autistic children understand spoken language. Due to difficulties with obtaining reliable scores for this population with standard
testing materials, it is necessary to develop passive methods that allow us to assess language comprehension in individual children, without
requiring behavioural answers.

Objectives: Our first goal was to develop a neural marker of language comprehension that is sensitive to each individual using
electroencephalography (EEG). We sought to compare the individual sensitivity of different child-friendly, covert paradigms, analyses, and EEG
systems. Our second goal was to apply these paradigms to test a minimally-verbal child with autism.

Methods: First, we developed three child-friendly paradigms in which we presented identical auditory words (targets) in either a semantically
congruent or incongruent context. The semantic contexts consisted of either a single probe word that was related or unrelated with the target
(Experiment 1), or a sentence frame that was congruent or incongruent with the target (Experiment 2 and 3). In Experiment 3, we added short
visual animations that represented the sentence frame to support the semantic context and increase the children’s engagement. We measured
the brain responses of 50 typically-developing children to the target words. We used both traditional univariate analyses of the N400 event-
related potential, an index of semantic integration of words into their context, and Multivariate Pattern Analyses (MVPA) to examine whether we
could decode the semantic condition from the brain activity. We also assessed the quality of the signal recorded by a low-cost gaming EEG system,
Emotiv EPOC+, to that recorded by a research-grade system, Neuroscan Synamps?, recording from the two systems simultaneously.

Second, we tested BM, a 9-year-old minimally-verbal autistic child, on Experiment 1, using the EPOC+. We independently verified BM's preserved
language comprehension using the K-BIT-2 and PPVT-4 which we adapted so that she could respond non-verbally.

Results: Our three paradigms yielded a medium to high detection rate of differential brain responses to the two semantic conditions in typically-
developing children. We found the highest detection rate (88% of participants) in Experiment 2, using congruent and incongruent sentences, when
we used MVPA with the Neuroscan's data. EPOC+'s data yielded lower sensitivity (about 50% of participants). Our case-study BM showed N400-like
effects in two electrodes, consistent with her known preserved semantic comprehension.

Conclusions: Using EEG to record the brain’s response to language, we present a proof-of-concept for a neural index of language processing in
typically-developing children and one case with autism. We plan to test the methods in a larger group of non-verbal autistic children. Our results
may bring us closer to offering objective and reliable measures of language abilities in this population.
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110.073 What's Next? Rhythm-Based Anticipation in Children with ASD

S. Beker', S. Molholm? and J. J. Foxé?, (1)Department of Pediatrics, Albert Einstein College of Medicine, The Sheryl and Daniel R. Tishman Cognitive
Neurophysiology Laboratory, Bronx, NY, (2)Albert Einstein College of Medicine, Bronx, NY, (3)University of Rochester Medical Center, The Ernest ). Del
Monte Institute for Neuroscience, Rochester, NY

Background:

Information in the sensory environment tends to be highly predictive of upcoming events, allowing for online planning and decision-making.
Numerous studies have shown that the neural processing of predictable stimuli is significantly facilitated compared to that of non-predictable
stimuli. Clinical and anecdotal observations have led to the view that people with ASD have deficits in generating and/or applying predictions in
their daily lives, and there is some empirical support for this notion. However, the underlying neural mechanisms are not yet well understood. In
the face of rhythmic events, such as speech, music, or walking, brain oscillations become aligned with the rhythm - a process referred to as neural
entrainment. This way, the brain interacts with environmental cues to prepare for upcoming events. Moreover, neural activity prior to a cued
target, the Contingent Negative Variation (CNV), indicates how efficiently the brain is anticipating the upcoming event. A test of the integrity of
these neural processes provides insight into what drives impairments of prediction in ASD.

Objectives:

Here we sought to assess the integrity of anticipatory process in a rhythmically cued environment, in children with ASD. To this end, we presented
sensory stimuli in a cued context and measured cortical activity with scalp EEG, as well as psychophysics.

Methods:

Children with ASD (n=40) and age-matched controls (n=22), between 6 and 9 years old, were included. The groups did not differ significantly on
age or |Q. Participants responded to an auditory stimulus that was either preceded by & isochronously presented visual stimuli (with all stimuli in
one trial sequence presented at 1.5 Hz), or not. Due to their rhythmicity, the visual cues were highly predictive of the temporal onset of the
auditory target stimulus. High density 64-channel scalp EEG (BioSemi) was recorded during the task, as was behavior. The EEG data was analyzed
in both frequency and time domains, to examine the coherence of neural entrainment, and generation of the CNV.

Results:

We examined entrainment to the visual cues preceding the auditory target in the low-pass (1.9Hz) filtered data. While both groups showed
entrainment at the stimulating rhythm (1.5Hz), this was significantly greater in the control compared to the ASD group. In the broadband data, the
expected CNV was clearly observed in both groups, in the interval between the 4™ visual cue and the target. However, in the control group it onset
200ms earlier and was of greater amplitude compared to the ASD group. Thus while ASD can bring anticipatory processes online, this is severely
delayed compared to controls. Of note, analyses revealed that the sensory evoked responses were highly similar across the two groups of
participants.

Conclusions:

Anticipation of events is an adaptive function in the typical brain. Although children with ASD are known for atypical weighting of prior
expectations relative to sensory inputs, the brain processes underlying this impairment are not well understood. The delayed anticipation and
reduced entrainment to sensory cues that we see here offer evidence of the neural underpinnings of impaired event anticipation in children with
ASD.

110.074 Where You Look on a Face Matters! Neural Correlates of Early Face Perception Are Modulated By Featural Fixation in Adults
with and without Autism Spectrum Disorder
K. B. Parkington and R. J. Itier, Psychology, University of Waterloo, Waterloo, ON, Canada

Background: The eyes play an important role in guiding social communication behaviours, with important cascading effects on social cognition.
Recent neuroimaging research has also demonstrated a neural sensitivity to the eyes in neurotypical face perception, such that the N170 event-
related potential (ERP) - the earliest neural marker of face and eye perception - demonstrates a consistently larger amplitude when visual
fixation is enforced on the left or right eye within a face, compared to enforced fixation to other parts of the face (forehead, nasion, nose, or
mouth). A handful of studies have evaluated the N170 ERP in adults with ASD, reporting reduced amplitudes or delayed latencies when adults with
ASD perceive faces or eyes compared to neurotypical adults. However, ERP findings in ASD are inconsistent and despite the commonly observed
eye avoidance behaviours in ASD, these ERP studies did not control for visual attention, making it difficult to know where participants were
looking and how this may have impacted the ERP results.

Objectives: This study sought to control for visual fixation when adults with and without ASD viewed faces to clarify the neural correlates of early
face perception in ASD and how this may be similar or different to neurotypical face perception.

Methods: High-functioning adults with ASD and age-, gender-, ethnicity-, and 1Q-matched neurotypical adults were presented with faces in which
visual fixation was enforced on the left eye, right eye, nasion, nose, or mouth during an oddball detection (to flowers) task. Eye movements and
electroencephalography (EEG) recordings were synchronized offline, to ensure that only trials in which fixation was maintained on the feature of
interest were included. EEG recordings were then time-locked to face-onset, and the left and right hemispheric electrodes which showed the
maximal N170 response for all conditions were selected for each participant.

Results: Preliminary analyses (ASD = 13, neurotypical = 10) revealed a robust effect of featural fixation for both groups. N170 peak amplitudes were
significantly larger when fixation was enforced on the left or right eye compared to all other features, and this pattern was largely consistent
across groups. Moreover, fixation on the nasion or nose yielded the fastest N170 response in both groups, followed by the left and right eyes,
followed in turn by the mouth. Whilst there were no significant group effects or interactions, there was a tendency for adults with ASD to elicit
attenuated N170 amplitudes for the left eye, but slightly enhanced amplitudes for the mouth, relative to neurotypical adults.

Conclusions: These findings suggest that the early neural response to features within a face may be similar for adults with and without ASD when
fixation is enforced. Therefore, difficulties with eye contact and social communicative behaviours in ASD may not stem from differences in the
earliest stages of face perception and may instead be based in free-viewing preferences or later stages of face processing. These findings also
highlight the importance of controlling for visual attention in ERP studies in order to more clearly refine neural mechanisms in ASD and
neurotypical adults.
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111.075 Assessing Gender Differences in Autism Spectrum Disorder Using the Gendered Autism Behavioral Scale (GABS)

E. Clarke', L. Hull?, R. Loomes?, C. E. McCormick?, S. J. Sheinkopf® and W. Mandy?, (1)Rhode Island Consortium for Autism Research and Treatment,
Providence, RI, (2)University College London, London, United Kingdom of Great Britain and Northern Ireland, (3)University College London, London,
United Kingdom, (4)Purdue University, West Lafayette, IN, (5)Brown Center for the Study of Children at Risk, Women and Infants Hospital,
Providence, RI

Background: Females with autism spectrum disorder (ASD) are diagnosed later than males with ASD (Lai et al., 2015). Some suggest gendered
differences in ASD symptomatology, also known as the female autism phenotype, may contribute to delayed diagnoses for females with ASD
(Bargiela et al., 2016). However, there are no standardized measures to assess the presence or absence of the female autism phenotype in
individuals with ASD. The Gendered Autism Behavioral Scale (GABS) is a coding frame developed at University College London (UCL), measuring
hypothesized components of the female autism phenotype in recordings of ADOS-2 administrations (Loomes, 2016). Preliminary GABS results were
promising, with females scoring significantly higher than males (Loomes, Hull, Skuse, & Mandy, 2017). This study assessed the feasibility and
validity of the GABS in an entirely new sample, the Rhode Island Consortium for Autism Research and Treatment (RI-CART).

Objectives: To assess the inter-rater reliability of the GABS, and replicate pilot findings that the GABS differentiates phenotypic expression of
females versus males from video-recorded Module 3 and 4 ADOS-2 administrations.

Methods: A UCL researcher involved in piloting the GABS trained a RI-CART researcher to code the GABS. The first RI-CART researcher then trained
a second, independent RI-CART researcher. During this second training, instances in which the RI-CART researchers could not reach consensus on
a given item were resolved by the UCL researcher.

This study analyzed recorded ADOS-2 assessments from males (n = 40) and females (n = 20) aged 4-59 years enrolled in RI-CART, a state-wide,
community-based sample. Participants had community diagnoses of ASD and a positive ADOS-2. Female participants were matched with two male
participants of similar age, 1Q, and/or Vineland ABC scores.

Results: Acceptable inter-rater reliability was achieved between the UCL and first RI-CART researcher (k = 0.69) as well as the first and second RI-
CART researchers (k = 0.72). Chi-squares indicated male participants received significantly higher scores than female participants on GABS items
(2 (externalising difficulties) X2 (1, n = 60) = 6.56, p = .010 and D1 (reported interests frequency/intensity) X2 (3, n = 60) = 8.81, p = .032, indicating
male participants reported more externalizing symptoms and more intense restricted interests than female participants. However, the difference
in overall GABS scores between males (M = 14.52, SD = 5.42) and females (M= 16.38, SD= 5.05) was not significant t(58)= 0.784, p = .076.

Conclusions: This study found acceptable inter-rater reliability between GABS assessors across UCL and RI-CART. Validity tests resulted in a partial
replication of female vs. male differences on the GABS. This lack of differences may be attributable to an overly small and/or heterogeneous
sample. The GABS could provide a means of extracting valuable data on the hypothesized female autism phenotype through a widely employed
assessment, the ADOS-2. Future research should assess the GABS' reliability and validity in larger samples, and consider additional tests of
validity such as differentiating females with ASD and a negative ADOS-2 (i.e., false negatives) from females with concordant ADOS-2 and clinical
diagnosis.

111.076 Assessing Theory of Mind and Its Relationship to ASD Symptom Severity
L. A. Oakes, A. Canfield and L. Rothschild, University of Rochester Medical Center, Rochester, NY

Background: Theory of mind (ToM) has long been studied as a core weakness in autism spectrum disorder (ASD; Tager-Flusberg, 2007) due to its
relationship with social and emotional reciprocity, a core symptom of ASD. The literature indicates that better ToM is associated with higher
cognitive functioning and less severe social deficit in ASD (Livingston et al., 2018; Happe, 2015). ToM has been explored as a focus of intervention,
but there has been limited evidence that these interventions are effective, partly due to limited outcome measures (Fletcher-Watson, McConnell,
Manola & McConachie, 2014). Tasks that measure ToM tend to vary greatly between studies, are lengthy, and require significant training to
administer. The NEPSY-1I ToM subtest is a relatively new standardized measure of ToM skills that can be used in the assessment of children with
and without ASD. Furthermore, while ToM abilities have been compared to measures of ASD symptom severity such as the Social Responsiveness
Scale, they have not been compared to the recently released ADOS-2 Comparison score. Due to the high applicability and use of both of these
measures, the relationship between ASD severity, as measured by the ADOS-2 Comparison Score, and ToM, as measured by the NEPSY-II, is
important to examine.

Objectives: This study evaluates the relationships between ToM as measured by the NEPSY-1I and ASD symptom severity, as measured by the
ADQS-2 Comparison Score. We hypothesize that ToM skills will predict ASD symptom severity above and beyond cognitive abilities.

Methods: Children with ASD, ages 6-12, with a full scale 1Q (FSIQ) score above 50, were assessed with the Stanford-Binet Intelligence Test, 5t
Edition, the social perception subtests of the NEPSY-II and the ADOS-2. ToM was regressed onto the ADOS-2 comparison score after controlling for
FSIQ.

Results: Fifty-two children (43 males, 9 females) with ASD, a mean age of 9.6 (SD = 1.9), and a mean FSIQ of 92.79 (SD = 19.53, range: 51-126)
participated in the study. All participants completed Module 3 of the ADOS-2. FSIQ was a significant predictor of the ADOS-2 comparison score, r =
0.32, F(1, 49) = 5.73, p = 0.02, predicting 10.5% of the variance. Together, FSIQ and ToM predicted 24% of the variance, r = 0.52, F(2, 48) = 8.90, p =
0.001 with ToM accounting for significantly more variance, R? Change = 0.17, F(1, 48) = 10.9, p = 0.002.

Conclusions: Theory of Mind skills significantly predicted ASD symptom severity, even when controlling for overall IQ. These results suggest that
ToM is associated with ASD symptoms, even when accounting for broad differences in cognitive functioning. Given the age range of our sample
and the relative stability of their IQ, this highlights the impact ToM skill training may have for school-age children with ASD. While ToM
interventions that use visual aids show promise (Paynter & Peter, 2013), many studies have mixed results due to limitations in outcome measures.
Our results support the use of the NEPSY-1I ToM assessment in ASD research and clinical practice, as a brief, standardized, easy-to-administer
measure of ToM.
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111.077 Assessment of the Female ASD Phenotype: The M-ASD Questionnaire
M. L. Bezemer, R. H. Grondhuis and E. M. Blijd-Hoogewys, INTER-PSY, Groningen, Netherlands

Background:

ASD diagnostics are based mainly on the male ASD phenotype. People with a female ASD phenotype are often under- or misdiagnosed. This
phenotype seems more subtle due to better camouflaging techniques (Lai et al., 2011), a higher social motivation and gender specific
preoccupations (Hiller et al., 2014). However, an ASD diagnosis is indisputably present.

A questionnaire taking into account the female ASD phenotype could aid in a faster identification of these women, but also of men with this more
subtle phenotype. This could lead to a better prognosis, prevent secondary problems, reduce family stress and societal costs (Garcia-Primo et al.,
2014).

In 2016, we developed the Miss-ASD questionnaire (M-ASD). It consists of 120 items derived from literature search on female ASD expressions,
clinical impressions of the authors, and data analysis of sex differences in adults with ASD on other questionnaires. The M-ASD covers 6 domains:
Social interaction and communication, Rigidity, Coping and camouflaging, Sensory issues, Information processing, and Miscellaneous (INSAR,
Grondhuis et al,, 2018).

Objectives:
Shortening the M-ASD for clinical use.
Methods:

Adults suspected for ASD underwent an extensive ASD diagnostic assessment. At start, they also completed the M-ASD. Independent researchers
scored these questionnaires.

The research group ultimately consisted of 183 patients (age: M=35.07, SD=12.54), of which ultimately 83% received an ASD diagnosis. There were 88
women with ASD, 63 men with ASD, and also 25 women and 7 men with other psychiatric diagnoses (non-ASD group).

Qualitative analyses were based on recent literature (2016-2018) and two focus groups: 1) 3 women and 1 men with ASD, and 2) 4 psychologists
with elaborate ASD expertise. Quantitative analyses consisted of individual item analyses, including discriminant indices and Fisher-Z exact tests.
Item judgement, based on focus groups and statistical analyses, was categorized as a ‘keep’, ‘reject’ or ‘doubt’ classification.

Results:

ASD patients scored higher than non-ASD patients on every M-ASD item. Based on the combination of focus groups and statistics, the best 47
items were retained. Among them are the items that differentiated the most clearly between ASD/non-ASD, and more specifically between
ASD/non-ASD women (DI 0.3-0.7, significant Fisher test). The items that best captured the female ASD phenotype (differentiation ASD women/ ASD
men) concern sensory and camouflage issues.

Based on the focus groups and new literature, 15 items of the 47 items were rephrased and 7 novel items, mostly on camouflaging, were added.
Conclusions:

The new, abbreviated version of the M-ASD (54 items) is more appropriate for clinical use than the initial version. The M-ASD seems to be able to
capture the female ASD phenotype. The most prominent items concern sensory and camouflaging issues, as was expected from literature.

Most ASD screening instruments are developed and validated in the general population. Those instruments perform less well in clinical practice,
in terms of sensitivity and specificity (Bezemer et al., submitted). This is not the case for the M-ASD. Follow-up research will focus on the further
validation and standardization of this promising new screening tool in a larger clinical sample, also including non-ASD samples.

111.078 Association between Self-Reported and Clinician-Rated Anxiety in Adults with Autism Spectrum Disorder and Adults with
Schizophrenia Spectrum Disorders

K. S. Ellison’, ). Wolf, T. Winkelman?, E. Jarzabek?, A. Naples?, J. Foss-Feig?, V. Srihari*, A. Anticevic* and J. McPartland? (1)Department of Psychology,
Louisiana State University, Baton Rouge, LA, (2)Child Study Center, Yale University School of Medicine, New Haven, CT, (3)Seaver Autism Center,
Department of Psychiatry, Icahn School of Medicine at Mount Sinai Hospital, New York, NY, (4)Division of Neurocognition, Neurocomputation, and
Neurogenetics (N3), Yale University School of Medicine, New Haven, CT

Background: The prevalence of anxiety in adults with Autism Spectrum Disorder (ASD) and adults with Schizophrenia Spectrum Disorders (SSD) is
high. Typically, multiple assessment modalities are used to capture specific symptomology, yet there is limited research examining self-report vs.
clinician ratings of anxiety transdiagnostically in adults with ASD and with SSD.

Objectives: The current study investigated demographic factors and clinical features as predictors of clinician-assigned anxiety diagnoses
transdiagnostically. It was hypothesized that self-report ratings of anxiety in both ASD and SSD diagnostic groups would be associated with
increased probability of meeting diagnostic criteria for a comorbid anxiety disorder on a clinician-rated measure.

Methods: Collected as part of a larger research study, the sample included 36 adults with ASD (27 male; M=25.06 years old) and 27 adults with SSD
(22 male; M=23.29 years old). Diagnoses were confirmed by the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2) and Structured
Clinical Interview for DSM-IV (SCID-IV). 1Q was measured using the WASI-II (ASD M=105.11, SD=15.51; SSD M=95.96, SD=11.43). Anxious symptomology
was measured using the self-report Beck Anxiety Inventory (BAI), and the clinician-rated Mini International Neuropsychiatric Interview (MINI). A
dichotomous (yes/no) variable was created to indicate the presence (ANX)/absence (N-ANX) of an anxiety disorder based on the MINI. ASD
symptomology was measured by the ADOS-2 Severity Score (DSM-5 ADOS-2 Module-4 algorithm) and SRS-2 self-report and SSD symptomology was
measured by the SAPS/SANS.

Results: An independent-samples t-test was conducted to investigate differences in self-report ratings between the ANX-group and N-ANX-group.
As expected, the ANX (M=13.28, SD=9.49) and the N-ANX (M=7.56, SD=9.63) groups differed significantly; t(61)=2.14, p=.04. There was a significant
point bi-serial correlation between clinician and self-report ratings, r,,(63)=-26, p=.04, with anxiety diagnoses associated with higher ratings on
the self-report. To further explore this relationship, a binomial logistic regression was performed to ascertain the effects of age, gender, 1Q, level
of autism and SSD symptomology, and self-report ratings on the likelihood of receiving an anxiety diagnosis on the MINI. The logistic regression
model was statistically significant, %(7)=55.23, p<.001. The model explained 87.5% (Nagelkerke R?) of the variance in clinician ratings and correctly
classified 94.8% of cases (sensitivity 94.1%, specificity 95.1%, positive predictive value 83.3%, negative predictive value 93%). Of the seven
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predictors, three were statistically significant: gender (B=-5.16,Waldy? =5.14,p=.02), ADOS-2 Severity Score (B=.52,Waldy?=6.47,p=.01), and SRS-2 Total
Score (B=-.358,Waldy?=10.31, p=.001). Males had 5.16 times lower odds of being diagnosed with anxiety than females. Increasing ADOS-2 severity
scores were associated with an increased likelihood of clinician-rated diagnosis but increasing SRS-2 scores were associated with a reduced
likelihood. Age and SSD symptomology approached significance (p=.06 and p=.07), respectively.

Conclusions: Results demonstrate an association between self-report and clinician ratings of anxiety, but surprisingly, self-report of anxiety was
less predictive of an anxiety diagnosis than other factors such as gender or ASD symptomology. SSD symptomology was approaching significance
as a predictor, which may suggest that individuals, regardless of primary diagnosis, are reporting symptomology related to both ASD and SSS that
lead to a greater likelihood of a clinician-rated anxiety diagnosis.

111.079 Associations Among Adaptive Behavior, Cognition, and ASD Status Among Young, Underserved Children

J. Harris’, C. N. Coffield? Z. Cidav?, M. Lopez*, N. V. Gonzalez, Y. M. Janvier® and D. S. Mandell®, (1)Children's Specialized Hospital, Mountainside, NJ,
(2)Pediatrics, Rutgers RWJ Medical School, New Brunswick, Nj, (3)University of Pennsylvania, Philadelphia, PA, (4)Autism, Children's Specialized
Hospital, Fanwood, NJ, (5)Medical, Lehigh Valley Medical Center, Allentown, PA, (6)Center for Mental Health, University of Pennsylvania,
Philadelphia, PA

Background: People with ASD often experience impairments in adaptive behavior, regardless of intellectual ability. Typically, 1Q is higher than
measures of adaptive behavior would predict in the general population. This association has not been explicitly examined among traditionally
under-resourced children. Adaptive behavior is typically assessed based on caregiver report whereas intellectual functioning is measured by a
trained professional. While there has been some investigation of the relationships among adaptive behavior, 1Q and ASD status, little is known
about the relationship of these indices among low income or racial/ethnically diverse young children. Quantifying these relationships among
populations with known disparities in accessing healthcare may help explain some of these disparities. That is, if these families rate adaptive
behavior higher relative to 1Q, it may result in missed diagnosis of ASD because parent level of concern may not be high enough to trigger a
formal diagnostic referral.

Objectives: To examine the associations among adaptive behavior, cognitive functioning and ASD status among young children from low income,
racial/ethnic minority or limited English proficiency families.

Methods: Young children referred for developmental evaluation (at-risk group) and those who screened positive on ASD screening tools from a
general population received evaluations including ADOS-2, cognitive functioning (Mullen Scales of Early Development) and adaptive behavior
(Adaptive Behavior Assessment Scale-2) measures. Both groups were from low-income, ethnic/racial minority or limited English proficiency
families.

Results: Among the 288 at-risk children, adaptive behavior and cognitive functioning were positively associated and adaptive behavior was
significantly higher than cognitive score. ASD status was negatively associated with both composite adaptive behavior scores and composite
cognitive scores. Neither cognitive score nor adaptive behavior was associated with parent primary language or ethnicity.

Among the 179 children from the general population who screened at-risk for autism, adaptive behavior and cognitive functioning were also
positively associated, and adaptive behavior score was significantly higher than cognitive score. ASD status was not associated with adaptive
behavior, but was negatively associated with cognitive score. Neither cognitive score nor adaptive behavior was associated with primary language
or ethnicity.

Conclusions: Adaptive behavior, cognitive functioning and ASD status are correlated for young underserved children already identified as at-risk
for ASD. When identified through population based-screening, the same relationships hold, except that parent-reported adaptive behavior scores
are not significantly associated with ASD status. In both at risk and population-based underserved groups, parent-reported adaptive behavior was
significantly higher than measured cognitive functioning. This differs from previous ASD research which more typically finds 1Q to be higher than
parent-reported adaptive behavior. It is noteworthy that within this underserved population of young children, parent ethnicity and primary
language were unrelated to the adaptive behavior or cognitive functioning of the child. Implications for screening and diagnosis will be discussed.

111.080 Behavioral Coding of Social-Communication and Conversational Skills for Adolescents
S. Hurwitz, Special Education, Indiana University, Bloomington, IN

Behavioral Coding of Social-Communication and Conversational Skills for Adolescents with Autism

Background: The social and communication skills of adolescents with autism are frequently evaluated using parent and self-report tools like
surveys and questionnaires. Although observational measures of behavior change are more objective and add ecological validity, few such
assessments exist (Dolan et al., 2016).

Objectives: To develop a behavioral coding system to evaluate conversational reciprocity skills and nonverbal communication skills exhibited by
adolescents with autism during naturalistic conversations.

Methods: Using definitions of social communication skills from the literature, we created a video coding system of conversational behaviors. Two
categories were made: Conversational Reciprocity (which includes 12 codes) and Nonverbal Communication (which includes 5 codes). Doctoral
students from School Psychology and Special Education were trained to code videos of 10-minute naturalistic conversations using the coding
system. Videos were evaluated using partial-interval coding, with 20-second intervals. A computer program (MATLAB and Statistics Toolbox
Release, 2012) broke the videos up into 20-second bins, which were scored for the presence of each of the 17 codes. To test the coding system, 60
videos of adolescents with autism engaged conversations with adults were coded.

Results: Most codes were clear enough for coders to accurately identify across individuals and over time. Only one code was dropped
(“Appropriate eye contact”). Coders found it too difficult to reliably identify, as it was written. It was replaced with “Inappropriate eye contact,” as
coders were able to consistently identify when there was a lack of eye contact or when the quality of a stare was too intense. Reliability: Inter-
observer agreement (I0A) was calculated and coders reached between 85%-94% reliability.

Conclusions: Changes in conversational skills can be accurately identified and tracked using this partial-interval video coding system. Future
applications: This tool could be useful to evaluate social skills and/or communication interventions for adolescents with autism who are able to
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engage in reciprocal conversation.

111.081 Behavioral Phenotyping of Propionic Acidemia: A Neurometabolic Disorder with Prominent Neurodevelopmental Sequelae

C. Chlebowski', 0. Shchelochkov?, A. Thurm’, D. Adedipe’, G. Muldoon’, S. Ferry?, J. Sloan? I. Manoli? and C. Venditti?, (1)National Institute of Mental
Health, Bethesda, MD, (2)National Human Genome Research Institute, National Institute of Health (NIH), Bethesda, MD

Background: Although neurometabolic disorders have been associated with neurodevelopmental problems, few natural history studies exist.
Propionic acidemia (PA) is an autosomal recessive condition (OMIM# 606054), wherein mutations in the PCCA and PCCB genes cause propionyl-CoA
carboxylase deficiency and accumulation of toxic propionate-related metabolites. While Intellectual Disability (ID) has been documented as a
complication of PA, autism spectrum disorder (ASD) in PA has only been assessed recently. Recent reports suggest a potential relationship
between PA and ASD, with two small studies indicating the rate of ASD in PA may be between 20-40% with ID and anxiety prominent in those
diagnosed with ASD (de la Batie et al., 2017).

Objectives: The current study reports on 24 patients diagnosed with PA who received neurodevelopmental evaluations, including comprehensive
ASD assessments, as part of a natural history protocol in order to characterize the sample and explore the relationship between PA and ASD.
Methods: In this observational case series, participants with PA received behavioral evaluations of cognitive and adaptive functioning, and autism
symptoms. The appropriate Wechsler test for an individual's age was attempted as a cognitive assessment; if the participant was unable to
achieve basal, the Mullen Scales of Early Learning or Differential Ability Scales (DAS-II) was administered. Adaptive behavior was assessed with
the Vineland Adaptive Behavior Scales-1I. The autism assessment battery was administered by clinical psychologists with research reliability on
the Autism Diagnostic Observation Schedule (ADOS-2) and Autism Diagnostic Interview-Revised (ADI-R). ASD assessments were administered to
16/24 participants; 3 did not complete extended testing due to fragile medical condition, 2 due to time constraints, and 3 did not present with
clinical indications of ASD (i.e., SCQ scores <5, SRS-2 t-scores <56). In the ASD sample, 14 participants received both the ADOS-2 and ADI-R; 1
received only ADI-R and 1 only the ADOS-2.

Results: Participants were primarily female (n=13; 54%) with an age range from 3.5 to 34.4 years (mean =12.89, SD=8.03). Cognitive assessments
were completed using a Wechsler scale (n=18), Mullen (n=5) or the DAS-II (n=1). Standard scores (1Q) were calculated, with developmental
quotients (DQ) for children who received assessments out of age range. Mean cognitive 1Q/DQ were 60.84+27.2. Adaptive skills were low with a
mean Vineland-Il ABC SS of 63.75+23 (range 20-100) and low range Communication (64.7+25.2), Daily Living (63.5¢+23) and Socialization (67.5+2523.4)
scores.

ADOS-2 Modules 1(n=3), 2 (n=2), 3 (n=9) and & (n=1) were administered. Across all modules, 9/15 children (60%) met for autism and 3/15 (20%) met
for ASD. Mean ADOS severity score for the assessed sample was 6.58 (SD=3.3). The ADI-R was completed for 15 patients; 10 (67%) met ADI-R overall
criteria for autism. Twelve of the 16 assessed participants were determined by clinical judgment to meet criteria for an ASD diagnosis.
Conclusions: A high rate of ASD was observed in the PA cohort, which approaches rates found in other genetic conditions traditionally associated
with ASD (e.g. Fragile X). Further exploration of the neurometabolic effects of PA and related disorders and the underlying pathophysiology can
help develop therapy approaches.

111.082 Behavioural Profile of Anxiety in Individuals with Autism Spectrum Disorder (ASD) Who Speak Few or No Words and People
with Genetic Syndromes Associated with ASD Symptomology

G. Edwards’, J. Tarver', A. Shirazi?, C. Oliver’ and J. Waite, (1)Aston University, Birmingham, United Kingdom, (2)University of Birmingham,
Birmingham, United Kingdom, (3)Cerebra Centre for Neurodevelopmental Disorders, Birmingham, United Kingdom
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Background: Individuals diagnosed with Autism Spectrum Disorder (ASD) are at heightened risk of experiencing mental health problems.
Morespecifically,the prevalence of anxiety is estimated at 11-84% with most studies reporting a rate of approximately 40%. The majority of anxiety
research has focused on individuals with ASD who have an 1Q>70. The presence of severe to profound intellectual disability (ID) in ASD, and
associated communication impairments, poses a challenge for the identification of anxiety because many individuals are unable to report
internal states. Observational assessments and parental rating scales of anxiety for people with ASD and severe to profound ID are confounded by
significant overlap between behavioural markers of anxiety, depression and pain. Developing a deeper understanding of the profile of anxiety and
the behavioural markers associated with anxiety in this population will aid clinicians in the assessment and identification of anxiety.

Objectives: To explore the parent-reported profile and behavioural markers of anxiety in autistic individuals and individuals with genetic
syndromes associated with ASD who have severe to profound ID (non-verbal or odd words only on the Wessex Questionnaire).

Methods: A semi-structured bottom-up interview was completed with parents/carers. Interviews followed a schedule and a coding scheme. The
interview focused on identifying behaviours that are present when individuals display anxiety and triggers of anxiety.Inter-rater reliability was
established between two raters.Parents/carers completed questionnaires including the Social Communication Questionnaire (SCQ), the Wessex
Questionnaire (a proxy measure of adaptive ability) and the Anxiety, Depression and Mood Scale (ADAMS).

Results: To date, 25 interviews have been completed with parents/carers of individuals with ASD (n=20; 85% male; mean age=18.9 years) and
parents/carers of individuals with genetic syndromes associated with ASD (n=5; 40% male; mean age=11.8 years). The behaviours most frequently
endorsed by parents/carers as being markers of anxiety were increased vocalisation (n=18), self-injury (n=13), repetitive behaviour (n=13), the
need to flee (n=12) and pacing/restlessness (n=12). The most frequently endorsed triggers of anxiety were routine changes (n=17), sensory
overload (n=15), specific phobias (n=12), social interactions (n=11) and new situations/unfamiliar settings (n=11). In the interview, parent-reported
anxiety severity and the total number of anxiety triggers correlated with the general anxiety subscale of the ADAMS (r,=.434,p<0.05; r,=.462, p<0.05
respectively). Individuals with a clinical diagnosis of ASD scored higher on the general anxiety subscale of the ADAMS and had a significantly
higher number of parent-reported triggers when compared to individuals with genetic syndromes (U=14.5, p<0.05; U=19.5, p<0.05 respectively).
However, no relationships were identified between SCQ score, Wessex score and any of the anxiety/mood subscales from the ADAMS. By May 2019,
we aim to present data from 50 families (ASD individuals, n=25; genetic syndromes, n=25) following the completion of additional interviews.
Conclusions: Parents/carers could describe behavioural markers observed in their children as a response to anxiety-provoking triggers.The
information gathered from these interviews will be used to develop a clinical assessment tool for anxiety for autistic individuals with ID, which
will then be validated by comparing scores on this measure to consensus clinical diagnosis.

111.083 Can Screening Measures for Autism in Adults Predict Diagnosis?

J. Robinson’, C. Allison?, . C. Claré®, B. Auyeung*, M. V. Lombardo®, N. Nagra® and S. Baron-Cohen?, (1)CLASS, Cambridgeshire and Peterborough NHS
Foundation Trust, Cambridge, United Kingdom, (2)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United
Kingdom, (3)Psychiatry, University of Cambridge, Cambridge, United Kingdom, (4)University of Edinburgh, Edinburgh, United Kingdom, (5)University
of Cambridge, Cambridge, United Kingdom, (6)School of Psychology, University of East London, London, United Kingdom

Background: Clinic referrals for the diagnosis of autism spectrum conditions (hereafter autism) in adults of average or above 1Q are on the rise.
The increase is placing pressure on clinical services to meet demand. This may partly reflect under-diagnosis of this subgroup of autism for
historical reasons. Screening measures at the point of referral may aid adult services to identify those individuals who are highly likely to receive
a diagnosis, enabling more efficient diagnostic procedures.

Objectives: We tested three screening measures: the Autism Spectrum Quotient (AQ) and Empathy Quotient (EQ) (both self-report), and the
Relatives Questionnaire (RQ) (retrospective, parent/informant-report version of the Childhood Autism Spectrum Test) to establish which measure
or combination of measures best predicted a clinical diagnosis of autism in adults.

Methods: We conducted a retrospective case review of 460 adults attending a specialist diagnostic service between January 2011 and December
2014 in England. They had been screened using the AQ, EQ, and RQ. The criterion for a diagnosis of autism was a score of >10 on the Adult
Asperger Assessment (AAA) in combination with expert clinical judgement.

Results: 88% (N= 405) of the adults assessed met the criterion for a diagnosis of autism, with those who were diagnosed scoring, as predicted,
significantly higher on the AQ and RQ and lower on the EQ. 9.8% (N=45) reached the cut-off score on only one measure, and 35% (N=161) reached
the cut-off score on 2 measures. 51.3% (N=236) met the cut-off score on all 3 measures. Meeting the cut-off on all three measures indicated a 98%
likelihood of a clinical diagnosis of autism in assessed individuals.

Conclusions: The findings from this study confirm that the combination of all 3 screening measures strongly predicts diagnosis, compared with
using one or two measures alone. The results have clear implications for future research into the development and performance of short-forms of
the 3 measures and the examination of the 3-measure screening protocol to inform more efficient diagnostic pathways. With a combined PPV of
98% services can be confident that those who do screen positive on all three measures are in fact likely to be affected by the condition. Screening
profiles of referrals can be triaged for progressing to an accelerated assessment for those screening positive on all measures, saving resources for
the more complex referrals, or those with an atypical screening presentation.

111.084 Characterizing Potential Implementation Processes and Influences in a Community Effectiveness Trial of Standardized
Pediatric Screening for ASD

A. C. Stahmer’, G. Vivanti?, D. A. Fein®, T. Dumont-Mathieu®, S. Dufek®, M. L. Rocha®, M. R. Talbott" and D. L. Robins’, (1)Psychiatry and Behavioral
Sciences, University of California at Davis MIND Institute, Sacramento, CA, (2)A] Drexel Autism Institute, Philadelphia, PA, (3)Psychological Sciences,
University of Connecticut, Storrs, CT, (4)University of Connecticut, Storrs, CT, (5)Psychiatry, University of California, Davis, Sacramento, CA,
(6)Psychiatry and Behavioral Sciences, UC Davis MIND Institute, Sacramento, CA, (7)Drexel University A.J. Drexel Autism Institute, Philadelphia, PA

Background: Children with autism spectrum disorder (ASD) who start treatment earlier have better outcomes; although universal toddler
screening can detect many cases of ASD much younger than the national average (Robins et al., 2014), inconclusive outcome data means
standardized screening is not always recommended (Siu et al.,, 2016). A current randomized trial aims to fill this gap, connecting the dots between
the screening and treatment literatures, and demonstrating that standardized, high-fidelity, universal screening lowers the age of diagnosis and
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treatment onset, leading to improved short- and long-term outcomes. If the study has positive outcomes, a remaining challenge will be the
translation of standardized screening into usual pediatric care. Currently, even when physicians report using ASD screening methods, they are not
using evidence-based methods to ensure accurate identification of ASD risk.

Objectives: The purpose of this paper is to capitalize on this effectiveness trial to undertake an in-depth examination of implementation factors
impacting standardized use of the Modified Checklist for Autism in Toddlers with Follow up (MCHAT-R/F) using the Exploration, Preparation,
Implementation and Sustainment (EPIS) framework.

Methods: An implementation researcher is conducting semi-structured interviews with the MCHAT-R/F developers and experts from the three
study sites across the recruitment and early implementation phases of the project to gather first-hand accounts potential facilitators and barriers
to screening implementation process. An interview guide was developed by independent implementation scientists to gather Pl and coordinator
perspectives on barriers and facilitators to MCHAT-R/F adoption and early implementation. Transcripts are analyzed in an iterative process using
the “coding, consensus, co-occurrence and comparison” methodology rooted in grounded theory (Williams et al., 2009).

Results: Preliminary results suggest that both outer and inner context factors influenced study participation and implementation across study
sites and practices. Preliminary analyses indicate the adoption phase was influenced by perceived value of universal screening by physicians and
access to timely evaluation and treatment. Implementation barriers included challenges with integrating the screening into workflow and time.
Specific influences including leadership, site, provider and patient factors will be described across the preparation and implementation phases.
Conclusions: Standardized ASD screening implementation in community pediatric offices is a complex process involving interactions between
intervention developers, and community stakeholders including systems, organizations, and providers. The use of the EPIS framework helps to
identify and organize both outer and inner context factors that may impact implementation across the phases of the process. Data gathered
during this efficacy trial will provide recommendations for future scale up of universal screening.

111.085 Childhood Autism Screening Test (CAST) As a Screening Tool for ASD: Utility in a Community Population in Lagos, Nigeria

E. A. Campbell', B. Fadipe’, K. A. Ogunsola’, Y. Oshodi? and A. E. Lamikanra®, (1)Lagos University Teaching Hospital, Lagos, Nigeria, (2)University of
Lagos College of Medicine, Lagos, Nigeria, (3)Blazing Trails International, Frisco, TX

Background:

Autistic spectrum disorder (ASD) is routinely screened during childhood in developed countries but still missed in developing countries. With
increasing awareness about ASD, it has become pertinent for us to use simple tool to assist in early identification due to scarcity of manpower
especially in our rural communities.

Childhood Autism Screening Test (CAST) a screening instrument developed as a combination of behavioural symptom of ASD according to
International Classification of Disease (ICD-10) and Diagnostic and Statistical Manual fourth edition (DSM-1V) has been widely used in western
societies. A few studies have reported use among African-American but none among Africans.

Objectives: To determine the utility of CAST for screening for ASD among individuals with neurodevelopmental disorders in Lagos state, Nigeria
Methods:

Participant were recruited during an annual community screening for autism and other neurodevelopmental disorders which is a collaboration
between a bank, Blazing Trail International USA (a Non-Governmental Organization) and Centre for Autism and Neurodevelopmental Disorders
(CAND-Do) of the College of Medicine, University Lagos. Participants were reached via mails, radio jingles, word of mouth and text messages. They
were screened in stages using a sociodemographic questionnaire, CAST for those aged 4 and above and diagnosis was based on DSM V criteria for
ASD. A score of 15 and above was used to determine positivity on CAST.

Results:

A total of 268 participants attended the screening exercise. Two hundred and eighteen individuals were attending for the first time (81.3%). More
than three quarters were eligible for CAST (76.9%) and majority of them (83%) completed CAST. Sensitivity is 70.8%, specificity 60.4% and positive
predictive value 52.3%.

Conclusions:

CAST was found to be a user friendly instrument with high specificity and sensitivity in diagnosis of ASDs. It should be considered for larger
validation study for autism in Africa.

111.086 Clinical Profiles of Children with Early Diagnosis of Autism Spectrum Disorder
ABSTRACT WITHDRAWN

Background: Early identification of developmental disabilities is a high priority for the WHO to allow action to reduce impairments through Gap
Action Program on mental health. In India, early diagnosis of developmental disorders in children is a challenge on account of poor awareness
about developmental milestones, delayed help seeking behavior of parents, poor compliance to well baby clinic visits and limited resources. The
average age of diagnosis in India, according to published studies, ranges from 42 months to 55 months.In cities of India, however the scenario is
changing on account of higher education, awareness among parents and referring pediatricians and need to seek timely help from Pediatricians.
The centre at which the current study was conducted has seen a drop of average age of referral from 5 years and above for children suspected of
Autism Spectrum Disorder in 20012 to 3.7years in 2017.

Objectives: To provide a review and meta-analysis of children referred with high index of suspicion for ASD.

Methods: Sample was obtained from a multidisciplinary child development centre in Mumbai, India. Children diagnosed with ASD (based on DSM
V) or with a provisional diagnosis of Autism Spectrum Disorder were included in the study. Detailed developmental pediatric evaluations included
pre natal, peri natal history and assessment of neurodevelopmental achievement. These children underwent a trans-departmental evaluation
which included a Neurodevelopmental exam by a Developmental Pediatrician, hearing evaluation, DSM V and DQ/IQ evaluation by qualified
Psychologists, Occupational Therapy and Speech and Language evaluation. Retrospective quantitative analysis revealed key findings.

Results:
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915 children were referred to the centre in the year 2017 with developmental concerns. Of these, 260 children underwent a DSM V Evaluation for
ASD (Mean Age 3.7 years).55 percent children were above 3 years of age and 113 (43%) children were below 3 years of age and had a provisional
diagnosis of ASD. Majority of the children (75%) had moderate degree of autism. 13%of these children had mild autism and 11%had severe degree
of autism. 27 percent children had an NICU stay most commonly due to neonatal hyperbilirubinaemia.

A similar study at the centre in 2016 showed 98.3% had no significant neonatal event. About 46 percent of mothers had an antenatal illness in the
form of hypothyroidism, PIH, anaemia or infections. The average age of the mother at the time of delivery was 29 years. 32 of the 260 children had
average DQ/1Q.86 children had mild subnormality, 48 had moderate subnormality and 11 had severe subnormality in social or intellectual
functioning.

Conclusions: Increasing number of children referred at an early age with high suspicion of ASD in metropolitan cities of India necessitates
rigorous follow up to provide holistic intervention programs and harness their developmental potential during critical period of brain
develpoment. the study emphasises the need to longitudinally map the course of these early diagnosed group for assessing stablity of diagnosis
and measure outcomes of intervention when compared to late diagnosis group.need for large scale training of trainers across the country and a
model worth emulation for other developing countries.

111.087 Cognitive Control Development in Autism Spectrum Disorder: Can Rdoc Help Us to Better Understand Behavioral
Phenotypes and Pathophysiology?

M. K. Krug’, C. C. Coleman? M. V. Elliott3, J. P. Hogeveen®*, R. Wulff’, T. A. Niendam® and M. Solomon?, (1)Department of Psychiatry & Behavioral
Sciences, UC Davis MIND Institute, Sacramento, CA, (2)Department of Psychiatry & Behavioral Sciences, The Medical Investigation of
Neurodevelopmental Disorders (MIND) Institute, University of California, Davis, Sacramento, CA, (3)Department of Psychology, University of
California, Berkeley, Berkeley, CA, (4)Department of Psychology, University of New Mexico, Albuquerque, NM, (5)Psychiatry, UC Davis, Sacramento,
CA, (6)imaging Research Center, Sacramento, CA

Background:

Many individuals with Autism Spectrum Disorder (ASD) exhibit executive function deficits which persist into adolescence and young adulthood,
and map closely to RDoC Matrix components of cognitive control (CC). Adolescents and young adults with typical development (TYP), show
significant increases in functional connectivity (fc) between the lateral prefrontal (LPFC) and parietal cortices which is thought to permit mature
levels of goal maintenance and response inhibition. Implementing an RDoC perspective to examine CC development holds the potential to
provide insights related to ASD phenotypes, pathophysiology, and treatment-matching.

Objectives:

To initiate an RDoC-oriented examination of CC in ASD by: 1) Determining the proportion of those with ASD who are impaired in CC compared to
those with TYP, 2) Investigating the neural correlates of cognitive control in ASD who are compared to those with TYP with better and poorer task
performance, and 3) Examining whether the reduced fronto-parietal connectivity associated with attention deficit hyperactivity disorder (ADHD)
symptoms is also found in ASD (Solomon et al., 2009).

Methods:

Participants included 56 individuals with ASD (mean age = 18.4; mean IQ = 104), and 70 individuals with TYP (mean age = 18; mean 1Q = 109) from
the first wave of a cohort-sequential study of CC in youth ages 12-22 years. We implemented a rapid event-related version of the Preparing to
Overcome Prepotency (rPOP) task during scanning. Seed to voxel whole brain fc analyses were implemented using PPI in the CONN fc toolbox
(http://www.nitrc.org /projects/conn). Dorsolateral prefrontal cortex (DLPFC) and dorsal anterior cingulate (dACC) seeds were used. ADHD
symptoms were assessed using the ASEBA.

Results:

Both ASD and TYP were slower to respond to red versus green trials, with a greater RT difference in ASD (F(1, 123) = 4.4, p<.05). Two thirds of
participants with ASD showed red-green RT greater than the TYP mean and were grouped as poorer performers (n=37; ASD-poorer); remaining
participants were grouped as better performers (n=19; ASD-better). There were no univariate differences in neural activation between ASD or TYP.
TYP versus ASD-better showed greater recruitment of temporal cortical regions at the cue, with no other diagnostic group differences across the
performance groups. TYP exhibited more extensive fc between CC network regions than ASD throughout the task, while ASD showed more
connectivity between prefrontal and posterior regions that was inversely associated with task performance. At the probe, TYP versus ASD also
showed increased DLPFC fc with the insula and left inferior frontal gyrus. ASD-better showed fc more similar to TYP. Fronto-parietal connectivity
was not associated with ADHD symptoms.

Conclusions:

CC deficits were not universal in ASD. Univariate analyses illustrated that the ASD, TYP, and better and poorer performers, exhibited minimal
differences in neural recruitment during the task. Greater differences were found in fc where TYP engaged more extensive networks traditionally
associated with preparatory control (ACC, parietal cortex), and response inhibition (insula), which were also used by ASD-better. Results thus far,
suggest that support for RDoC CC in ASD is equivocal, however, developmental and other analyses are ongoing.

111.088 Cognitive and Adaptive Profiles in Three Single-Gene Causes of Autism Spectrum Disorder and Idiopathic Autism
Spectrum Disorder with Intellectual Disability

J. Zweifach’, L. Tang’, D. Halpern', ). Foss-Feig’, I. Giserman-Kiss, M. Mulhern’, S. M. Lurie?, J. Weissman’, M. L. Gorenstein’, H. Grosman’, M. A. Rowe’,
E. Wilkinson', E. Drapeau?, S. De Rubeis®, J. Buxbaum®*, A. Kolevzon' and P. M. Siper’, (1)Seaver Autism Center, Department of Psychiatry, Icahn School
of Medicine at Mount Sinai Hospital, New York, NY, (2)Psychology, Ferkauf Graduate School of Psychology, Yeshiva University, Bronx, NY, (3)Seaver
Autism Center for Research and Treatment, Icahn School of Medicine at Mount Sinai, New York, NY, (4)Department of Psychiatry, Icahn School of
Medicine at Mount Sinai, New York, NY

Background: Phelan-McDermid syndrome (PMS), ADNP syndrome, and FOXP1 syndrome represent three of the most common single gene causes of
autism spectrum disorder (ASD) and intellectual disability (ID). As genetic testing becomes more accessible, a broader spectrum of individuals

58 of 995



89

90

INSAR 2019 ANNUAL MEETING, May 1-4, Montreal,Canada

with single-gene causes associated with ASD are presenting to clinics, however, little is known about the cognitive and adaptive profiles of
individuals with single-gene causes of ASD who are able to complete standardized measures of intellectual functioning and how those results
compare to individuals with idiopathic ASD (iASD) and ID.

Objectives: To compare cognitive and adaptive profiles in children with iASD and ID relative to children with single-gene causes of ASD and ID.

Methods: Participants included 20 children with a single-gene causes associated with ASD including PMS (n=10), FOXP1 syndrome (n=7) and ADNP
syndrome (n=3) and 15 children with iASD and ID. Participants were between the ages of three and 17 with full scale 1Qs below 70. Participants
were selected based on their ability to complete standardized 1Q testing as measured by the Stanford Binet Intelligence Scales, Fifth Edition,
Wechsler Intelligence Scales for Children, Fifth Edition, or Differential Ability Scales, Second Edition. Those unable to complete age-appropriate 1Q
tests and one individual with single-gene ASD without ID were excluded from analyses. Adaptive functioning was measured using the Vineland
Adaptive Behavior Scales, 2" and 3™ Editions.

Results: There were no significant differences between single-genes associated with ASD and single-gene groups on verbal IQ (VIQ; p=.81),
nonverbal 1Q (NVIQ; p=.97), or full scale 1Q (FSIQ; p=.43). Within and across groups, VIQ and NVIQ were similarly developedFSIQ ranged from 40-68
in the single-gene group (M=50, SD=9.34) and 40-69 in the iASD group (M=53 SD=10.54). Results from the Vineland indicated no significant
differences on the Adaptive Behavior Composite (p=.47) or within individual domains (p-values >13). Considering each single-gene group
independently, the ADNP group was reported to display weaker communication skills relative to other groups, while socialization and daily living
skills were reported as similarly developed across groups.

Conclusions: Our findings suggest similar cognitive and adaptive profiles in children with single-genes associated with ASD and mild-to-moderate
ID compared to children with iASD and mild-to-moderate ID. Verbal and nonverbal abilities were equally developed in both groups, which
diverges from reports of better developed NVIQ than VIQ in a number of ASD studies inclusive of individuals with a broader range of cognitive
ability. Data collection in single-gene causes is ongoing and future studies will examine whether single-gene specific cognitive or adaptive
profiles emerge.

111.089 Comorbidity in Females Referred for Clinical Autism Spectrum Disorder (ASD) Evaluation
M. M. Abdul-Chani’, S. E. O'Kelley?, A. E. Brisendine®, H. K. Root? and K. C. Guest*, (1)Psychology, The University of Alabama at Birmingham,

Birmingham, AL, (2)University of Alabama at Birmingham, Birmingham, AL, (3)Health Care Organization and Policy, University of Alabama at
Birmingham, Birmingham, AL, (4)Psychology, University of Alabama at Birmingham, Birmingham, AL

Background: Studies comparing males and females with ASD show females display higher levels of impairment in social communication, lower
levels of restricted and repetitive behaviors and interests, poorer cognitive functioning, and weaker adaptive skills (Frazier et al., 2014). Although
females diagnosed with ASD typically present with more deficits than males with ASD, less is known about the presentation of females presenting
for clinical assessment of ASD.

Objectives: To compare females with and without ASD and comorbid diagnoses on overall presentation (i.e., age, cognitive score, language score,
and ADOS comparison score).

Methods: Data regarding 107 females were selected from a database of clinical evaluations conducted by licensed clinical psychologists between
2006 and 2017. All individuals had been referred for a clinical ASD evaluation at a tertiary care clinic. (Final sample sizes: 107 for age, 87 for
cognitive, 74 for language, and 107 for ADOS comparison) The dependent variable was clinical consensus diagnosis (using the ADOS-G/2, ADI-R,
and clinical opinion) with and without comorbid diagnoses (other behavioral, medical, and developmental diagnoses by history and/or direct
clinical observation). The sample was split into four groups: ASD-No Comorbidity, Non-ASD-No Comorbidity, ASD-Comorbidity, and Non-ASD-
Comorbidity. Independent variables included age at evaluation, language score (using the CELF 3/4, CELFP-2, OWLS, and PLS 3/4/5), ADOS
comparison score, and cognitive score (using the WISC-1V, Leiter-R, DAS, DAS Il standard total IQ scores or ABAS Parent or Teacher forms, AGS Self-
Help Profile, and Vineland I/11).

Results: The mean age at evaluation of the sample was 5.76 (SD = 2.81). The sample consisted of 49.5% white, 31.8% non-white, and 18.7%
unknown. Overall, 54% of the sample had no other reported diagnoses. The mean coghnitive score for the sample was 74.28 (SD = 18.05), while the
mean language score was 67.66 (SD = 20.18). No significant group differences were found except that girls diagnosed with ASD received higher
ADOS comparison scores than those with non-ASD for both single diagnosis and comorbidity groups (see Table 1 and Table 2). When compared
between ASD and non-ASD without sorting for comorbidity, only ADOS comparison score was significant (p<0.001).

Conclusions: Results suggest that the ADOS comparison score was the most distinguishing feature within this referred sample of females.
Furthermore, girls with multiple diagnoses did not present differently in terms of language and cognitive ability compared to girls with a single
diagnosis. This may be due to low power given the small sample size, as means indicate girls with ASD may have lower cognitive and language
standard scores in the comorbid and no-comorbid groups. The overall cognitive and language skills mean, while not significant between groups,
was considered below average indicating significant deficits. This suggests that females with moderate to mild deficits may be missed and not
referred for evaluation. It is important to understand the characteristics of this population and recruit more females with ASD for research, as it
may help in identifying females earlier, and correctly identifying females with and without developmental concerns using high quality
assessments and shortening waitlists.

111.090 Comparing the Perspectives of Service Users and Clinicians on the Characteristics of Current and Optimal Autism
Diagnostic Assessment Services for Adults

B. Ingham’, S. Wigham? A. LeCouteur®, T. Berney?, C. Wilson* and J. R. Parr®, (1)Northumberland Tyne and Wear NHS Foundation Trust, Newcastle
upon Tyne, United Kingdom, (2)Institute of Neuroscience, Newcastle University, Newcastle upon Tyne, United Kingdom, (3)Institute of Health and
Society, Newcastle University, Newcastle upon Tyne, United Kingdom, (4)Newcastle University, Newcastle upon Tyne, United Kingdom, (5)Institute of
Neuroscience, Newcastle University, Newcastle Upon Tyne, United Kingdom

Background: a diagnosis of autism spectrum disorder can give insight into an individual's strengths and difficulties. However barriers to accessing
adult autism diagnostic pathways have been identified. In 2012 the UK NICE guideline (142) advised on ways to facilitate timely and accurate
diagnosis of autism in adults.
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Objectives: this study aims to (1) examine the characteristics of current services as described by multidisciplinary team clinicians and autistic
adults and relatives accessing UK diagnostic assessment services within the last 5 years (2) compare these perspectives with service
specifications described in NICE guidance, and clinicians’ consensus view on the characteristics of optimal services, and (3) reach a consensus
about optimal services that can be commissioned.

Methods: 346 adults receiving an autism spectrum diagnosis completed a national survey about their experiences of the diagnostic process, and
possible adjustments; 46 relatives completed a parallel survey. 36 UK diagnostic teams were surveyed to capture the characteristics of current
services, and suggestions about modifications. A modified Delphi survey process was then used to seek consensus on the characteristics of
optimal diagnostic services. Data analysis comprised content analysis, plus descriptive statistics, tests of correlation, difference and agreement.
Results: the median age of autistic adults was 44 years (and 41 years at diagnosis, range 18-89); 54% of respondents were female. Two thirds
reported a mental health condition (55% anxiety; 54% depression). 79% of adults said their assessment was appropriate to their gender and age;
and 74% of adults reported that consideration was given to their sensory needs. Not all clinical services had resources to make adjustments; 92%
of diagnostic teams said their assessment process was the same for men and women. Clinical consensus agreement was reached on 11 statements
describing optimal autism diagnostic services including the following: that services should provide individuals on the waiting list with periodic
updates about the waiting time for assessment (a third of diagnostic teams reported waiting time from referral to first diagnostic assessment was
within the recommended 12 weeks); that information about what to expect during the diagnostic assessment should be provided to individuals
before their assessment (currently 36% of adults reported receiving this); that services should always try to gather information from someone
who knows/knew the person well; should include a clinician with expertise identifying mental health conditions; and should include someone
‘trained in the use of a standardised observational tool so it can be used if needed’. Multidisciplinary assessments were not always possible nor
was access to third party reported developmental history. A large role of diagnostic teams was delivering training to clinical and other agencies;
providing training on a commissioned rather than ad hoc basis was identified as a characteristic of optimal services.

Conclusions: information from autistic adults and clinical services about the characteristics of current services, and consensus views on optimal
services identified are important for informing service providers, policy makers, and commissioners of services. We anticipate the findings will
lead to improvements in autism diagnostic services, ensuring they meet the needs of service users and clinical teams.

111.091 Comparison of M-CHAT-R and Itsea Scores in an Early Detection Sample of Children with ASD

M. F. Skapek’, M. Barton’, D. L. Robins?, L. B. Adamson® and D. A. Fein, (1)Psychological Sciences, University of Connecticut, Storrs, CT, (2)Drexel
University A.J. Drexel Autism Institute, Philadelphia, PA, (3)Psychology, Georgia State University, Atlanta, GA

Background:

Early intervention is associated with positive long-term outcomes for individuals with Autism Spectrum Disorder (ASD; Landa 2018). In response to
growing evidence promoting the value of early detection, researchers have developed measures designed to identify ASD in young children.
Comparing results from screening tools to more comprehensive questionnaires that characterize developmental domains provides insight into
the areas of common dysfunction that screeners identify. Understanding the domains that screening tools are likely to detect can inform the
initial conceptualization of the child’s developmental profile.

Objectives:

To compare the Modified Checklist for Autism in Toddlers, Revised (M-CHAT-R), an effective screener for ASD risk, and the Infant-Toddler Social
and Emotional Assessment (ITSEA), a questionnaire to characterize social emotional behaviors, in infants who were diagnosed with ASD.
Specifically, to test the hypothesis that an increased M-CHAT-R total score correlates with ITSEA domains and subscales that exhibited a pattern of
impairment in the ITSEA ASD validity sample (Social Relatedness and Atypical Item Clusters; Competence Domain; Negative Emotionality,
Depression/Withdrawal, Eating subscales; Carter & Briggs-Gowan 2006).

Methods:

Infants participating in a multi-site early detection study were screened at 18-month checkups with the M-CHAT-R (Robins et al. 2009). Children
who screened positive on the M-CHAT-R or another screener or were referred based on provider concern attended a diagnostic evaluation that
included the ITSEA (Carter & Briggs-Gowan 2006). Data were included for infants (n=89, age=21.83 (SD=4.65) months) who met ICD-10 criteria for
Childhood or Atypical Autism based on the Autism Diagnostic Observation Schedule, Second Edition (Lord et al. 2012) and clinical judgment. The
M-CHAT-R is a 20-item screening measure designed to identify risk for ASD. Parents respond to Yes/No questions based on the usual behavior of
their child. The ITSEA is a 166-item questionnaire with 4 domains and 17 subscales designed to evaluate social emotional behaviors. Items are
rated on a 3 point scale (0=not true/rarely, 1=somewhat true/sometimes, 2=very true/always). Scores were skewed, so Spearman correlations were
calculated between M-CHAT-R total scores and ITSEA scores.

Results:

Significant associations were found between M-CHAT-R scores and the ITSEA Competence Domain (p=-48, p<.001). With the exception of Prosocial
Peer Relations, all subscales within the Competence Domain were related to M-CHAT-R scores (p<.05). Other correlated ITSEA subscales included
Peer Aggression (p=.25, p=.025), Depression/Withdrawal (p=.31, p=.003), Sensory Sensitivity (p=.22, p=.040), and Sleep (p=.22, p=.039). M-CHAT-R
scores also significantly related to Maladaptive (p=.23, p=.033), Social Relatedness (p=-.37, p<.001), and Atypical (p=.47, p<.001) Item Clusters.
Conclusions:

Findings support the hypothesis that M-CHAT-R scores for children who are subsequently diagnosed with ASD relate to impairment on the Social
Relatedness and Atypical Item Clusters, as well as the Competence Domain and Depression/Withdrawal subscales. Interestingly, the M-CHAT-R
scores were also associated with Peer Aggression, Sleep, Sensory Sensitivity, and Maladaptive scores. These findings suggest that the M-CHAT-R is
sensitive to some core symptoms of early ASD, including atypical social relatedness, compliance, attention, sensory, and sleep difficulties, but
does not reflect other problems that may be present, including negative emotionality or eating problems.

111.092 Concordance between Community Supervisor and Provider Ratings of Fidelity: Examination of Predictors and Outcomes
K. S. Dickson' and J. Suhrheinrich? (1)Child and Adolescent Services Research Center, San Diego, CA, (2)San Diego State University, San Diego, CA
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Background:

Fidelity is a key mechanism impacting treatment outcomes (McLeod et al., 2013), yet community examination is limited, partly due to limited
feasible tools for community use (Schoenwald et al., 2011). Provider-report represents a feasible method for improving routine fidelity monitoring,
but this method may be biased, with limited concordance with other fidelity measures (Hurlburt et al., 2010). The literature points to several
provider and client factors known to impact both evidenced-based intervention implementation (Aarons et al., 2011) as well as interrater
concordance (Dickson et al., 2018) but their impact on fidelity measurement is poorly understood. Further, data exploring the impact of
concordance on provider's actual implementation are limited.

Objectives:

The objectives of this study are to examine the impact of these factors on concordance, data were drawn from a train-the-trainer study evaluating
the feasibility of an adapted fidelity tool for pivotal response training (PRT) developed for community use.

Methods:

Participants were five supervisors enrolled with corresponding therapist-child dyad participants. PRT intervention sessions (N=110; M=6.4 per
therapist) were independently coded by supervisors and therapists using our PRT fidelity tool, which involved rating therapist fidelity using a
3-point Likert scale (1- limited/no use; 3-appropriate use). Trained observational coders coded recorded sessions, which served as the “research-
standard” for fidelity comparison. Concordance was examined using percent of agreement in fidelity ratings. Predictors of concordance included:
child cognitive and language level, autism symptom severity, therapist education and experience.

Results:

Results suggest variable but good concordance (Mean supervisor-coder = 6111%; Mean therapist-coder =53.74%), with a trend towards supervisor-
coder concordance being significantly higher than therapist-coder agreement (t(109)=1.97, p=.05). Child language level had a marginal impact on
therapist-coder agreement. Therapist years’ experience also impacted on supervisor-coder and therapist-coder agreement. Therapist education
also impacted therapist-coder agreement. Finally, supervisor-coder agreement predicted provider PRT implementation.

Conclusions:

Our results suggest that supervisors and therapists were able to learn to use our PRT fidelity tool, providing initial support for its feasibility.
Therapist and child factors impacted the use of this tool and supervisor accuracy predicted therapist implementation, highlighting the importance
of considering cross-level factors impacting the adoption and implementation of fidelity tools.

111.093 Construct Validity of the ASRS in a Non-Clinical Diverse Sample

M. E. Golson’, M. B. McClain" and B. Harris?, (1)Psychology, Utah State University, Logan, UT, (2)Department of Pediatrics, University of Colorado,
Denver, CO

Background: For accurate identification of autism spectrum disorder (ASD), the selection ofappropriate, valid, and reliable measures is critical.
This is particularly crucial when conducting ASD evaluations for culturally and linguistically diverse (CLD) populations. Research suggests Latino
children are less likely to receive diagnosis than their White peers, and Black children are diagnosed at older ages than White children (Centers
for Disease Control, 2006). ASD identification disparities have also been documented in the educational identification of ASD (Sullivan, 2013). If a
child with ASD identified is late or incorrectly, they are missing critical early intervention services.

The majority of service providers use rating forms during ASD evaluations. One of the more utilized rating forms is the Autism Spectrum Rating
Scales (ASRS; Goldstein & Naglieri, 2010). The ASRS measures ASD related symptoms, behaviors, and features using parent and teacher reports.
Although there are several forms, the current study focuses on the ASRS Parent Form (6-18). The manual reports strong reliability and satisfactory
content and criterion validity. An exploratory factor analysis (EFA) was conducted to determine construct validity. Results from the EFA suggested a
three-factor structure that measures Social/Communication (SC), Unusual Behaviors (UB), and Self-Regulation (SR) as seen on the rating scales.
Notably, no confirmatory factor analysis (CFA) was conducted to corroborate this.

Objectives: The purpose of this research was to investigate the factor structure of the ASRS in a diverse sample and compare said factor structure
across subsamples in a non-clinical sample.

Methods: Parents (N=405) with children between the ages of 6 and 18 participated in the current study. Participants identified as Black (n=181),
Latino (n=106), or White (n=181). Participants were recruited through Amazon’s Mechanical Turk. Following consent, participants completed
demographic information and the ASRS. Internal consistency analyses and multiple CFA were performed.

Results: All three subscales exhibited high internal consistency in the combined sample. However, the CFA fit was poor for the combined and all
three subsamples, with Black and Latino subsamples displaying the worst fit. Latent factor correlations were similar for the combined and White
samples, although Black and Latino subsamples exhibited higher correlations between SR and UB (r=.95 and .93) subscales. SC was differentially
related to the SR and UB subscales across subsamples. Subgroup CFAs also revealed disparities in the loading of two items across groups.
Conclusions: Results do not support the three-factor model found in the initial EFA (Goldstein & Naglieri, 2010). This may imply that the factor
structure of the ASRS is not comparable across racial/ethnic groups. The high correlation between SR and UB subscales in Black and Latino
subsamples may suggest that these latent factors are differentially related across subsamples. Results also suggest the social communication
construct may differ across groups. Furthermore, some items may be more or less important in measuring ASD symptoms across groups. Future
research specific to the ASRS should investigate measurement invariance, differential item functioning, and the role of core symptoms of ASD
across various racial/ethnic groups.

111.094 Correlation between Severity and Cognitive Functioning in Autism Spectrum Disorder

A. Kniola, A. Shapiro, S. Char, N. Sheinberg and A. Farias, Mailman Segal Center for Human Development, Nova Southeastern University, Ft.
Lauderdale, FL

Background: Previous research has shown that the severity of autism spectrum disorder (ASD) is associated with general intelligence (Coplan,
2003). Intellectual functioning and ASD severity varies on a case-by-case basis.
Objectives: The current study investigated the relationship between General Conceptual Ability (GCA) on the Differential Ability Scale, Second
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Edition (DAS-11) and severity of ASD. It was expected that GCA and ASD severity would be associated.

Methods: Participants included 160 children diagnosed with ASD (Males n= 123, females n=37) and data was collected over a two-year period from
a community-based developmental assessment clinic in South Florida. Ages of the participants ranged from two to nineteen years. Participants
were assessed using the DAS-1I and the Autism Diagnostic Observation Schedule, Second Edition (ADOS-II).

Results: As hypothesized, there was a significant negative correlation (r=-.334, p<.01) found between the two variables.

Conclusions: These results suggest that as ASD severity increases, general conceptual ability decreases. These findings provide useful information
to inform prognosis and intervention strategies (Coplan, 2003). These findings may also help to inform appropriate treatment plans based on
severity of ASD symptoms and cognitive functioning.

111.095 Cortisol, Sleep and Heart Rate Variability in Resting Neurotypical and Autistic Adults

M. P. Tessier’, M. H. Pennestri?* and R. Godbout*, (1)Sleep Laboratory and Clinic, Hopital en santé mentale Riviére-des-Prairies, Montréal, QC,
Canada, (2)Departement of Educational and Counselling Psychology, McGill University, Montréal, QC, Canada, (3)Sleep Laboratory and Clinic,
Hépital en santé mentale Riviére-des-Prairies, CIUSSS du Nord-de-['lle-de-Montréal, Montréal, QC, Canada, (4)Psychiatry, Université de Montréal,
Montréal, QC, Canada

Background: The autonomic nervous system modulates heart rate via two antagonistic systems: sympathetic and parasympathetic. Individuals
with an autistic spectrum disorder (ASD) are reported to display high sympathetic activity and atypical diurnal cortisol secretion patterns.
Objectives: The objectives of the present study were two-fold: a) to compare evening and morning cortisol levels in ASD and typically developing
(TD) adults; b) to explore the association between cortisol, self-reported sleep habits and heart rate variability (HRV).

Methods: Sixteen unmedicated ASD adults (22.0+3.7 years, 15M, 1F) without sleep complaints, intellectual disability and psychiatric nor
neurological comorbidity were compared to 17 TD healthy participants (21.7+4.0 years, 16M, 1F). Five salivary cortisol samples were collected in the
evening and two in the morning, 20 minutes apart. Sleep latency, nocturnal awakenings, total sleep time and sleep efficiency were assessed by
self-reports. The electrocardiogram was recorded in the evening and in the morning to compute low (LF) and high (HF) spectral frequencies.
Cortisol and HRV parameters were compared using two-way ANOVAs (ASD vs TD X evening vs morning). Sleep parameters were compared between
the 2 groups using independent Mann-Whitney U tests. Pearson correlations between cortisol levels, sleep measures and HRV parameters were
calculated.

Results: Groups did not differ on cortisol levels. Compared to the TD group, ASD self-reports showed longer sleep latencies (38.6+12.6 vs 13.3#2.3
minutes; p<0.01), longer nocturnal awakenings (11.6£3.3 vs 2.5£0.8 minutes; p<0.01), lower sleep efficiencies (90.2+3.3 vs 95.3+1.6 %; p=0.01) but
same total sleep time (7.9+0.3 vs 8.0+0.2 hours). Morning HF values were higher in ASD than TD (p=0.05). In the TD group, higher evening cortisol
levels correlated with longer nocturnal awakenings (r=0.7; p=0.02); higher morning cortisol levels correlated with longer total sleep time (r=0.7;
p=0.02), lower morning LF (r=-0.9; p=0.002) and higher morning HF (r=0.9; p=0.002). No significant correlations were found in the ASD group.
Conclusions: Only the TD group showed significant correlations between cortisol levels, sleep and HRV. The lack of significant correlations in the
ASD group could reflect the presence of poor self-reported sleep despite the lack of complaints or an alternative coupling between neuronal and
endocrine mechanisms of sleep control in ASD.

111.096 Creation of a Novel Measure to Assess Social Motivation in Youth with Autism Spectrum Disorder
R. Elias’ and S. W. White?, (1)Psychology, Virginia Tech, Blacksburg, VA, (2)Psychology, The University of Alabama, Tuscaloosa, AL

Background: Diminished social motivation in ASD has been conceptualized as a trait marker that influences the emergence and maintenance of
ASD symptomology. Measurement of social motivation to date has largely relied on indices of overt social behavior with little regard for the
cognitive processes that can influence goal-directed tasks involved in social interaction. Understanding internalized cognitive processes may
distinguish underlying motivations which influence engagement in social behavior. This study aims to assess how beliefs, mindsets, and attitudes
can influence one's motivation to engage in social interaction.

Objectives: The primary aim of the present study was to create and evaluate a novel measure of social motivation for youth aged 8-17 with ASD.
Methods: A two-phase study design was adopted. Phase 1 created and refined an interview item pool based on expert consultation. The content
validity index (I-CVI) was used to quantify expert feedback and establish construct integrity. Phase 2 conducted pilot testing and established
psychometric properties of the measure from an item response theory (IRT) framework.

Results: The Social Motivation Interview (SMI) is a theoretically-informed, clinician-administered interview designed to assess interest or desire to
engage in social situations. To establish content validity, each item of the SMI was evaluated by a panel of 5 experts (Myears of experience = 20.33, SD =
10.89, Range = 7-40). |I-CVI ratings < 0.667 were revised or deleted. After external review, twenty-three items were retained for the final iteration of
the SMI, with items loading on two distinct subscales. Clinicians assigned a rating for each item on a latent continuum.

Eighteen individuals with ASD (Myg, = 12.84, SD = 2.61, Range = 8-17, 4 female) and their caregivers jointly participated in the pilot psychometric
evaluation of the SMI. Participants were communicative (M, = 100.12, SD = 18.0, Range = 63-127) and had a clinical diagnosis of ASD, confirmed by a
research-reliable administration of the ADOS (Mcomparison score = 744, SD = 1.98). SMI administration was brief (My,;,s = 45, Range = 21-60) and the
scale had strong internal consistency (a = 0.96). The spread of scores was adequate, M = 19.889 (SD = 13.634, Range = 4-53). Discriminant validity
was demonstrated as the total score was not significantly correlated with age, r (17) = 0.020, p = 9.83. Convergent validity was satisfactory as
measured by the correlation with the ADIS- ASD Social Motivation Subscale, r (17) = 0.49, p = 0.04. The Standard Error of Measurement (SEM) was
2.98. Participant acceptability ratings were high (M = 4.50, out of 5).

Conclusions: The development of the SMI followed stringent criteria to create a unified measure that was methodologically sound and
theoretically-informed. SMI development followed guidelines to ensure item pool development was consistent with the proposed construct. Pilot
testing suggests feasibility of administration, user satisfaction, and promising psychometric properties. Future examination of the SMI in large-
scale field testing is warranted.

111.097 Delays in Motor Milestones Do Not Differ between Children with Autism Spectrum Disorder (ASD) with and without Co-
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Occurring Developmental Coordination Disorder (DCD) and Children with DCD Alone

K. Kata', S. Chang’, A. Ganesh’, J. Mauk?, W. P. Bowman’, L. Bailey?, T. Hamby? and H. L. Miller’, (1)University of North Texas Health Science Center,
Fort Worth, TX, (2)Child Study Center/Cook Children's Medical Center, Fort Worth, TX, (3)Cook Children's Medical Center, Fort Worth, TX

Background: Motor symptoms in ASD have long been acknowledged by clinicians and documented using standardized motor assessments of gait,
balance, and coordination (Ozonoff et al., 2008). Under DSM-5 guidelines (APA, 2013), Developmental Coordination Disorder (DCD) and Autism
Spectrum Disorder (ASD) can be diagnosed as co-occurring (ASD+DCD). There is emerging literature demonstrating neurobiological (Caeyenberghs
et al, 2016) and behavioral (Cacola et al., 2017) similarities and a high rate of co-occurrence (Miller et al., under review). However, the treated
prevalence of ASD+DCD remains low, and the specific overlap between motor symptoms of ASD, DCD, and ASD+DCD is unknown.

Objectives: Our aim was to assess differences in developmental milestone acquisition among patients with ASD, DCD, and ASD+DCD in a local
children’s hospital network. We expected that all three groups would have delayed gross and fine motor skills. We hypothesized that the ASD and
ASD+DCD groups would have greater delay in age of acquisition for language than the DCD-only group, but the groups would not differ in age of
acquisition for fine motor skills, activities of daily living (ADL), or gross motor skills.

Methods: We retrospectively evaluated electronic medical record (EMR) from 1994 to 2018 for patients who were 0-21 years old at the time of first
chart entry, with a diagnosis of DCD or ASD+DCD. The number of patients since 1994 was 6,003 (ASD = 5,520, DCD = 424, ASD+DCD = 59). We
conducted preliminary analysis on a subset of charts (2007-2018), with a total sample size of 2,239 (ASD = 2010, DCD = 205, ASD+DCD = 24). We
collected data using a REDCap form including primary and co-occurring diagnoses, age in months at which patients met developmental
milestones, and demographics as part of a larger study.

Results: We used multivariate analysis of variance to test diagnostic group (ASD, DCD, ASD+DCD) differences in age of developmental milestone
acquisition (Table 1). Patients did not differ in age of acquisition for either gross motor or fine motor/ADL skills. The DCD group had an average
age of language acquisition 12.36 months earlier than the ASD group.

Conclusions: The lack of group differences in age of acquisition for gross and fine motor skills supports our hypothesis that motor problems are
profound in ASD. For many children, these likely warrant a co-occurring DCD diagnosis. This may lead to more targeted interventions for delayed
or impaired motor skills greatly improving outcomes and quality of life (Blauw-Hospers & Hadders-Algra, 2005). Motor delays were similar
between the ASD and DCD group, but the DCD group did not exhibit language delays. The link between ASD and DCD appears specifically rooted in
motor skills, rather than reflecting global developmental delays. Missing information in the EMR limited our sample size, particularly for the
ASD+DCD group where the treated prevalence was already quite low. This study highlights the need to clarify overlap versus independent
presentation of motor symptoms in these two disorders.

111.098 Development of T-STAT for Autism Spectrum Disorder Screening Under 2 Years Old

C.L. Chu' and C. C. Wu?, (1)Department of Educational Psychology & Counseling, National Pingtung University, Pingtung, Taiwan, (2)Department of
Psychology, Kaohsiung Medical University , Kaohsiung, Taiwan (Province of China)

Background: Prevalence of autism spectrum disorder (ASD) has increased markedly. Previous studies reported that early intervention improved
outcomes for toddlers with ASD (Dawson et al., 2010; Landa et al., 2011). The benefits of early intervention highlighted the importance of earlier
identification of toddlers with ASD. Due to the importance of early identification, the American Academy of Pediatrics has recommended that all
infants receive universal screening for autism less than 24 months old (Johnson et al., 2007). However, the diagnosis of ASD is still often delayed
because diverse factors, including limitations in utility of screening instruments etc. There are few level 2 screening tools to distinguish ASD from
other developmental disorders for toddlers before 24 months.

Objectives: The current research, there are two studies to test utility of using the Screening Tools for Autism in Two-Year-Olds, Taiwan version (T-
STAT) (Chiang et al., 2012) for toddlers with autism spectrum disorders (ASD) from 18 to 24 months of age.

Methods: The T-STAT is a 12 items interactive autism-specific screening tool, including four behavioral domains: play (2 items), requesting (2
items), joint attention (&4 items) and imitation (4 items). Within both play and requesting, if a toddler fails one item, he would receive a score of
0.50. Within both joint attention and imitation, if a toddler fails one item, he would receive a score of 0.25. The scores of four domains are from 0
to 1. The scores of four domains are summed, obtaining a total T-STAT scores which from 0 to 4.

Results: Study 1, there are 32 toddlers, including 16 toddlers with ASD and 16 toddlers with developmental delayed (DD). A diagnosis of ASD by a
research team based on the DSM-5 criteria (Frazier et al., 2012). Using signal detection procedures, the optimal cutoff of the total T-STAT score was
decided. The results revealed that 2.5 was the best cutoff, the sensitivity and specificity are 1.00 and 1.00, respectively. Study 2, there are 137
toddlers, including 62 toddlers with ASD and 75 toddlers with DD. Using the 2.25 as cutoff, the sensitivity and specificity were .92 and .80,
respectively. In addition, PPV is .84 and NPV is .92. Using the 2.50 as cutoff, the sensitivity and specificity were .89 and .84, respectively. In addition,
PPV is .80 and NPV is .92.

Conclusions: The T-STAT is a promising good tool to differentiate the toddlers with ASD and toddlers with DD.

111.099 Development of a Brief Screening Tool for Repetitive Behaviors and Restricted Interests

A. Sturm’, S. Huang’, Y. S. Suh’, M. Kuhfeld? and C. Kasari, (1)UCLA, Los Angeles, CA, (2)Northwest Evaluation Association, Portland, OR, (3)University
of California, Los Angeles, Los Angeles, CA

Background:
Repetitive behaviors and restricted interests (RB/RIs) have proven a difficult construct to accurately and validly measure, in part due to the

heterogeneity of RB/RI symptom presentation by demographic and clinical characteristics. Additional work is needed to understand
phenomenology and further refine existing measures.

Objectives:

The present study aimed to (1) use an existing measure of RB/RIs (Repetitive Behavior Scale - Revised; RBS-R) to identify RB/RIs that are present
among individuals with ASD regardless of cognitive level, gender, or age and (2) propose a brief screening instrument for RB/RIs.

Methods:
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Participants included cross-sectional data compiled from the National Database for Autism Research, Autism Genetic Resource Exchange, and
Simons Simplex Collection (N=3203). To evaluate frequency of endorsement across demographic and clinical characteristics, the sample was
divided into 6 age and cognitive subgroups (age<6 & NVIQ<70, age 6-12 & NVIQ<70, age>=12 & NVIQ<70, age<6 & NVIQ>=70, age 6-12 & NVIQ>=70,
age>=12 & NVIQ>=70), and 3 language subgroups based on ADOS module administered (Module 1- single words, Module 2 - two word phrases,
Module 3/4 - fluent speech). RBS-R item responses were recoded as either symptom present or absent. ltems were selected as possible screening
items if 50% of 5 of the 6 NVIQ/age subgroups (N=14) and all 3 of the ADOS subgroups (N=5) endorsed the item.

Results:

The sample included N=3203 participants with a diagnosis of ASD. Participants were 84% male, 67% Caucasian, 8.97 years of age on average (SD =
3.85; range 2-33), and had an average NVIQ of 83.36 (SD = 27.26). A total of N=14 of the 43 RBS-R items were endorsed by at least 5 of the 6
NVIQ/age subgroups and N=5 items by all 3 of the ADOS subgroups. The final item set included items that were endorsed by both at least 5 of the

nou

6 age/NVIQ subgroups and all 3 of the ADOS subgroups (N=5). These items included “sensory (e.g., covers eyes)’, “becomes upset if interrupted in
what he/she is doing”, “likes the same movie/music played continually”, “resists changing activities/difficulty with transitions”, and
“fascination/preoccupation with one subject or activity”. These 5 items represented 3 of the 6 RBS-R subscales (stereotyped behavior, sameness
behavior, restricted behavior). If the selection criteria were modified to include items endorsed by 2 of the 3 ADOS subgroups, “eating/mealtime
(e.g., eats/drinks items in a set order)”, and “communication/social interaction (e.g,, repeats same topics during social conversation)” would also

be included (subscale: ritualistic behavior).
Conclusions:

The present study supports the variability in presentation of RB/RIs by age, cognitive level, and language level. Despite the substantial
differences in symptom presentation, there are several RB/RIs - notably sensory sensitivity - that are endorsed across individuals with ASD of
different ages, cognitive abilities, and language levels. The items have the potential to serve as a more uniform screening tool for assessment of
RB/RIs. Future work should confirm the results in other large population-based samples and determine if items can discriminate between ASD
and other neuropsychiatric disorders that are characterized by repetitive behaviors (e.g., OCD).

111100 Development of the Stanford Social Dimensions Scale (SSDS): Initial Validation in Autism Spectrum Disorder

J. M. Phillips’, M. Uljarevic?, S. Schapp?®, E. Solomon®, R. K. Schuck®, L. Allerhand’, E. E. Salzman®, T. W. Frazier’, R. Libove’ and A. Y. Hardan',
(1)Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, (2)Department of Psychiatry and Behavioral Sciences, School of Medicine,
Stanford University, Stanford, CA, (3)Psychiatry, Kaiser, Redwood City, CA, (4)Psychiatry and Behavioral Sciences, UC Davis, Sacramento, CA,
(5)Psychiatry and Behavioral Sciences, Stanford University School of Medicine, Stanford, CA, (6)Psychiatry, UCSF, San Francisco, CA, (7)Autism
Speaks, New York, NY

Background: Social motivation theory has been put forward as a useful framework for understanding the emergence of social impairments in
autism spectrum disorder (ASD), highlighting deficits in social motivation as a potentially important target for treatments. However, despite the
noted prominence of the construct, there is a paucity of instruments specifically designed to capture individual differences in social motivation.
Objectives: To provide an initial validation of a newly developed instrument—the Stanford Social Dimensions Scale (SSDS), designed specifically to
capture individual differences in different components of social motivation as well as along other distinct dimensions of social functioning in a
quantitative and comprehensive manner.

Methods: Parents of 167 individuals with ASD (age range: 2-17 years) completed the SSDS, the Social Responsiveness Scale (SRS-2) and the Child
Behavior Checklist (CBCL). Data on children’s verbal and non-verbal intellectual functioning (VIQ, NVIQ) was also collected.

Results: Exploratory Structural Equation Modelling indicated that a five-factor model provided adequate to excellent fit to the data (comparative
fit index [CFI]= .940, Tucker Lewis Index [TLI]= 919, root mean square error of approximation [RMSEA]=.048 [90% Cl: .039, .056], standardized root
mean square residual [SRMR]=.038). The identified five factors were interpreted as Social Motivation, Social Affiliation, Expressive Social
Communication, Social Reception and Unusual Approach. Internal consistency was in the good to excellent range as indicated by Composite
Reliability scores of >.72. Convergent and divergent validity across all SSDS scales was strong as indexed by the pattern of correlations with
relevant SRS-2 and CBCL domains and with NVIQ and VIQ scores.

Conclusions: Ability to capture this phenotypic heterogeneity and identify individual patterns of strength and weakness across different domains
of social functioning is an essential step in informing personalized intervention and case management plans as well as prediction of long-term
outcomes. Our findings provide initial validation of a new scale designed to comprehensively capture individual differences in social motivation
and other key social dimensions in ASD.

111101 Developmental Changes in Sensory Profiles in Autism Spectrum Disorder and Williams Syndrome

M. Glod’, D. M. Riby? and J. Rodgers’, (1)Institute of Neuroscience, Newcastle University, Newcastle Upon Tyne, United Kingdom, (2)Department of
Psychology, Durham University, Durham, United Kingdom

Background: Autism spectrum disorder (ASD) and Williams syndrome (WS), a rare genetic neurodevelopmental disorder associated with mild to
moderate intellectual disability (ID), can be seen as contrasting disorders in the social interaction domain, with clear deficits present in ASD and
hypersociability in WS. Yet, the disorders have many similarities, including sensory atypicalities, which play an important role in the
manifestations of both conditions.

Objectives: The aim of this study was to compare the sensory patterns and modalities of children and adolescents with ASD, WS and typically
developing individuals, and explore differences in sensory symptoms across different age groups. Comparison of sensory patterns and modalities
of individuals with ASD (with and without additional ID), to those presented in WS and in typically developing (TD) children, will allow us to
explore syndrome-specific characteristics which are crucial to the formulation of theories of sensory processing.

Methods: Parents of 149 children between 3 and 16 years of age of whom 44 were TD, 73 had an ASD diagnosis (37 had additional ID) and 32 had
WS, completed the Sensory Profile (SP; Dunn, 1999) to provide information about their children’s sensory experiences.

Results: Two multivariate analysis of variance (MANOVA) were conducted with the four sensory processing patterns and five sensory modalities as
repeated measures, with diagnostic group (WS, ASD with ID, ASD no ID, TD) and age (3 categories: under 6,5 years old; between 6,5-9,5 years old;
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above 9,5 years old) as between-group factors.

There was a significant sensory processing pattern by group effect (F ) = 2.76, p = 0.01), indicating that there were significant differences
between the participants across different diagnostic groups on sensory processing pattern scores. No significant main effect of age or interaction
between group and age was found. In addition a main effect of sensory modality by group (F;,,72=7.51, p<.001) was found. Finally a significant
interaction was found between sensory modality and age (F(g 7,j=2.40, p=.024).

To test for specific differences, a two-way ANOVA was conducted separately for each of the sensory symptoms and Bonferroni post-hoc tests were
applied. For all sensory features the TD group had significantly higher (more typical) scores than the WS, ASD with ID and ASD without ID groups.
No significant main effect for age was found for either sensory processing patterns or sensory modalities. Two significant group by age category
interactions were found - for auditory (F(g, 134=4.04, p=.001) and visual (F(g 134=2.48, p=.026) modalities.

Conclusions: Children with ASD and WS have very similar sensory profiles that are distinct from those present in TD children. Similar levels of
sensory atypicalities in WS and ASD across both sensory processing patterns and sensory modalities across age groups suggests that sensory
difficulties remain a persistent characteristic of both disorders in childhood and adolescence. Further investigation is needed to examine whether
a decrease in severity of sensory symptoms takes place in adulthood.

111102 Developmental and Autism-Specific Screening Practices Among Primary Care Providers

M. 0. Mazurek', K. Kuhlthau?, R. A. Parker?, J. Chan? F. Lu? and K. Sohl*, (1)University of Virginia, Charlottesville, VA, (2)Massachusetts General
Hospital, Boston, MA, (3)Biostatistics, Massachusetts General Hospital and Harvard Medical School, Boston, MA, (4)Thompson Center for Autism,
University of Missouri - School of Medicine, Columbia, MO

Background: Early identification of autism spectrum disorder (ASD) is essential for facilitating access to early intervention. However, the average
age of ASD diagnosis in the United States is over 4 years, with many parents waiting >3 years between first concerns and diagnosis. The use of
standardized screening tools is more accurate for early identification than informal discussion or clinical judgment alone, and the Academy of
Pediatrics (AAP) recommends systematic general developmental screening at all 9, 18, and 24- or 30-month well-child visits (WCVs) and autism-
specific screening at all 18- and 24-month WCVs. However, in the decade since these guidelines were published, the extent to which they have
been adopted has not been directly examined. A few studies have used self-report surveys to estimate developmental screening practices;
however, potential response bias and/or difficulties with recall may limit the accuracy of these estimates.

Objectives: The study objectives were to: 1) directly examine the extent to which primary care providers (PCPs) are administering developmental
and autism-specific screenings at regular well-child visits in accordance with AAP-recommendations, and 2) examine potential provider-level
factors that are associated with screening practices, including provider type, years of practice, previous autism training, and self-efficacy
regarding ASD screening.

Methods: Participants included 114 PCPs enrolled in a larger study of a new ASD training program. The sample included general pediatricians (72%)
and other PCPs (28%) providing care for underserved children in 14 states. Data collected at baseline (prior to training) were examined in the
current study, including demographic information and self-efficacy regarding autism screening and identification. Screening practices were
directly assessed through chart review for all 9, 18, 24, and 30-month WCVs in the 30 days prior to the date of chart review. Note that most PCPs
did not conduct WCVs for all age ranges within the 30-day baseline assessment window.

Results: Regarding general developmental screening, 64% (57/89) of PCPs administered tools at all 9-month WCVs, 62% (54/87) at all 18-month
WCVs, 57% (50/88) at all 24-month WCVs, and 73% (40/55) at all 30-month WCVs. Regarding ASD-specific screening, 52% (45/87) administered tools
at all 18-month WCVs, and 42% (37/88) at all 24-month WCVs. Neither PCP general developmental screening practices (percentage of relevant visits
in which screening tools were used) nor ASD-specific screening practices varied by provider type (pediatrician vs. other). Providers with prior
training in ASD demonstrated similar use of ASD-specific screening tools compared to those with no prior training, and years of experience were
not significantly associated with ASD screening. However, PCP-reported self-efficacy regarding autism screening and identification was
significantly associated with percent of children the PCP screened for ASD at month 18- and 24-month WCVs (r=0.3, p=0.002).

Conclusions: AAP guidelines for developmental and ASD-specific screening have not been uniformly adopted in actual practice, ranging somewhat
across visit timepoint and screening tool. Screening practices do not appear to be related to provider type or experience, but providers with
greater self-efficacy regarding ASD screening had greater use of ASD screening tools. Results suggest a need for PCP training in screening
implementation.

111103 Diagnostic Accuracy of the ADOS-2

T. Hutchins’, H. Morris? and S. Habermeh[?, (1)UVM, Burlington, VT, (2)University of Vermont, Burlington, VT, (3)Communication Sciences & Disorders,
University of Vermont, Burlington, VT

Background: The Autism Diagnostic Observation Schedule, 2nd Edition (ADOS-2) is an observational assessment component for the identification
of autism spectrum disorder (ASD). The ADOS-2 has come into routine use and is widely regarded as the gold standard for the diagnostic
classification of ASD across clinical and educational settings. Nevertheless, very little independent research has examined the diagnostic accuracy
of the ADOS-2.

Objectives: The aim of this study was to examine the sensitivity and specificity of the ADOS-2 when used as part of the standard clinical
evaluation of children referred to a specialty diagnostic clinic to identify or rule out ASD.

Methods: A total of 155 available reports from the Autism Assessment Clinic at the University of Vermont Medical Center were reviewed
representing modules 1through 4 of the ADOS-2. All ADOS-2s were administered by a speech-language pathologist specializing in ASD who had
extensive training in the ADOS-2 and the diagnosis of ASD. Final clinical diagnosis was made following a multidisciplinary team assessment
including a child psychiatrist, child psychologist, and speech-language pathologist. ADOS-2 data were submitted to a series of 2X2 contingency
tables to calculate the classification accuracy of the instrument by module.

Results: Overall accuracy across modules was 70.4% (sensitivity = 90.9%; specificity = 66.0%) with a high rate of false positives (27.9%). Overall
accuracy tended to decrease as module number increased (module 1= 90.9%; module 2 = 93.9%; module 3 = 62.5%; module & = 58.8%). The most
common non-spectrum diagnosis for children classified as ASD by the ADOS-2 for modules 2 - 4 (approximately 88%) was ADHD and anxiety.
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Conclusions: The ADOS-2 can provide valuable information to a diagnostic team for the clinical evaluation of a child with ASD, however, for the
higher modules and in settings where children with numerous developmental disorders are evaluated, the specificity of the instrument is low and
the risk is an unacceptable rate of over-identification.

111.104 Diagnostic Assessment of Autism Spectrum Disorder: A Cross-Disciplinary Analysis
J. Esteves and A. Perry, Psychology, York University, Toronto, ON, Canada

Background: Currently, there are no known biological markers that can accurately diagnose Autism Spectrum Disorder (ASD) (Huerta & Lord, 2012).
As such, diagnosis generally relies on behavioural observations and assessment. While best practice guidelines exist (Anagnostou et al., 2015;
Volkmar et al., 2014), very little is known regarding the actual assessment and diagnostic practices of clinicians who diagnose ASD. The limited
research that does exist, indicates that assessment practices are variable, dependent on the clinician’s profession (i.e., medicine or psychology),
and may not adhere to best practices such as multidisciplinary team assessment or the use of standardized assessment measures (Skellern,
McDowell, & Schluter, 2005; Taylor et al., 2016; Ward, Sullivan ,& Gilmore, 2016). This paucity in research is troubling, given that an ASD diagnosis
has major implications for individuals being diagnosed, as well as for their families, providing access to a variety of supports and services.
Objectives: The purpose of this study was to examine the assessment procedures of Canadian psychologists and physicians who diagnose ASD in
childhood. In addition, the study aimed to ascertain whether these assessment procedures changed depending on the perceived or actual
cognitive functioning of the child they were assessing.

Methods: Participants from two professions: psychology and medicine were recruited using snowball sampling. To recruit Canadian psychologists
and physicians, professional associations throughout Ontario were contacted and asked to disseminate the study to their members. Participants
were asked to complete an online questionnaire regarding their assessment and diagnostic practices including their professional experience,
multidisciplinary team use, their broad assessment procedures, as well as their use of specific ASD assessment tools. Sixty-two participants (41
psychologists and 23 physicians) completed the survey.

Results: Assessment and diagnostic practices of the participants varied depending on their profession. Psychologists indicated a greater reliance
on standardized measures of intelligence, adaptive functioning, and ASD symptomatology. Physicians reported a greater reliance on unstructured
observation, as well as on medical testing (i.e., genetic and audiological assessment). Both groups reported relatively low levels of
multidisciplinary team involvement, and those who did indicated that a second member of their own profession was most often part of their
assessment team. Both groups reported a greater reliance on unstructured observation as well as use of the Childhood Autism Rating Scale
(CARS) when assessing children with lower perceived cognitive abilities, and a greater reliance on the Autism Diagnostic Interview- Revised (ADI-
R) when assessing children with average or above perceived cognitive abilities.

Conclusions: The current study highlights the need for further investigation into the assessment and diagnostic practices of clinicians who
diagnose ASD. Inconsistent assessment methodologies between diagnosticians could result in decreased diagnostic reliability, impacting both
clinical and research initiatives. For instance, failure to rely on best practice could result in a child not receiving needed intervention services.
Further, given the variation in assessment procedures based on the cognitive abilities that was reported, the study highlights the need for
research into the utility of assessment battery variations based on a child’s cognitive ability.
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112105 The Effects of Multimodal Behaviors from Parents on Children's Sustained Attention: A Dual Eye-Tracking Study in
Naturalistic Child-Parent Social Interaction

J. R. Yurkovic', G. Lisandrelli’, C. Suarez-Rivera’, R. Shaffer?, K. Dominick®, E. Pedapati®, C. A. Erickson®, C. Yu' and D. P. Kennedy?, (1)Psychological and
Brain Sciences, Indiana University, Bloomington, IN, (2)Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH,
(3)Division of Child and Adolescent Psychiatry, Cincinnati Children's Hospital Medical Center, Cincinnati, OH

Background: Sustained attention has traditionally been studied as an endogenous ability of a child (Mundy & Newell, 2007), but recent work
suggests that it is socially modulated. Utilizing wearable eye trackers to study the dynamics of parent-child play, Yu & Smith (2016) found that
typically-developing (TD) infants sustained their attention on toys for longer when the parent looked to the toy at the same time as compared to
when the infants looked at the toy alone. Particularly, infants sustained their attention most when the parent looked at, touched, and talked
about the toy to which they were attending (Suarez-Rivera et al., 2018). This paradigm has yet to be extended to study if and how sustained
attention is modulated by parent behavior in children with autism spectrum disorder (ASD).

Objectives: The current study aims to determine whether young children with ASD (24-to-48-months-old) modulate their attention as a function
of their parent’s attention compared to age-matched TD children while engaging in toy play. We will investigate (1) if coordinated parental
attention extends sustained attention in both groups and (2) if different combinations of parent behaviors - looking, touching, and talking - relate
to differential increases in sustained attention.

Methods: Child-caregiver dyads played with 24 toys in a toy room space while wearing head-mounted eye-trackers (Figure 1). Each dyad was given
the toys to freely play with, and encouraged to play as they would at home. Sustained attention moments were defined as child looks to toys that
were 3 seconds or greater. Sustained attention moments were “coordinated” if the parent joined the child in looking at the toy and were “solo” if
the child looked alone. Coordinated sustained attention moments were further divided based on their co-occurrence with parent touch and talk.
Results: Data was acquired from 19 dyads in the ASD group and 17 dyads in the TD group. The groups did not differ in the amount of the play
session spent in sustained attention (Figure 2a) or in the amount of sustained attention spent in coordination with a parent (Figure 2b) (all
ps>0.47). Both groups showed an extension of sustained attention with coordinated attention from a parent compared to when attending alone
(Figure 2c) (all ps>0.04), and there were no differences between groups in this extension (p=0.15). A linear mixed effects model revealed a
significant main effect of parent behavior type (p<0.01). However, there was no effect of group and no interaction effect of group by parent

66 of 995



106

107

INSAR 2019 ANNUAL MEETING, May 1-4, Montreal,Canada

behavior in the extension of sustained attention (all ps>0.15).

Conclusions: In the current study, we leveraged dual head-mounted eye-tracking to demonstrate the feasibility of studying naturalistic parent-
child interaction with young children with ASD. Our preliminary results show present social modulation of sustained attention in children with
ASD. Further, sustained attention is extended similarly by different parent behavioral cue combinations in the ASD group compared to the TD
group. Future studies will examine how variability in social modulation during naturalistic play may relate to language abilities and symptom
profile to inform individualized targets for intervention.

112106 Associations between the Home Language Environment, Maternal Education, and Naturalistic Response to Joint Attention
in Infants at High and Low Familial Risk for ASD

I Stallworthy’, M. Swanson?, S. R. Dager®, A. Estes’, H. C. Hazlett?, R. T. Schultz*, ). Piven®, J. T. Elison® and K. Botteron’, (1)Institute of Child
Development, University of Minnesota, Minneapolis, MN, (2)University of North Carolina, Chapel Hill, NC, (3)University of Washington, Seattle, WA,

(4)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (5)*Co-Senior Authors, IBIS Network, University of North
Carolina, Chapel Hill, NC, (6)University of Minnesota, Minneapolis, MN, (7)Washington University School of Medicine, St. Louis, MO

Background:

Responding to joint attention (RJA), or the ability to respond to cues from another to share attention to an object, is a pivotal socio-cognitive
milestone in infancy. RJA abilities are associated with social and language outcomes later in childhood (e.g., Morales et al., 2000). Moreover, early
deficits in RJA are a hallmark of autism spectrum disorder (ASD; Mundy et al., 1986).

Some studies have found that specific caregiver behaviors such as attention-directing styles (Tomasello & Farrar, 1986), persisting tendencies
(Saxon & Reilly, 1999), and sensitivity (Hobson et al., 2004) are associated with RJA. However, little is known about the impact of more global
aspects of the home environment, like the amount of caregiver speech. Furthermore, despite associations between RJA and language outcomes, it
is unclear whether the home environment contributes to both abilities early in development.

Objectives:

To begin to fill these gaps, the current study investigated associations between two aspects of the home environment, language exposure and
conversational turns, and RJA in infants at high (HR) and low (LR) risk for ASD. We hypothesized that both language exposure and conversational
turns would positively predict RJA for all infants.

Methods:

We measured RJA using the Dimensional Joint Attention Assessment (DJAA; Elison et al., 2013). This measure characterizes individual differences in
infants’ RJA abilities using & series of hierarchically ordered joint attention bids varying in cue redundancy. Higher DJAA scores (range 0-4) reflect
the ability to respond to subtler, less redundant bids (i.e., gaze shift and head turn cues, vs. gaze shift, head turn, and verbal cue) for joint
attention. The DJAA was administered during naturalistic play at 58 assessments of 12- to 15-month-old infants (N=52; 29 HR, 23 LR).

The home language environment was measured at age 15 months using small language recorders worn by the infants in their homes. Adult word
counts (AWC) and conversational turn counts (CTC) were quantified using automatic voice detection software and natural log transformed for
analyses.

Results: Table 1 contains descriptive statistics. Regression analyses indicated a positive relationship between AWC and mean DJAA scores
(t(42)=2.86, p=0.006). Additionally, infants of college-educated mothers received higher DJAA scores than infants whose mothers were not college
educated (t(42)=2.01, p=0.051). Lastly, a significant interaction suggested that the relationship between AWC and DJAA scores was strongest for
infants of non-college-educated mothers (t(42)=-2.01, p=0.050; Figure 1). Average CTC did not predict mean DJAA scores, and none of these
measures differed by ASD risk.

Conclusions: Preliminary results suggest that characteristics of the home environment may relate to RJA. While the number of infant-caregiver
conversational turns had no influence, more adult words heard in the home was associated with greater RJA sophistication, particularly for infants
whose mothers did not have a college degree. These findings suggest that the influence of more global environmental features may vary by family
socio-economic status, acknowledging that shared genetic factors may shape aspects of the home environment. Future work seeks to replicate
these findings and examine some of the more proximal factors driving our results.

112107 Parent Reported Regression in Autism Spectrum Disorder: Characteristics, Early Development and Later Outcomes.

S. Boterberg’, R. Van Coster? and H. Roeyers’, (1)Department of Experimental-Clinical and Health Psychology, Ghent University, Ghent, Belgium,
(2)Department of Pediatric Neurology and Metabolism, Ghent University Hospital, Ghent, Belgium

Background: Previous retrospective research on regression in ASD has produced conflicting results caused by divergent definitions and
methodologies. Although development prior to regression is assumed to be typical, evidence has been found for early delays. Besides, mixed
results have been reported concerning whether children with regression experience better or worse long-term outcomes. These inconsistencies
explain the shift towards prospective studies of infants at risk which provide evidence for declining trajectories for the majority of children with
ASD. However, as there are no practical alternative approaches to retrospective parent report, it remains the most commonly used method to
study early development. Different strategies to improve this method need to be developed since examining regression in ASD could be of
significant diagnostic and therapeutic value.

Objectives: Our first objective is to explore the characteristics of onset patterns reported by parents. In the present retrospective study, different
strategies (e.g., use of developmental records) have been applied to deal with parent report reliability. Second, our goal is to confirm whether
early delays are already present prior to regression. Third, we investigate outcomes in terms of severity of ASD-symptoms, language and motor
skills.

Methods: Parents have reported on the early development of 100 children with ASD (M age=7.57y,SD=1.95,range=3-11y,71% boys) through a
questionnaire (EDQ) and interviews (ADI-R+RSQ). Current outcomes have been examined using parent (SCQ,SRS-2,N-CDI) and teacher (SRS-2)
reports as well as standardized (WNV,CELF,ABC-M-2) and observational (ADOS-2) measurements. Group differences between children who have
ever experienced a regression (ASD-R;n=36), or a regression before 36 months (ASD-R<36M;n=24), or no regression (ASD-NR;n=64) have been
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mutually investigated.

Results: Regression concerning language and social skills before 36 months has been reported for 24% of the children and 12% of the children lost
skills after 36 months. Four percent showed plateau only, mainly in language skills, starting at a mean age of 30 months.

During early development, ASD-R and ASD-R<36M have shown a similar amount of social atypicalities and repetitive and stereotyped behaviours
as compared to ASD-NR. However, ASD-R have shown significantly less early communication skills compared to ASD-NR (t(98)=2.593,p=<.013,d=.53).
Kaplan-Meier survival analyses have revealed no significant differences between the three age groups for their first steps and words, but a
significant difference has been detected for first sentences between ASD-NR and ASD-R<36M (24 vs. 33 months;x2(1)=6.640,p=<.05).

With regard to later ASD characteristics, ASD-R<36M and ASD-R have shown significantly more restricted and repetitive behaviours as compared to
ASD-NR (U(88)=1,226.50,p=<.002,d=1.03 and U(100)=1,629.00,p=<.002,d=.73, respectively). Lastly, no significant differences have been found between
ASD-NR, ASD-R<36M and ASD-R concerning later cognitive, language and motor skills.

Conclusions: Generally, children with and without regression seem to develop in a similar way prior to regression. However, children with
regression show less communication skills: a finding that may be a valuable predictor. Further, children that regress, turn out to experience a more
deleterious outcome later in life, characterized by early language delays and more repetitive and stereotyped behaviour. The findings of the
present retrospective study merit further investigation through prospective longitudinal studies with high-risk siblings of children with ASD.

112108 To Lose or Not to Lose: Developmental Pathways to Regression in Rett Syndrome
ABSTRACT WITHDRAWN

Background: Rett syndrome (RTT) is an X-linked genetic disorder that occurs predominantly in females, with a period of regression characterized
by loss of purposeful hand use and the decline of verbal and other socio-communicative abilities.

Objectives: The objectives of this exploratory study are: (i) to depict atypical neurofunctions in the first two years of life and define potential early
behavioural biomarkers pinpointing RTT before the onset of regression; (ii) to reveal developmental trajectories including the acquisition and loss
of functions in the following developmental domains: motor development, speech-language and socio-communicative development; and (iii) to
develop a vocalisation-based automated detection approach.

Methods: Utilizing a novel pattern recognition approach, we applied a signal-analytical paradigm to assess video footage of the prodromal
development of individuals later diagnosed with RTT (intelligent audio analysis on retrospective data; Marschik et al., 2017). Moreover, early motor
development was analysed with the standardised General Movement Assessment (GMA; e.g., Einspieler et al., 2017; Novak et al., 2017). Verbal
utterances were linguistically captured following established schemes of vocalisation categorisation (e.g., Nathani et al., 2006) and socio-
communicative functions are evaluated referring to classifications of the Inventory of Potential Communicative Acts (IPCA; Sigafoos et al., 2006).
Data are extracted from our large-scale database GUARDIAN (Pokorny et al., 2016), comprising - besides prospectively collected data - home-
video material of children with various neurodevelopmental and genetic disorders (N=118; n=40 with RTT or the preserved speech variant of RTT:
PSV; n=52 with autism spectrum disorder: ASD) and typically developing children (TD; total n=33).

Results: Adding to recent findings, we observed atypical neurofunctions in the above-mentioned domains in the pre-regression development of
individuals with RTT or PSV: abnormal general movement patterns, a marker for the integrity of the developing nervous system, were observed in
all individuals. Atypical pre-linguistic vocalisations were present in 100% of the analysed sample already during the first year of life. As a
predecessor of breathing irregularities, atypical inspiratory vocalisations while cooing or babbling were found in 70% of the individuals. A limited
repertoire of communicative forms and functions as well as a reduced volubility and complexity of pre-linguistic vocalisations were present in all
participants. Intelligent audio analyses automatically differentiating individuals with RTT or ASD versus TD individuals revealed recognition
accuracies of 87.9% for RTT and 75% for ASD. Spectral vocalisation parameters, such as Mel-frequency cepstral coefficients, spectral flux, or the
Hammarberg index, yielded the highest differentiation effects. Decline of communicative forms and functions and loss of purposeful hand use
coincided with an increase of prototypical hand stereotypies. The spontaneous motor repertoire and the productive and receptive verbal abilities
in concert point to different developmental disease pathways: (i) developmental milestones are achieved and functions deteriorate or are lost
(regression); and (ii) an increase in atypical behaviours and the lack of achievement of expected functions mimic developmental ‘regression’
(pseudo-regression).

Conclusions: Our results are promising towards defining reliable neurofunctional markers for an early (automated) detection of RTT, unravelling
within-syndrome traits, and distinguishing developmental trajectories. Our exploratory findings question the prevailing understanding of
regression in RTT.

112109 Loss of Skills in Genetic Conditions Associated with ASD: Findings from the Developmental Synaptopathies Consortium.

A. Thurm’, L. Soorya?, C. Farmer’, A. Kolevzon?, ). Buxbaum®, E. Berry-Kravis®, C. M. Powellb, J. A. Bernstein’, C. Eng®, D. A. Krueger® and M. Sahin'®,
(1)National Institute of Mental Health, Bethesda, MD, (2)Department of Psychiatry, Rush University Medical Center, Chicago, IL, (3)Seaver Autism
Center, Department of Psychiatry, Icahn School of Medicine at Mount Sinai Hospital, New York, NY, (4)Department of Psychiatry, Icahn School of
Medicine at Mount Sinai, New York, NY, (5)Pediatrics, Neurological Sciences, & Biochemistry, Rush University Medical Center, Chicago, IL,
(6)Neurobiology, UAB School of Medicine, Birmingham, AL, (7)Pediatrics, Stanford University, Stanford, CA, (8)Genomic Medicine, Cleveland Clinic,
Cleveland, OH, (9)Cincinnati Children's Hospital Medical Center, Cincinnati, OH, (10)Boston Children's Hospital/Harvard Medical School, Boston, MA

Background: While literature on regression, or loss of skills, in ASD is mostly informed by studies of samples considered “idiopathic,” studies are
starting to explore if and how specific genetic conditions present with distinct patterns of symptom onset or loss. While we know that regression
is pathognomonic for some neurodevelopmental conditions such Rett Syndrome (Neul et al., 2014), large data sets and data from specific genetic
conditions with risk factors that may elicit loss of skills (e.g., seizures) require exploration using existing definitions of patterns of onset. Such
studies will inform if and how patterns of onset of delays and ASD symptoms in specific conditions compare with those seen in idiopathic ASD.
Individuals with the conditions studied in the Developmental Synaptopathies Consortium display risk factors for loss of skills, including high rates
of early onset epilepsy in Tuberous Sclerosis Complex and Phelan-McDermid Syndrome.

Objectives: The purpose of this study was to investigate milestone attainment and loss of skills in youth with Phelan-McDermid Syndrome (PMS),
Tuberous Sclerosis Complex (TSC) and PTEN hamartoma tumor syndrome (PHTS).
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Methods: Inclusion criteria for this analysis were that the child was able to walk independently, and that the child received an Autism Diagnostic
Interview-Revised (ADI-R). Out of 98 participants with PMS, 82 were included (mean age 945 years, 54% male; 63% with a clinical ASD diagnosis).
The TSC sample included 72 of 98 (mean age 8+5 years, 60% male; 54% with a clinical ASD diagnosis), and the PHTS included 28 of 40 (mean age
9+4 years, 79% male; 84% with a clinical ASD diagnosis). The ADI-R was used to determine rates and patterns of skill attainment and loss. In
addition to questions pertaining to timing of first concerns, age of walking and age of first words, questions pertaining to language loss (Q11),
general loss of other skills (Q20) and loss of social responsiveness (Q25) are reported.

Results: In all groups, the majority of parents reported that with hindsight, their child had exhibited behavioral or developmental problems in the
first year of life (PMS, 66%; TSC, 74%; PHTS, 85%). Attainment of milestones and rates of skill loss are shown in Table 1 and indicate that loss was
reported in 48% of the PMS group, 35% of the TSC group and 43% of the PHTS group. A fuller description of risk factors relating to these onset
patterns, areas of loss, and current functioning in these cohorts will be provided.

Conclusions: A significant percentage of children in all three genetic condition groups were reported to have significant early delays in both
language and motor domains, but also have parent report of lost skills, at rates that appear as high, if not higher than found in idiopathic ASD,
using similar definitions as previous ASD studies. These findings raise further questions about the relationship of loss of skills to the existence of
prior delays, and to the relationship of regression to specific genetic etiologies.

112110 2-Year-Olds with Autism Spectrum Disorder Direct a Smaller Proportion of Vocalizations Toward Others

L. D. YankowitZ', S. Plate’, ). Parish-Morris', S. Gregory', N. Park’, A. Song’, L. A. Wang', N. Marrus?, M. Swanson’, S. S. Meera®, ). Pandey’, J. C.
Chappell, L. Flake?, T. St. JohnS, H. C. Hazlett?, K. Botteron?, J. N. Constantino? S. R. Dager®, L. Zwaigenbaum®, J. Piven’ and R. T. Schultz’, (1)Center for
Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (2)Washington University School of Medicine, St. Louis, MO, (3)University of
North Carolina, Chapel Hill, NC, (4)Carolina Institute of Developmental Disabilities, University of North Carolina at Chapel Hill, Carrboro, NC,
(5)University of Washington, Seattle, WA, (6)University of Alberta, Edmonton, AB, Canada, (7)*Co-Senior Authors, IBIS Network, University of North
Carolina, Chapel Hill, NC

Background: Socially-directed vocalizations such as cries, laughter, and babbling are early infant communicative signals that, when atypical or
diminished, could indicate risk for autism spectrum disorder (ASD). Importantly, vocalizations can be socially directed before words are acquired,
and may carry information about social development across a variety of populations, from typically developing to language-delayed. Despite the
clinical relevance of socially directed vocalization in young children with ASD, only a small number of studies have quantitated rates of socially
directed vocalizations in infants at high familial risk (HR) for ASD. Additionally, relationships between quality of early vocalizations and social
directedness of early vocalizations have not been systematically studied. This relationship is important to understand in HR populations given
evidence that toddlers with ASD produce atypical rates of speech-like versus non-speech vocalizations, relative to non-ASD peers.

Objectives: To test whether the proportion of socially directed vocalizations differs in HR toddlers with ASD vs. without ASD, and measure whether
rates of social directedness differ between groups separately by vocalization type (speech-like and non-speech).

Methods: Participants were 10 LR and 20 HR (10 HR-ASD; 10 HR- [non-ASD]) 2-year olds from the Infant Brain Imaging Study (IBIS). Groups were
matched on Mullen Visual Reception score, maternal education, and sex ratio. Audio-visual recordings of the Communication and Symbolic
Behavior Scales (CSBS) administration were available for all participants. Using ELAN, two trained raters segmented child vocalizations as (1)
speech-like, (2) non-speech, and (3) vegetative (excluded from analysis). Discrepancies in segmentation and annotation were resolved through
consensus. Child vocalizations were further classified as socially directed or non-directed on the basis of orienting, use of gesture, making a
request, or responding to a question, by two raters with discrepancies resolved by a third rater. Inter-rater reliability was acceptable for ratings of
speech-like, non-speech, and vegetative vocalizations (Cohen’s k=0.74) and directed versus non-directed vocalizations (k=0.65). Proportions of
directed vocalizations out of the total number of vocalizations were treated as dependent variables in linear regressions with diagnosis as a
dummy-coded factor, with ASD as the reference group.

Results: There were no significant differences between ASD, LR and HR- for recording duration, vocalization rate, or proportion of speech-like to
non-speech vocalization. The ASD group produced a significantly smaller proportion of socially directed vocalizations (M=0.40, SD=0.14) than the
LR group (M=0.53, SD=0.12, p=0.04, Cohen’s d=1.0), and a marginally smaller proportion than the HR- group (M=0.52, SD=0.15, p=0.05, d=0.83). The
ASD group also directed a significantly lower proportion of non-speech vocalizations (M=0.28, SD=0.09) than LR (M=0.49, SD =0.20, p=0.007, d=1.35),
but not HR- (M=0.36, SD=1.7, p=0.25). The ASD group trended toward a smaller proportion of directed speech-like vocalizations (M=0.42, SD=0.15)
compared to LR (M=0.54, SD=0.10, p=0.07, d=0.94) and HR- (M=0.54, SD=0.15, p=0.07, d=0.8).

Conclusions: This study provides preliminary evidence that when 2-year-olds with ASD vocalize, they direct fewer of their vocalizations toward
others than typical peers. With additional video annotation (ongoing), we aim to increase our sample size and test interactions between
diagnostic group, vocalization type, and manner of social directedness.

112111 A Behavioral-Physiological Approach to Characterizing Emotion in Infants at Risk for Autism Spectrum Disorder

S.Raza’, L. A. Sacrey?, V. Armstrong®, A. Kushki*, L. Zwaigenbaum’, S. E. Bryson®, J. A. Brian®, I. M. Smith’, P. Szatmarié, T. Vaillancourt®, N. Garon and
L. A. Schmidt™, (1)University of Alberta, Edmonton, AB, Canada, (2)Autism Research Centre, Edmonton, AB, CANADA, (3)IWK Health Centre /
Dalhousie University, Halifax, NS, Canada, (4)Bloorview Research Institute, Toronto, ON, Canada, (5)Dalhousie University, Halifax, NS, Canada,
(6)Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada, (7)Dalhousie University / IWK Health Centre, Halifax, NS, CANADA, (8)The
Hospital for Sick Children, Toronto, ON, Canada, (9)University of Ottawa, Ottawa, ON, Canada, (10)Mount Allison University, Sackville, NB, Canada,
(11)McMaster University, Hamilton, ON, Canada

Background: Autism spectrum disorder (ASD) is associated with impaired emotion regulation. Emotion regulation is defined as the ability to
maintain homeostasis in response to positive and negative events. Prospective research on the early development of ASD has shown that infants
at risk for ASD have difficulty regulating their emotional states by 12 months of age. The early control of emotion may be critical to the
development of later social-communicative abilities and, consequently, may affect the onset and progression of ASD symptomatology. Given that
emotion regulation is a multicomponent process, a behavioral-physiological approach is warranted to study the role of emotion regulation in the
emergence of ASD.

Objectives: The objectives of this study were to determine (1) the relation between behavioral affect and heart-rate during an emotion regulation
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task, and (2) whether behavioral affect and/or heart-rate predict ASD symptom expression in a high-risk (HR) infant sibling cohort.

Methods: Participants: Participants, drawn from an ongoing longitudinal study of early development of ASD, were 35 HR infants with an older
sibling with ASD. Infants were assessed at 12 months of age. Emotion Regulation: The emotion regulation task, adapted from the Laboratory
Temperament Assessment Battery, is comprised of activities designed to elicit positive (bubbles, toy play) and negative (toy removal, masks,
grooming) emotions (Goldsmith et al,, 1996). Infant behavioral affect was coded using Noldus Observer software. Affect was coded for valence
(positive, negative, or neutral) and intensity (to differentiate mild/moderate displays from intense displays of affect). Raw heart-rate was recorded
and extracted from an electrocardiogram signal using Thought Technologies Procom5 Infiniti. The data were processed and transformed into a
metric of average change in heart-rate from baseline. ASD Symptom Expression: The Autism Observation Scale for Infants (AOSI; Bryson et al.,
2007), a clinician-led observational assessment, was used to measure early signs of ASD. Analytical Approach: Average values were calculated for
behavioral affect and heart-rate across 5-second time bins. Data were analyzed using a series of Spearman rank-order correlations to determine
the (1) relation/congruence between behavioral affect and heart-rate, and (2) relation between affect intensity and heart-rate with AOSI total
score.

Results: A significant correlation between behavioral affect and heart-rate was found for the grooming activity (r,=-0.458, p=0.003), but not other
emotion-eliciting activities (p’s>0.05; Table 1). Behavioral affect was significantly correlated with AOSI total score for bubbles (r,=-0.692, p<0.001),
toy play (r,=-0.337, p=0.026), and grooming activities (r,=-0.337, p<0.026). No significant correlations were observed between heart-rate and AOSI
total score on any emotion-eliciting activities (Table 2).

Conclusions: The results suggest modest congruence between behavioral affect and heart-rate indices of emotion regulation in 12-month-old HR
infants. Behavioral affect during the positive and negative emotion-eliciting activities was correlated with concurrent ASD symptom expression in
HR infants, whereas heart-rate was not. Further work is warranted on modeling physiological responses to tasks eliciting various emotions in HR
infants. Using this approach, we may be able to discern behavioral and physiological differences between infants who are diagnosed with ASD
from those who are not.

112.112 A Novel Measure for Quantifying Infant Engagement during Social Interactions with Their Caregivers

Z. M. Ammar’, A. Klin?, W. Jones? and S. Shultz?, (1)Neuroscience Program, Emory University, Atlanta, GA, (2)Marcus Autism Center, Children's
Healthcare of Atlanta and Emory University School of Medicine, Atlanta, GA

Background: Infant-caregiver interactions provide the ideal framework for social learning: as infants engage with their caregivers, caregivers, in
turn, modify their behavior to the needs of their infant, creating cycles of contingency that scaffold infants’ emerging abilities. These reciprocal
social exchanges are highly engaging to typically-developing (TD) infants: they display positive affect, and often become distressed when the
contingency is removed (Tronick et al., 1975). By contrast, reduced engagement with the social world is not only a defining feature of Autism
Spectrum Disorder, but may also be a significant contributor to emerging social disability, as active engagement during reciprocal exchanges is a
necessary condition for social learning to occur (Rose et al. 2011). Unfortunately, few quantifiable, objective measures of infant engagement exist,
limiting inquiry into this important area.

The present study capitalizes on previous reports of TD infant engagement during contingent social interaction to test whether patterns of eye-
blinking can be used as a measure of infant engagement. This method is based on the fact that eyeblinks interrupt the flow of visual information;
as a result, viewers unconsciously adjust the timing of their own eye-blinks to minimize the likelihood of missing important information.
Consequantly, the more engaged the viewer is, the more likely they will be to inhibit blinking (Shultz, Klin, & Jones, 2011, PNAS). This measure
could provide new inroads for quantifying the subjective experiences of infants as they interact with their caregivers, enabling future research
into disruptions to foundational mechanisms of social learning in ASD.

Objectives: To determine if patterns of eye-blinking can be used to measure engagement during contingent and non-contingent social
interactions in 3- to 5-month-old TD infants.

Methods: Eye-tracking data were collected from 3- to 5-month-old TD infants (N=14) while viewing 3 conditions: 1) a prerecorded non-contigent
video of a stranger; 2) a live video feed of the infant’s caregiver (see Figure 1); and 3) prerecorded non-contingent videos of the infant's caregiver.
Mean blinks per minute (bpm) were calculated and compared across conditions.

Results: Paired samples t-tests revealed that infants demonstrated lower rates of eye-blinking during the contingent condition (mean bpm=4.82,
SD=4.89) compared with the non-contingent stranger condition (mean=9.04, SD=8.40; p<.05). A trend towards lower rates of eye-blinking during
the contingent condition compared to the non-contingent caregiver condition (mean bpm=10.01, SD=11.08) was also observed (p=0.10) (see Figure
2). Inmediate next steps include coding of eye-blink data in an additional N=24 TD infants and N=7 infants who received a diagnosis of ASD at 24
and 36 months.

Conclusions: Preliminary findings suggest that eye-blink rates can provide a useful index of infant engagement, with TD infants blinking less
during contingent, compared with non-contingent, social interactions. This study advances a useful framework and novel measure for future work
investigating the influence of engagement on learning within the context of reciprocal social interactions in typical development and in ASD.

112113 Adaptive Functioning in ASD and Ws: Shared Profiles with Unique Correlates

T. Hamner'?, N. R. Lee? and G. Vivanti’, (1)A) Drexel Autism Institute, Philadelphia, PA, (2)Department of Psychology, Drexel University, Philadelphia,
PA

Background: Children with neurodevelopmental disorders, such as autism spectrum disorder (ASD) and Williams Syndrome (WS), often exhibit
adaptive functioning falling behind peers with typical development (TD) and experience language delays (Hahn et al., 2014; Yang et al., 2016).
However, research on the profile of relative strengths and weaknesses in the adaptive domains, both within and between groups, remains limited
and inconclusive. Identifying early emerging adaptive profiles in these conditions within the first years of life is critical to inform early
intervention targets, with the potential to mitigate the escalating gap in adaptive domains (Kanne et al., 2011). In particular, understanding the
role of correlates, such as language, in adaptive functioning may help to elucidate shared and unique adaptive challenges across disorders.
Objectives: To examine adaptive profiles of WS, ASD, and TD to delineate syndrome-specific adaptive profiles, identify shared versus distinctive
areas of strengths and needs across conditions, and examine correlates of adaptive behavior in each group, including the contribution of
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language.

Methods: Participants included 96 children: 52 ASD (Mage = 4013 months), 24 WS (Mage = 5213 months), and 20 TD (Mage = 45.25 months). Adaptive
functioning was assessed using the Vineland Adaptive Behavior Scales (VABS). Developmental functioning was assessed using the Mullen Scales
of Early Learning (MSEL). Developmental quotients (DQ; [mental age/chronological age]*100) were averaged for the language scales of the MSEL to
create an overall verbal-DQ. Each group was divided into high versus low language groups based on mean verbal-DQ for each group.

Results: A significant group-by-domain interaction emerged (F[3,210]=10.51, p<.001) revealing differences between clinical groups. The WS group
had significantly higher scores in Socialization (p= .02) but significantly lower Motor scores (p = .006) than the ASD group. Communication and
Daily Living Skills (DLS) did not differ between groups. Pairwise comparisons revealed syndrome specific strengths and weaknesses: ASD Motor
skills significantly higher than all domains (Communication p=.002, DLS p=.04, and Socialization p=.001); WS Socialization significantly higher
than all domains (p’s< .001); no differentiated profile for TD. When variation in skills as a function of language was explored, a significant group-
by-domain interaction emerged for ASD (F[3,106]=7.57, p<.001), with those in the high language group scoring significantly higher than those in the
low language group (p’s< .001). For WS, a main effect of VABS domain emerged (p<.001), but there was no interaction with language. Adaptive
functioning did not differ across language group or scale for TD.

Conclusions: Results of this preliminary study suggests young children with ASD and WS present with syndrome-specific adaptive profiles despite
overall similar (and delayed) levels of adaptive functioning. Those with ASD outperformed those with WS on Motor functioning, were more
impaired on Socialization, and did not differ on DLS or Communication. Whereas high language level within ASD predicts higher scores on all
measures of adaptive functioning, differences in language do not appear to relate to adaptive functioning in children with WS or TD.
Consideration of syndrome-specific and shared adaptive profiles and correlates provides relevant insight on early intervention targets and
strategies.

112114 Age of First Concerns, Early Milestones and Eventual ASD Diagnosis: Are There Sex Differences?

C. Harrop', E. J. Libsack?, R. Bernier®, M. Dapretto®, A. Jack?, J. McPartland®, J. Van Horr’, S. J. Webb? and K. A. Pelphrey?, (1)University of North
Carolina at Chapel Hill, Chapel Hill, NC, (2)Stony Brook University, Stony Brook, NY, (3)Psychiatry and Behavioral Sciences, University of Washington,
Seattle, WA, (4)Dept of Psychiatry and Biobehavioral Sciences, University of California, Los Angeles, Los Angeles, CA, (5)The George Washington
University, Washington, DC, (6)Child Study Center, Yale University School of Medicine, New Haven, CT, (7)University of Southern California, Los
Angeles, CA, (8)University of Virginia, Charlottesville, VA

Background: Despite advances in early detection, the average age of ASD diagnosis often exceeds 4 years, with a significant lag following first
concerns (Daniels & Mandell, 2014). Previous research suggests that due to the sex imbalance and resultant male conceptualization of ASD, girls
are particularly likely to experience diagnostic delays (Salomone et al., 2015).

In typical development, child sex predicts inter-individual variation across multiple developmental milestones, with females often exhibiting
earlier progress. Parental perceptions of what is normative for males and females may engender differential expectations and influence timing of
initial concerns in ASD. Early developmental milestones are predictive of later diagnosis and clinical outcomes in ASD (Bedford et al., 2016; Kower
et al, 2016); however, the role of sex on early milestones has not been studied in-depth.

Objectives: Explore sex differences in (1) developmental milestones and (2) their contribution to timing of initial concerns and diagnosis.
Methods: 195 participants (105 males) aged 8-17 years with ADOS-2 and ADI-R confirmed ASD diagnosis were recruited across four sites. Early
developmental milestones, age of first concerns and age of ASD diagnosis were obtained from the ACE Medical History Form. Univariate ANOVAs
tested for sex differences in timing of early milestones, first concerns, ASD diagnosis, and diagnostic lag (time between initial concerns and
eventual ASD diagnosis), after controlling for demographic variables (child 1Q, maternal education, race, ethnicity, and site). Stepwise linear
regressions were used to investigate the relative contributions of demographic variables, sex, 1Q, and early developmental milestones to age of
first concerns, diagnosis and diagnosis lag.

Results:

Between-sex differences: There were trends toward earlier first concerns and diagnosis in males (p=.08). There were no sex differences in
diagnostic lag, nor age of first walking. Parents reported earlier first words and phrases in females (p = .04 and .06).

Factors predicting age of first concerns, diagnosis, and lag (Table 1): Demographic variables alone did not significantly predict age of first concerns
(R?=.04), age of diagnosis (R?=.03), nor diagnostic lag (R?=.01). All three models reached significance with inclusion of current 1Q: first concerns
(R?=.08), diagnosis (R%=11), lag (R%=.05).The inclusion of sex in the model predicting age of first concerns was marginally significant (R?=.98, p=.07),
but was non-significant for age of diagnosis, nor lag. There were no sex by interactions. The amount of variance accounted for by inclusion of
early milestones was not significant for any models: first concerns (R?=112), diagnosis (R%=114) lag (R%=.07). Across models, IQ remained the strongest
individual predictor.

Conclusions: Results show sex differences in early developmental milestones related to language in an ASD sample, reflecting what is observed in
typical development and potentially suggestive of a female bias in parent’s perceptions of development. Early milestones did not predict the age
of initial concerns, diagnosis nor lag. IQ was the most significant predictor, suggesting children with lower 1Q, regardless of sex, are identified and
diagnosed earlier. Overall, our variables did not account for a large proportion of variance, suggesting other factors are more influential in
predicting timing of initial concerns and diagnosis.

112115 Associations between Fear and Later Anxiety and Internalizing Symptoms in Very Young Children with ASD
K. Joseph', C. Nutor', H. Neiderman’, K. Villarreal', C. D. Gershman’, N. Powell’, E. Yhang’, F. E. Kane-Grade?, A. Vernetti’, S. Fontenelle’, K. K. Powell’,

K. Chawarska® and S. Macari’, (1)Child Study Center, Yale University School of Medicine, New Haven, CT, (2)Boston Children's Hospital Labs of
Cognitive Neuroscience, Boston, MA

Background: Seventy percent of school-age children with ASD have at least one comorbid disorder, anxiety among the most common (Simonoff et
al., 2008). Anxiety disorders in the general population are often preceded by the presence of behavioral inhibition, a characteristic that includes
fear and reticence (Biederman et al., 2001; Rosenbaum et al., 1993). Although a previous study reported lower levels of fear in toddlers with ASD
compared to TD and DD peers (Macari et al,, 2018) and another investigated concurrent relationships between fear and anxiety in preschoolers
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with ASD (Scherr et al., 2017), links between fear and later comorbid anxiety in young children with ASD have not yet been examined.
Objectives: To examine the associations between fearful emotional expression and temperament in the second year and comorbid anxiety and
internalizing symptoms at age 3.

Methods: Participants included 95 children (Time1: M,g=22mo, range: 13-30mo; Time2: M,g=39mo, range: 33-47mo): 53 with ASD and 42 typically-
developing (TD). At TimeT, fear was assessed both via parent report (ECBQ-Fear) and direct assessment (Laboratory Temperament Assessment
Battery (Lab-TAB); Goldsmith & Rothbart, 1999). Intensity of emotional expression of fear (iEE-Fear) across facial and vocal channels was coded
during three Lab-TAB episodes designed to elicit fear. At Time2, parents completed the Preschool Anxiety Scale (PAS-R; Total Anxiety Symptom
score) and the Early Childhood Inventory-4 (ECI-4; Internalizing composite).

Results: In the children with ASD, iEE-Fear expressed during the Lab-TAB at Timel was associated with Time2 ECI-4-Internalizing symptoms
(r(29)=.50, p<.01), but not with PAS-R Anxiety symptoms. Conversely, iEE-Fear in the TD group marginally predicted later PAS-R Anxiety symptoms
(r(27)=.34, p=.08), but not ECI-4-Internalizing symptoms. In the ASD group, parent-reported ECBQ-Fear at Time1 was associated with both PAS-R
Anxiety symptoms (r(53)=.41, p<.01) and ECl-4-Internalizing symptoms (r(48)=.29, p<.05) at Time2. In the TD group, ECBQ-Fear at Time1 was
associated with later PAS-R Anxiety symptoms (r(42)=.29, p=.05) only.

Conclusions: This study suggests a significant role for fear in the development of anxiety and internalizing symptoms for young children with ASD
as well as TD children. Our study also indicates that at age 2, direct and parent-reported measures of fearful emotional expression provide
somewhat complementary accounts of behavior relevant to later emotional difficulties. In toddlers with ASD, both directly-assessed fear and
parent-reported fear predicted a broad set of internalizing symptoms including anxiety at age 3. This differed from TD children, for whom both
indices of fear predicted later anxiety symptoms only, consistent with previous studies. Divergent longitudinal patterns of association indicate
that pathways to comorbid anxiety and other internalizing symptoms may be different in each group. The data also underscores the importance
of a multi-method approach in understanding the development of anxiety and other internalizing symptoms in ASD, and thus, potential treatment
targets.

112116 Associations between Socioeconomic Status, Language Ability, and ASD Symptoms in Toddlers with Autism
L. Olson'?, M. Kinnear?, T. Wang®?, S. Reynolds?, B. Chen'?, C. Ibarra?, T. Sugiurd?, N. Harpster?, M. Apostol? and I. Fishman'?, (1)joint Doctoral

Program in Clinical Psychology, SDSU / UC San Diego, San Diego, CA, (2)Brain Development Imaging Laboratories, San Diego State University, San
Diego, CA, (3)Psychology, UC San Diego, La Jolla, CA

Background: Autism Spectrum Disorders (ASDs) present major personal, community, and public health challenges due to their associated
functional impairments and high cost of care. In addition, socioeconomic status (SES) is a critical, broad-reaching developmental factor that
directly impacts language and social development in early childhood (e.g., Hart & Risley, 1995; Johnson et al., 2016). While the field of
developmental research focused on ASDs has made strides in characterizing the unfolding of the disorder beginning in early childhood, less is
known about the deleterious effects of low-SES on early development in ASDs. It remains unknown to what extent low-SES confers additional
developmental risks, above and beyond the vulnerabilities associated with ASDs, in young children during critical periods for language
development. Knowledge thereof will have the potential to inform targeted interventions for low-SES children with ASDs.

Objectives: Examine associations between socioeconomic status, language skills, and autism symptoms in toddlers with autism.

Methods: 45 toddlers with autism (13 females), ages 17- to 34-months (mean age = 24.7, standard deviation = 4.4 months), completed
developmental and diagnostic assessments as part of their participation in an ongoing study of early brain development in autism. Participants
completed the Mullen Scales of Early Learning, the ADOS-2, the Vineland Adaptive Behavior Scales, and the Child Behavior Checklist. Additionally,
caregivers provided demographic information, including income, education, and racial/ethnic identity. Participants' postal codes were used to
extract median income by postal code, an area-based measure of SES. Spearman's correlation analyses were conducted to test for associations
between socioeconomic indices and outcome variables of interest (language, autism symptoms). Minimally verbal children with ASDs (lower
quartile of sample on Mullen expressive language scores) were also compared to their peers with relatively more intact language capabilities
(upper quartile) with regard to SES, using independent samples t-tests.

Results: Toddlers with autism showed negative associations between neighborhood SES (postal-code-based) and autism symptoms (ADOS-2; r =
-31, p =.08), and household income and parent-rated autism symptoms (CBCL ASD r = -39, p =.08), though not significantly. Toddlers with ASDs
showed positive associations between neighborhood SES, and expressive (r = .36, p = 0.04) and receptive (r = .34, p = 0.06) language, and overall
development (Mullen Early Learning Composite; r = .32, p =.07). In comparison to their peers with relatively higher language skills, children with
minimal language abilities were from lower income neighborhoods (t(;1;)= -2.2, p = .04).

Conclusions: Young children with ASDs showed negative associations between SES and autism symptoms, and positive associations between SES
and language abilities. Participants with lower language abilities (lowest quartile of sample; T-score < 20) also came from lower-income
neighborhoods, compared to their peers with relatively higher language skills (highest quartile of sample, T > 40). Future analyses will include a
larger sample size, with increased power to detect associations between SES and relevant outcome measures, stratifications by ethnicity and
bilingual status, relations between SES and measures of functional brain connectivity, and associations between SES and language measures in
our control sample of TD young children.

112117 Attention to Speaker's Mouth Region in Toddlers Predict Language and Autism Severity Levels in Preschool Aged Children
K. Villarreal', C. D. Gershman’, N. Powell’, H. Neiderman’, K. Joseph’, E. Yhang’, F. Shic?3, Q. Wang’, S. Macari', M. Lyons', K. Chawarska’ and C. Nutor’,
(1)Child Study Center, Yale University School of Medicine, New Haven, CT, (2)Center for Child Health, Behavior and Development, Seattle Children's
Research Institute, Seattle, WA, (3)Pediatrics, University of Washington School of Medicine, Seattle, WA

Background: Although well documented that toddlers with ASD look less at faces (Guillon, 2014), atypicalities in attention to the eye and mouth
regions is context dependent (Chawarska, 2012). While limited attention to the mouth in the second year of life may be detrimental to language
acquisition (Tenenbaum, 2015), poor attention to the eye region may negatively impact social communication skills (Elsabbagh, 2013).
Objectives: To examine associations between proportion of time spent on eye (%Eye) and mouth (%Mouth) regions of interest (ROIs) of
videotaped interactive partners in the 2" year (Time-1) and, verbal skills and autism severity 1-2 years later (Time-2) in toddlers with ASD and
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typically developing (TD) controls. Based on prior work (Tenenbaum, 2015), we hypothesize that toddlers with higher Time-1 %Mouth will have
higher verbal ability at Time-2 and toddlers with lower Time-1 %Eyes will show greater Time-2 autism severity.

Methods: Participants include 39 toddlers with ASD (Mean age=23.2 months, SD=3.2) and 36 with TD (Mean age= 21.5 months, SD=31). At Time-1, they
were administered the Selective Social Attention 2.0 eye-tracking task (Figure 1) that included four conditions: (1) Direct Gaze Only (DG+SP-):
actress looking at camera, silently (2) Speech Only (DG-SP+): actress looking down, speaking, (3) Dyadic Bid (DG+SP+): actress looking at camera,
speaking, and (&) No Bid (DG-SP-): actress not speaking, looking down. For each condition, %Eyes %Mouth standardized total looking time was
computed. Diagnostic assessment took place at 40.2 months (SD=3.56) (Time-2). Verbal skills were evaluated with the Mullen Scales of Early
Learning (VDQ) and the Autism Diagnostic Observation Schedule-2 (ADOS-2) was used to quantify autism severity. Pearsons’ r correlation analyses
evaluated relationships between variables of interest at both time points.

Results: Without speech (DG-SP-, DG+SP-), neither %Mouth nor %Eyes were associated with later outcomes (Figure 2). When speech was present
(DG-SP+, DG+SP+), significant correlation was observed between Time-1 %Mouth and Time-2 VDQ (DG-SP+ r(72)=.35, p=.002) (DG+SP+ r(68)=.38,
p=.001) (Figure 2a). %Mouth at Time-1 was also associated with lower autism severity at Time-2 (DG-SP+ r(50)=-.34, p=.013)(DG+SP+ r(47)=-.40,
p=.004) (Figure 2b). However, Time-1 %Eyes was not associated with Time-2 outcomes in either condition (Figure 2b).

Conclusions: How toddlers monitor speaker’s faces predicts social and verbal functioning in preschool. Greater attention to the mouth was
associated with better language outcomes and lower autism severity. These results are consistent with work in TD infants showing positive links
between early mouth looking and later language skills (Tenenbaum, 2015). Both toddlers and older children with ASD show limited attention to
the speaker's mouth region (Shic, under-review), which in older children is linked with poor audiovisual speech integration and speech perception
deficits (Irwin, 2017). These findings suggest diminished attention to salient audio-visual cues early in development has negative impact on audio-
visual perception. Thus, in the second year of life, in contexts in which an interactive partner is speaking, looking at the eyes does not appear to
have a similar adaptive advantage as it may have when monitoring gaze and facial communicative gestures when speech is absent (e.g, joint
attention).

112118 Attenuated Attentional and Behavioral Vigilance Towards Nonsocial Threats in Preschoolers with Autism Spectrum
Disorder

C. D. Ramsey’, E. Hiltor?, G. Greco®, C. D. Gershman’, K. Joseph’, H. Neiderman’, C. Nutor’, N. Powell’, K. Villarreal’, E. Yhang’, S. Fontenelle’, K. K.
Powell’, T. Tsang’, S. Macari’, K. Chawarska' and A. Vernetti', (1)Child Study Center, Yale University School of Medicine, New Haven, CT, (2)University
of Wisconsin - Madison, Madison, WI, (3)University of Washington, Seattle, WA

Background: Approximately forty percent of children with ASD experience anxiety (vanSteensel et al., 2011). While children diagnosed with
generalized anxiety disorder show an attentional bias to threatening stimuli (Waters, Bradley, & Mogg, 2013), it is not clear if children with ASD
also exhibit attentional biases for threat and physical avoidance patterns observed in non-ASD individuals. Prior work has revealed attenuated
facial and vocal expressions of fear (Macari et al., 2018) as well as attenuated physiological arousal (Vernetti et al., 2018) in response to nonsocial
real-world threatening situations in toddlers with ASD. Based on these findings showing attenuated fear response towards nonsocial threats in
toddlers with ASD, we hypothesize that preschoolers with ASD will show less attentional vigilance and more physical approach when facing real-
life nonsocial threatening situations.

Objectives: To examine attentional vigilance and approach-avoidant behaviors towards several nonsocial threats in preschoolers with ASD
compared to non-ASD preschoolers.

Methods: 110 preschoolers (44 preschoolers with ASD: M=40.3mo, SD=3.5, 91%males, 17 age-matched preschoolers with developmental delay (DD):
M=40.1mo, SD=31, 47%males, and 49 typically-developing preschoolers (TD): M=38.6mo, SD=2.5, 53%males)) were administered three fear-eliciting
tasks (crawling spider, scary mask, animated Halloween monster hand) based on the Laboratory Temperament Assessment Battery (Lab-TAB;
Goldsmith & Rothbart;1999). Indices of attentional vigilance to threat (proportion of looking time to the threat) and physical-approach behaviors
(proportion of body movements towards the threat) were rated offline by blinded coders and averaged across the three episodes.

Results: A multivariate GLM revealed a marginal effect of diagnosis for attention to threat (F(2,107)=2.45, p=.092,np2=.04) and significant effect of
diagnosis for physical approach towards the threat (F(2,107)=6.73, p=.002, np2=11) . Planned comparisons confirmed that preschoolers with ASD
spend less time looking at the threat than their TD (p=.030) peers. Additionally, compared to their peers, preschoolers with ASD spent more time
approaching the threat (vs.TD (p=.001) and vs.DD (p=.031)). TD and DD groups did not differ from each other in attention to threat or approach
behaviors (all ps>.568) (see Figure1).

Conclusions: Results indicated that attentional vigilance and approach-avoidant behaviors in preschoolers with ASD are atypical. Indeed,
preschoolers with ASD looked less at nonsocial threats compared to their typically developing peers and spent more time approaching nonsocial
threats compared to peers with typical development and developmental delay. This attenuated vigilant response towards threat in preschoolers
with ASD corroborate previous findings of attenuated emotional and physiological responses to threatening stimuli. Given that heightened fear
and vigilance are usually linked with the development of anxiety in the general population, our findings highlight the need to further investigate
the prospective relationships between early fear and later anxiety symptoms in children with ASD.

112119 Atypical Physiological Responses to Emotion-Eliciting Challenges in Preschoolers with ASD

A. Vernetti', N. Powell’, C. D. Ramsey’, K. Villarreal', F. E. Kane-Grade?, H. Neiderman’, K. Joseph’, C. D. Gershman’, C. Nutor’, E. Yhang’, S. Fontenelle’,
K. K. Powell’, T. Tsang’, F. Shic>*, M. S. Goodwin®, S. Macari' and K. Chawarska’, (1)Child Study Center, Yale University School of Medicine, New Haven,
CT, (2)Boston Children's Hospital Labs of Cognitive Neuroscience, Boston, MA, (3)Center for Child Health, Behavior and Development, Seattle
Children's Research Institute, Seattle, WA, (4)Pediatrics, University of Washington School of Medicine, Seattle, WA, (5)Northeastern University,
Boston, MA

Background: Emotional difficulties constitute a frequently co-occurring feature of Autism Spectrum Disorder (ASD) in young children and adults
(Garon et al.,2016) and have been linked to the emergence of psychological problems such as depression, aggressive behavior problems and
anxiety (Garber et al.;1995, Cole et al.,2003, Rubin et al.1995, Morris et al.,2010). Physiological data quantified by the measure of changes in skin
conductance levels (Vernetti et al.,2018), and behavioral data measured with the intensity of facial and vocal expressions (Macari et al.,2018) have
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shown under-reactivity to threatening, and over-reactivity to frustrating, real-world probes in 24-month-olds with ASD. However, it is not clear if
this physiological phenomenon is only characteristic of toddlerhood or whether it is stable into preschool age.

Objectives: (1) To test whether preschoolers with ASD differ from typically developing (TD) controls in the magnitude of changes in SCL (ASCL) to
real-world probes eliciting fear, anger, and joy (2) To test if ASCL is associated with autism severity at preschool age. Based on findings at
24months, we hypothesized that preschoolers with ASD will show greater ASCL in response to Anger and lower ASCL in response to Fear probes
but not Joy probes in the ASD group.

Methods: Participants included 29 preschoolers with ASD and 41 age-matched TD controls (age: M=39.3mo, SD=3.1). ASCL was measured in response
to multi-trial conditions eliciting Fear, Anger or Joy based on the Laboratory-Temperament Assessment Battery (Goldsmith & Rothbart;1999), using
the Affectiva Q-Sensor placed on the participants’ ankle. ASCL was calculated between the start and end of each trial and averaged within each
condition. Autism severity was assessed using the Autism Diagnostic Observation Schedule, 2"edition (ADOS-2, Lord et al.,2012).

Results: A LMM analysis of ASCL indicated a significant diagnosis x condition interaction (F(2,199)=7.99,p<.001). ASCL in the ASD group was higher
compared to the TD group in the Anger (p=.006) and Joy (p=.008) conditions and lower in the Fear condition (p=.030). ASCL at 36mo was not
correlated with autism severity in the overall sample (N=50), or in the ASD sample only (N=26) in any of the conditions (all rs<.24, all ps>.095).

Conclusions: As predicted, group differences in Fear- and Anger-related physiological arousal changes at 36months mirrored those previously
reported at 24months, with ASD preschoolers showing an attenuated physiological response during fear-eliciting challenges and an accentuated
response to anger-eliciting challenges compared to TD preschoolers. The ASD group also showed higher physiological responses than the TD
group in the Joy condition. These atypical physiological responses observed in the ASD group were not associated with severity of autism
symptoms. These findings suggest consistent atypical patterns of physiological responses to environmental challenges in children with ASD
between 2 (Vernetti et al.,2018) and 3 years of age and underscores the need to examine links between physiological responses to emotion-
eliciting challenges and later emotional difficulties in ASD. Data collection of physiological responses to emotion-eliciting challenges in
preschoolers with ASD is still ongoing and will allow for the direct assessment of homo- and heterotypic continuity of physiological reactivity
between 24 and 36months of age.

112120 Autism Adversely Affects Toddlers’ Joint Engagement with Sounds, Especially Speech

L. B. Adamson’, R. Bakeman’, D. L. Robins? and K. Suma’, (1)Psychology, Georgia State University, Atlanta, GA, (2)Drexel University A.J. Drexel Autism
Institute, Philadelphia, PA

Background: Research on joint attention in autism spectrum disorder (ASD) has focused almost exclusively on the sharing of tangible objects,
leaving unclear whether ASD affects auditory joint engagement (AJE). Typically-developing (TD) toddlers often delight in sharing sounds with
parents, creating opportunities for language learning. But toddlers with ASD may display atypical reactions to sound (e.g. ignoring their name)
that might adversely affect communicating about and sharing sounds.

Objectives: Our aims were to discern whether AJE occurs less often for toddlers with ASD than for TD toddlers or toddlers with non-ASD
developmental disorders (DD), and whether AJE to speech is more impacted than AJE to environmental sounds.

Methods: 141 toddlers (mean age=23 months)—46 ASD, 46 DD, and 49 TD—and their parents participated. AJE was observed during four auditory
scenes, one for each of four types of sounds: music, animal, mechanical, and speech including child’s name. In each scene, the sound occurred
twice while the child and parent played, first in a 30-sec ignore-sound phase, during which the parent ignored the sound, and then in a 60-sec
share-sound phase, during which the parent tried to share the sound. Three concurrent video records (one from a headcam on the parent’s
forehead) were reliably coded for the child’s initial reaction to sound (alerts, orients, sustained interest in phase 1), communication about sound
(bids to share in phase 1; speaks, points in both phases); and AJE (total, coordinated, supported in phase 2).

Results: Parents almost always followed instructions, initially ignoring (94%) and then attempting to share the sound (91%). When parents
followed instructions during the ignore-phase, most children alerted, oriented, and sustained interest (see Figure 1)—although in the speech
scene children in the ASD group did so significantly less than others. In contrast, few children with ASD communicated about the sound (speaks,
points, shares), differing strongly from the TD group for all sound types (odds ratios > 3.0). When parents followed instructions during the share-
sound phase, again few children with ASD communicated about the sound, differing significantly from the TD group for all sound types. Total AJE
and coordinated AJE were also less likely for children with ASD than TD children for all sound types, whereas supported AJE was less likely only for
music scenes. ASD and TD groups differed pervasively, for 32 of 44 tests; DD differed from ASD for just 12 of those 32, 6 involving the speech scene.

Conclusions: This study provides an unprecedented view of how toddlers with ASD react to and share speech and environmental sounds during
parent-child interactions. Like their peers with TD and DD, they often alerted and oriented to environmental sounds, but were less likely to react
to speech or to communicate about, share interest in, or be jointly engaged with any of the sound types. Intriguingly, only supported AJE, when
the child shares sound but does not explicitly attend to the parent, appeared spared. Implications for communication and language development
and for early interventions seeking to enhance joint engagement are discussed.

112121 Autism Symptom Development from 6 to 18 Months of Age in a Prospective High-Risk Cohort: Findings from the Autism
Observation Scale for Infants

L. Zwaigenbaum’, S. E. Bryson?, J. A. Brian®, I. M. Smith*, L. A. Sacrey®, V. Armstrong®, W. Roberts’, P. Szatmari®, T. Vaillancourt®, C. Roncadin™ and N.
Garon™, (1)University of Alberta, Edmonton, AB, Canada, (2)Dalhousie University, Halifax, NS, Canada, (3)Holland Bloorview Kids Rehabilitation
Hospital, Toronto, ON, Canada, (4)Dalhousie University / IWK Health Centre, Halifax, NS, CANADA, (5)Autism Research Centre, Edmonton, AB,
CANADA, (6)IWK Health Centre / Dalhousie University, Halifax, NS, Canada, (7)isand, Toronto, ON, Canada, (8)The Hospital for Sick Children, Toronto,
ON, Canada, (9)University of Ottawa, Ottawa, ON, Canada, (10)Autism Spectrum Disorder Service, McMaster Children's Hospital - Hamilton Health
Sciences, Hamilton, ON, Canada, (117)Mount Allison University, Sackville, NB, Canada

Background: Early identification of autism spectrum disorder (ASD) helps ensure access to specialized services, which can improve outcomes. The
Autism Observation Scale for Infants (AOSI; Bryson et al., 2008) is a 19-item interactive measure developed for the purpose of assessing early
symptoms in infants aged 6 to 18 months, in longitudinal research.

Objectives: To examine the predictive validity and classification properties of the AOSI in the original cohort of high-risk (HR; infants with an older

74 of 995



122

123

INSAR 2019 ANNUAL MEETING, May 1-4, Montreal,Canada

sibling with confirmed ASD diagnosis) and low-risk (LR; infants with no first- or second-degree relatives with ASD) for which the measure was
developed.

Methods: Participants: 501 HR infants, including 136 diagnosed with ASD at age 3 (HR-ASD; 27.1%) and 365 not diagnosed (HR-N), as well as 180 LR
infants (one diagnosed with ASD; not included in these analyses). Assessments: The AOSI (Bryson et al., 2008) was administered at 6, 9, 12, 15 and
18 months (9- and 15-month assessments were introduced later in the study). 3-year ASD diagnoses were based on clinical best estimate using
the ADOS and ADI-R at 36 months, blind to prior study data. Participants were also assessed at 3 years using the Mullen Scales of Early Learning
(MSEL) and Vineland Adaptive Behavior Scales (VABS). Analytic Approach: Groups defined by risk status and ASD outcome (HR-ASD, HR-N, LR) were
compared on AOSI total scores at each timepoint using linear mixed modeling, with post-hoc pair-wise group comparisons at each age using
Tukey HSD. Next, we used receiver operating characteristics (ROC) curves and Youden’s index to determine the optimal cut-point for AOSI total
score at each age (limited to the HR cohort), and estimated sensitivity, specificity, positive predictive value and negative predictive value. Finally,
we compared clinical features (ADOS severity, MSEL and VABS scores) at age 3 in children with ASD correctly vs. incorrectly classified by the AOSI,
based on these identified cut-points.

Results: Findings are summarized in Tables 1and 2. There were ASD-specific group differences in AOSI total scores starting at 12 months, with
higher scores in HR-ASD compared to HR-N and LR groups. AOSI total scores were predictive of ASD within the HR group with a sensitivity and
specificity of 52% (95% Cl: 48-56%) and 74% (95% Cl: 70-78%) at 12 months, and 72% (95% Cl: 68-76%) and 65% (95% Cl: 61-69%) at 18 months,
respectively, based on cut-points identified by ROC analyses. Children with ASD that could be identified based on elevated AOSI score at 12
months, compared to those with lower AOSI scores, had more severely delayed language (MSEL - Expressive Language subscale; p=.03), adaptive
functioning (VABS-2 - Social and Communication subscales; p=.04 and .02, respectively), and higher levels of parent-reported ASD symptoms (ADI-
R) (p<.001) at age 3.

Conclusions: AOSI total scores discriminate children with ASD ascertained from a HR cohort from non-diagnosed HR and LR peers starting at 12
months, which may assist with making earlier referrals to diagnostic and intervention services. Elevated scores are associated with more severe
language and adaptive delays and ASD symptoms at diagnosis.

112122 Autism and Prematurity: Sharp Increase in Risk Correlates with Shorter Preganancy

L. V. Gabis’, L. Allen?, O. Leon Attia® and S. Shefer*, (1)Pediatrics, Sheba Medical Center, Rehovot, ISRAEL, (2)Sackler school of Medicine, Tel Aviv
University, Tel Aviv, Israel, (3)Child developement Center, Sheba Medical Center, Tel Hashomer, Israel, (4)Shild Development Center, Sheba Medical
Center, Tel Hashomer, Israel

Background:

Prematurity was identified as one of the risk factors of Autism Spectrum Disorder (ASD).

Objectives: to identify the correlation between prematurity level and ASD, in a cohort of children born prematurely in Israel and followed
prospectively at one tertiary center.

Methods:

Retrospective analysis of the database recorded all of children born between 2011-2017 and followed at one tertiary prematurity clinic. The
database was filtered for level of prematurity and subsequent diagnoses. Of interest was a diagnosis of ASD, however additional diagnoses were
encountered.

Results:

Of the 416 children identified as born premature, 43 (10.3%) received a diagnosis or autism spectrum disorder. Birth week and subsequent
diagnosis of ASD were compared. There was a linear correlation between the degree of prematurity and the risk of ASD with higher incidence in
more extreme prematurity. Additionally, there was a significant difference between birth week of multiple pregnancies versus singletons.

When divided by gender, 246 (59.1%) were male, and 170 (40.9%) were female. Of 43 children bearing a diagnosis of ASD, 27 were males (11% of
males) and 16 were females (9.4%) , which results in an almost 1:1 ratio of ASD in boys and girls, a different male to female ratio as recognized in
"idiopathic" ASD. Additionally, 177 (42.5%) of the premature children were twins, and 7 (1.7%) were triplets. With an age range from 2-14.2 years old,
the average age was 4.2 years with a standard deviation of 2 years. Birth week ranged from week 24 to 36+ 6days, with an average of 30.8 and
standard deviation 3.3 weeks. Birth weight ranged from 368-3550 grams, with an average of 1427 g and standard deviation of 557 grams. In terms of
additional diagnosis, of the 416 children, , 62 (14.9%) received a diagnosis of cerebral palsy, and 68 (16.3%) received a diagnosis of global
developmental delay.

Conclusions:

In this study examining the correlation between autism and prematurity in Israel, we found a much higher prevalence—10.3%—of ASD in the
premature population, compared to the known general incidence of 1.2%. The study also looked at birth week and birth weight, as well as a
number of other factors. Of significance is that the earlier the babies were born (i.e. if they were born in week 27 of a pregnancy versus week 32),
there was a statistically significant increase in autism rates. Additional findings of comparable rates in males and females support the theory that
ASD in prematurity is linked to insult due to immaturity than to a genetic predisposition, which renders a much higher ASD rate in males (4:1).
Since the diagnosis of ASD is commonly decided around the age of two years, it is possible that the actual incidence is even higher. Since early
intervention has been shown to have significant impact on the prognosis and functioning of children with autism, it is important to be aware of
prematurity as a significant risk factor, and to include ASD screening in each follow up of infants born before term.

112123 Caregiver-Infant Tactile Communication in Infants at-Risk for Autism Spectrum Disorder

G. Kadlaskar', B. Keehn', A. Seidl', H. Tager-Flusberg? and C. A. Nelson?, (1)Speech, Language, and Hearing Sciences, Purdue University, West
Lafayette, IN, (2)Psychological and Brain Sciences, Boston University, Boston, MA, (3)Boston Children's Hospital, Boston, MA

Background: Caregivers of children diagnosed with and at-risk for autism spectrum disorder (ASD) may modify their interactive style to adapt to
their child’s needs. We investigated the frequency of the tactile input presented to infants at high- and low-risk for ASD along with the percentage
of the tactile input aligned with speech (touch+speech). Touch is of particular interest, as it forms the basis of early caregiver-infant interactions.
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For instance, greater amounts of maternal affectionate touch in early development is associated with an increase in infant smiles and
vocalizations and predicts later cognitive and neurobehavioral development. Yet, prior findings indicate that, maternal touch frequency decreases
after 6 months of age, mainly because, as infants become more socially competent and physically independent, mothers start using other forms
of communication, primarily speech, to interact with infants. However, it remains unclear whether caregivers with infants at-risk for ASD use touch
and associated speech in a different manner compared to controls. Furthermore, whether mothers’ use of touch or touch+speech input is
sensitive to infants’ responsiveness, given prior research showing that high-risk infants who later received a diagnosis of ASD were less
responsive to maternal touch.

Objectives: (1)To examine the frequency of touch and the percentage of touch aligned with speech provided to 12-month-olds at-risk for autism
(HRA) compared to low-risk comparison (LRC) infants. (2)To examine infant responsiveness to touch and touch+speech alignment.

Methods: Data for 58 (HRA=31,LRC=27) mother-infant dyads were selected from a larger sample that was obtained as a part of a longitudinal study.
Dyads participated in 10-minute play sessions using identical sets of toys and were instructed to play as they would at home. Trained coders,
blind to group membership, evaluated the frequency of caregiver-initiated touches to infants during play interactions along with maternal speech
and infants’ looking behaviors before, during, and after each touch.

Results: Independent samples t-tests revealed no differences in the frequency of touch delivered to infants in the HRA (M=19.87,5D=9.30) and LRC
(M=16.18,5D=6.36) groups, t(56)=-1.78, p=0.09. However, the percentage of touch+speech alignment was significantly higher in the HRA (42.4%)
compared to the LRC (34.7%, p=0.03) group. Lastly, infants in both the groups responded equally to touch, t(56)=0.19, p=0.8 and touch+speech
input, t(56)=-0.20, p=0.8.

Conclusions: Mothers in the HRA and LRC groups deliver equal amounts of touch to their 12-month-olds. However, percentage of touch+speech
alignment is higher in the HRA group. This difference is not attributable to infants’ responsiveness to either touch or touch+speech input. One
possible explanation for the greater alignment of touch+speech input in the HRA group could be attributed to strategies that mothers draw from
their experiences of interacting with their older child with ASD, rather than HRA infants’ responsivity to specific types of input at 12 months. In
other words, differences in touch+speech alignment could be more related to mothers’ interactive styles with infants at-risk for ASD rather than
being related to infant behaviors. These findings have broader implications for caregiver-infant interactions in ASD, since providing a richer
multimodal input have been suggested to promote learning in typical development.

112124 Characterizing Adaptive Behavior in Young Children with Autism: Exploring the Gap between 1Q and Adaptive Behavior
J. Hooker', C. Nottke? and A. Wetherby?, (1)Florida State University, Tallahassee, FL, (2)Florida State University Autism Institute, Tallahassee, FL

Background: Children with autism spectrum disorder (ASD) present with impairments in adaptive behavior, particularly, socialization skills (Kanne
et al., 2011); however, evidence for a unique “autism profile” of adaptive behavior has yet to be consistently established (Pathak et al., 2017). More
fully characterizing the adaptive behavior of young children with ASD has important implications, as this domain is associated with more positive
outcome in adulthood (Bishop et al., 2016; Farley et al., 2009).

Objectives: The primary purpose of this study was to characterize adaptive behavior in relation to cognitive functioning in a community-
ascertained sample of young children with ASD.

Methods: A total of 150 children who received a best-estimate diagnosis of ASD at three were included in this sample to date. It is anticipated an
additional 80 children will be added prior to the conference presentation. All children were recruited as part of the ongoing, prospective FIRST
WORDS® Project (Delehanty et al., 2018; Dow et al., 2017; Wetherby et al., 2008), which screens for ASD and communication delays in primary care
settings. Children in the sample were primarily male (n = 120) with an average age of 36.02 months (SD = 2.93). The evaluation battery included the
Autism Diagnostic Observation Schedule (Lord et al., 1999), the Mullen Scales of Early Learning (MSEL; Mullen, 1995) and the Vineland Adaptive
Behavior Scales, 2" edition (VABS-II; Sparrow et al., 2005).

Results: Preliminary descriptive analysis of this community sample revealed variability in regard to autism symptomology, cognitive functioning
(M=73.67, SD= 23.68), and adaptive behavior (M = 77. 15, SD = 10.40). With regard to adaptive behavior, children demonstrated significant strengths
in Communication (M = 82.61, SD = 15.30) and Motor Skills (M = 81.75, SD = 10.77) relative to Daily Living Skills (M = 79.97, SD = 10.42) and
Socialization (M = 76.73, SD = 10.27). Consistent with previous research (Kanne et al., 2011; Perry et al., 2009), children with higher cognitive
functioning (1Q > 70, n = 70) evidenced an 1Q advantage over adaptive behavior across domains and the opposite pattern was observed for
children with lower cognitive functioning. Exploratory examinations of the gap between the Adaptive Behavior Composite and 1Q indicated
approximately 55.3% (n = 83) of the sample presented with standard scores within one standard deviation (+15 points) of each other, 22.0% within
1.5, and 22.7% (n = 33) showed differences of greater than 1.5 standard deviations between scores. Observations indicated the size of discrepancy
between composites was more strongly associated with cognitive ability (r =.911) than with adaptive behavior (r = .338).

Conclusions: Results of this study demonstrate a pattern of adaptive behavior with strengths in Communication and Motor Skills in a community
sample of children with ASD. With regard to the cognitive functioning and adaptive behavior, findings suggest the size of the gap is likely
accounted for by large variability in 1Q compared to the relatively narrower range of adaptive functioning ability. Findings will be discussed in view
of clinical implications and future research directions.

112125 Cumulative Risk of the Oxytocin Receptor Gene Interacts with Prenatal Exposure to Oxytocin-Receptor Antagonist to
Predict Children’s Social Communication Development

ABSTRACT WITHDRAWN

Background: Compelling evidence for the far-reaching role of Oxytocin (OT) in social cognition and affiliative behaviors in humans set the basis
for examining the association between genetic variation in the OT receptor (OXTR) gene and risk for Autism Spectrum Disorder (ASD).
Objectives: The aim of the study was to examine gene-environment interaction of the OXTR gene and prenatal exposure to OT and OXTR
antagonist (OXTRA) in predicting early social-communication development.

Methods: One hundred and fifty three children (age: M = 4.31, SD = 1.07) were assigned to 4 groups based on prenatal history: children whose
mothers prenatally received OXTRA and Nifedipine to delay preterm labor (n = 27); children whose mothers received Nifedipine only to delay
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preterm labor (n = 35); children whose mothers received OT for labor augmentation (n = 56) and a no intervention group (n = 35). Participants
completed a developmental assessment of 1Q, Adaptive Behavior and social communication abilities. DNA was extracted via buccal swab. A
genetic risk score was calculated based on 4 OXTR SNPs (rs53576, rs237887, rs1042778, rs2254298) previously reported to be associated with ASD
symptomatology.

Results: The OXTRA group exhibited more social-communication difficulties compared to all other groups. Furthermore, higher OXTR genetic risk

and being a male predicted more social-communication difficulties. Pharmacological intervention and OXTR risk interaction emerged, indicating

that in the OXTRA group more risk alleles were associated with more social-communication difficulties, whereas in the Nifedipine, the OT and the
no intervention groups more risk alleles were not related with social-communication difficulties, as seen in Figure 1.

Conclusions: In the current study the gene by environment interaction observed was specific to ASD related impairments, rather than a general
functional deficit. Our findings demonstrate how the inclusion of targeted genetic information may help identify previously unmeasured
heterogeneity in treatment response, thus highlight the importance of both genetic and environmental pathways of OT in signaling early social
development. Furthermore, the current findings raise the need for further research of the association between OXTR and ASD.

112126 Developmental Surveillance Versus Clinical Referral: A Longitudinal Study of Children with Autism Spectrum Disorder (ASD)
Diagnosed at 2-Years Via Different Referral Systems

ABSTRACT WITHDRAWN

Background: Referral pathways to early ASD diagnosis have received little attention despite their potential influence on the baseline
characteristics and developmental presentation. For example, children in the general community who do not receive developmental surveillance
may only be identified and diagnosed early if they have more severe symptomology and developmental delays - a thesis consistent with Daniels
and Mandell’s (2014) findings, via systematic review, that children with more severe ASD symptomology and cognitive impairments were likely to
receive an earlier ASD diagnosis.

Objectives: The primary objective in this longitudinal study was to compare autism symptom severity and cognitive functioning of children who
received an early ASD diagnosis via two different referral systems. This was achieved by comparing the baseline characteristics and
developmental outcomes at preschool age of children with ASD who were diagnosed at 2-years of age, following two different referral pathways.

Methods: The participants comprised 53 children identified early through developmental surveillance at well-child visits (community group) and
diagnosed with ASD (at M age = 25.96; range 23-33 months) and 24 children diagnosed (at M = 25.79, range 21-31 months) following referral to a
specialized early assessment clinic by a primary healthcare professional (clinical group). All children were administered the Autism Diagnostic
Observation Schedule and the Mullen Scales of Early Learning at 24- and 48-months of age.

Results: Children in the clinical group had parents that were more highly educated, and were more likely to have a relative and/or an older sibling
with an ASD diagnosis than those in the community group. There were no differences between the groups in the intensity or type of early
intervention received between 24- to 48-months.

A two-way repeated measures ANOVA revealed no significant differences between the community and clinical groups on ASD symptom severity at
the 24-month assessment. However, children in the community group showed an improving trajectory in their symptomology such that they had
significantly milder autism symptom severity (both social attention and communication deficits and restricted and repetitive behaviour) at 48-
months compared with the clinical group, who showed an overall stable trajectory. A further two-way ANOVA revealed that the groups did not
differ at either age in cognition, with both groups showing significant improvements in their overall developmental quotient (DQ), which was
driven by the subdomain of verbal DQ, with non-verbal DQ being stable between 24 and 48-months.

Conclusions: The expectation that the clinical group may be more severe at baseline with lower developmental scores was not supported.
However, the two groups did vary in their autism severity over time with the community group showing a reduction in autism symptoms at
outcome despite no group differences in cognition. It is concluded that clinically-referred samples of children with ASD are not representative of
community-based children with ASD, signalling that caution is needed when drawing conclusions from these different populations.

112127 Developmental Trajectory of Selective Attention to a Talking Face in Infants at-Risk for ASD
Y. Minagawa, M. Hata, Y. Hakuno, E. Yamamoto and K. Abe, Keio University, Tokyo, Japan

Background: Infants’ gaze behavior during face-to-face speech communication changes through the first year of life. Specifically, infants’ attention
to a talking face shifts from the eyes to the mouth between 4 and 8 months of age. Mouth-gazing behavior after 8 months old is reported to
predict later language development, possibly because this mouth gazing may reflect the ability of canonical babbling, which is crucial for speech
production. However, such gaze behavior toward a talking face has not been thoroughly studied for infants at-risk for autism spectrum disorders
(ASD). Their atypical language development may be reflected by atypical gaze patterns, which may be an early marker of ASD.

Objectives: The present study longitudinally examined infants’ attention to a talking face among 6- to 18-month-olds to reveal differences in
attention patterns between typically developing infants (TD) and infants at-risk for ASD (RA). Furthermore, because selective attention to a talking
face may differ depending on the language, the present study also aims to reveal its development in the case of a Japanese-speaking
environment.

Methods: Participants (25 RA and 20 TD) were followed up to record their eye gaze at 6, 9, 12, and 18 months of age. However, all the infants were
not able to complete or participate in all the sessions number of participants differ depending on age. Each infant's eye movement while viewing
a video of a woman who was speaking to the infant (20 seconds x 2), was recorded using the Tobii X120 Eye Tracker system. We created three areas
of interest (AOI) on the female face-around the eyes, mouth, and entire face-and calculated the proportion of looking time (total looking time at
the eyes or mouth / total looking time at the face) using an arcsine transformation. We also performed developmental testing and administered a
language questionnaire at each recording point.

Results: The RA showed a different developmental pattern of eye gaze behavior compared to the TD. Firstly, the Japanese TD showed a similar
developmental shift for mouth watching as in American infants; namely, their attention shifted to the mouth from the eyes at 9 months old.
However, among the RA, such a developmental shift did not occur until 18 months old. There was a considerable difference at this age between
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the TD and RA. While the RA shifted their attention to the mouth from the eyes, the selective attention of the TD was directed toward the eyes at
18 months old. These results were statistically confirmed by a linear mixed-effects model with group, age, and the interaction of these two factors
as effects and participants as random effects.

Conclusions: Although the TD and RA showed a similar eye gaze pattern at 6 months old with selective attention to the eyes, their developmental
trajectories were different. The RA's delayed attentional shift (at about 9 months old) to the mouth from the eyes while watching a talking face
may be chiefly related to their slower language acquisition, particularly delayed speech production as assumed from their language profiles.

112128 Differences in Temperament between Children with Autism Spectrum Disorder and Typical Development in the Study to
Explore Early Development

B. Barger', E. Moody?, S. Rosenberg’ and L. Wiggins®, (1)Georgia State University, Atlanta, GA, (2)University of Colorado, Denver, Aurora, CO,
(3)University of Colorado Anschutz Medical Campus, Aurora, CO, (4)Centers for Disease Control and Prevention, Atlanta, GA

Background: The Behavioral Style Questionnaire (BSQ) is a widely used temperament measure in children with autism spectrum disorder (ASD)"2
Recent evidence suggests that the BSQ's original factor structure does not best describe diverse samples of children with ASD or typical
development.? Instead, children with ASD and typical development may share an alternative 9-factor temperament structure measuring (1)
Maladaptivity (e.g., “bothered by plan changes”), (2) Environmental Sensitivity (e.g., “sensitive to noises”), (3) Quiet Persistence (“practices [to
mastery]”), (4) Social Inattention (e.g., “does not acknowledge [when called]"), (5) Social Approach (e.g., “approaches [unknown children]”), (6)
Activity (e.g., “[frequently] runs”), (7) Crying, (8) Rhythmicity (e.g., “hungry at dinner”), and (9) Food Openness (e.g., “tries new foods”). To date,
there are no data published on these alternative temperament factors comparing children with ASD to children in a population-comparison
group.

Objectives:

This study compared children with ASD and children in a population-comparison group (POP) on the alternative 9-factor BSQ temperament
structure.

Methods: Study data were collected in the Study to Explore Early Development-Phase | (SEED1). SEED1 is a case-control study funded by the
Centers for Disease Control and Prevention and conducted at multiple sites throughout the U.S. (California, Colorado, Georgia, Maryland, North
Carolina, and Pennsylvania).“ SEED participants were recruited through developmental disability service organizations (ASD) or a sample of state
vital records (POP). Children were aged 2-5 years at the time of study enrollment. Clinicians confirmed ASD status with gold-standard diagnostic
instruments administered during an in-person evaluation of the child. BSQ data were obtained via a self-administered questionnaire completed
by a caregiver.

Revised BSQ (BSQ-R) scales were created by summing items shared among ASD and POP children in exploratory factor analysis (i.e., both groups
shared items with factor loadings > 40): Maladaptivity (k [items]=4), Environmental Sensitivity (k=7), Quiet Persistence (k=5), Social Inattention
(k=5), Social Approach (k=5), Activity (k=4), Crying (k=5), Rhythmicity (k=2), and Food Openness (k=2). Higher scores on Maladaptivity, Social
Inattention, Crying, and Activity indicate potential behavioral concerns, while lower scores on Environmental Sensitivity, Quiet Persistence, Social
Approach, Rhythmicity, and Food Openness indicate potential concerns. Consideration of scale residuals suggested that the following BSQ-R
scales were non-parametrically distributed: Maladaptivity, Quiet Persistence, Social Approach, Crying, Rhythmicity and Food Openness. T-tests
were used to compare ASD and POP children for parametric data; Mann-Whitney tests were used to compare ASD and POP children for non-
parametric data.

Results:

Children with ASD scored higher than POP children on Maladaptivity, U=19.18, p<.001; Social Inattention, U=13.67, p<.001; and Crying, U=5.77, p<.001.
Children with ASD scored lower than POP children on Environmental Sensitivity, t(1221)=10.45, p<.001; Quiet Persistence, U=15.16, p<.0071; Social
Approach, t(1164)=23.71, p<.001; Rhythmicity, U=6.53, p<.001; and Food Openness, U=13.67, p<.001. There were no differences on Activity.
Conclusions:

These results show that the BSQ-R scales may distinguish ASD from POP children on eight of the nine subscales. Specifically, children with ASD
had more problems than POP children on all temperament domains except Activity. The BSQ-R scales may be useful for developing metrics of
previously unstudied phenotypic factors in children with ASD.

112129 Early Behavioral Indicators of Optimality of Developmental Outcome in an ASD Risk-Enriched Sample

R. Landa’ and M. Tahseen?, (1)Center for Autism and Related Disorders, Kennedy Krieger Institute, Baltimore, MD, (2)Kennedy Krieger Institute,
Baltimore, MD

Background:

Chronological transition into the second year is characterized by developmental transitions in communication, social engagement, and play. Early
experience across such domains during this developmental transition could entrain a distributed system of social-cognitive and symbolic
processing, possibly optimizing development and reducing degree of later manifestation of autism spectrum disorder (ASD) symptomatology.
Objectives:

To define behavioral profiles at 14 months that differentiate ASD symptomatology level at age 2 to 3 years. Hypothesis: Profiles defined by early
language, gesture, social, and repetitive/restricted behavior patterns will be associated with later ASD symptomatology level.

Methods:

Children at low and high familial risk (LR N=98, HR N=323) for ASD were enrolled in a prospective, longitudinal study and assessed at mean age
14.51 months (sd=.74), with 419 having outcome assessment (mean age=36.17 months; sd=2.53).

Clustering variables at 14 months: Mullen Scales of Early Learning Expressive Language (EL) T score (Mullen, 1995), Communication and Symbolic
Behavior Scales Caregiver Questionnaire (CSBS CQ) Object Use and Social composite standard scores (Wetherby & Prizant, 2002), Autism
Diagnostic Observation Schedule (ADOS) Repetitive and Restricted Behavior section total score (RRB; Lord et al., 2002). Post hoc analysis variables:
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CSBS CQ Emotion & Eye Gaze, Communication, and Gestures subscale standard scores; ADOS Calibrated Severity Score (CSS); Clinical judgment of
ASD+/ASD-; Mullen EL T scores.

Hierarchical agglomerative cluster analysis, with clustering determined by Ward's (1963) method was performed. Squared Euclidean distance
served as the similarity measure. Variables were standardized to control for unequal scaling. To determine the optimal number of clusters to
retain, we used: visual examination of the dendogram, Mojena’s Rule One, and examination of fusion coefficients (Lorr, 1983; Milligan & Cooper,
1985; Mojena, 1977). A MANOVA was conducted to compare the retained clusters on the four clustering variables. Additional post-hoc analyses
used ANOVA and chi square.

Results:

A 2-cluster solution was most optimal; Jaccard coefficients indicated high stability for both clusters (>.70). Cluster 1(n=300) scored significantly
lower on all clustering variables at 14 months than Cluster 2 (n=120) (Table 1). A significantly greater percentage of toddlers in Cluster 1 (hereafter,
At-Risk) were identified as ASD+ at outcome, X2(1, N=339), 18.68, p<.001, compared to those in Cluster 2. At age 36 months, toddlers in At-Risk
Cluster had higher ASD symptomatology (ADOS CSS) and lower EL scores than Cluster 2 (p’s<.001). Within the At-Risk Cluster, toddlers with ASD+
outcomes scored significantly lower than non-ASD toddlers at 14 months on CSBS CQ scales of Emotion and Eye Gaze, Gestures, and
Communication (p's<.001).

Conclusions:

A combination of more advanced spoken language, play, and social development, along with reduced RRB levels, at age 14 months appear to
define an optimality profile associated with low levels of ASD symptom manifestation at age 36 months. Early coherence within and across these
domains may facilitate continuous improvement in efficiency and combinations of information processing that support enhanced learning (Hunt,
1999) (and reduced ASD symptomatology) through age 36 months. Thus, exposing infants to early enriching experiences is emphasized, especially
for younger siblings of children with ASD.

112130 Early Developmental Characteristics of Children with ASD in SPARK

L. Green Snyder’, P. Feliciano’, E. Brooks', A. Daniels’ and W. K. Chung?, (1)Simons Foundation, New York, NY, (2)Pediatrics, Columbia University, New
York, NY

Background:

The SgPARK cohort offers the opportunity to characterize the natural history of autism in a representative cross-sectional sample of
unprecedented size.

Objectives:

To describe early development and regression in SPARK participants.

Methods:

Developmental data including regression and symptom onset were collected through online parent surveys. Variables were harmonized with ASD-
UK for future meta-analysis. Participants were 21,254 children aged 15 months to 17 years with a reported professional ASD diagnosis.

Results:

The average ages of major motor milestones were 6.7 months for sitting unsupported and 14 months for walking independently. Only 3-6%
exhibited severe delays, defined as sitting after 12 months or walking after 2 years. The average age of speaking single words was 20.7 months.
Among children over 2 years (n=20,161), the average age of speaking simple phrases was 32.8 months, with 60% achieving phrase speech between
two and three years of age.

The average age of parental first concern was 22 months, with language (28%) and social concerns (19%) the most common first signs. Only 9.7%
reported that regression signaled onset of ASD symptoms. However, one-third of parents reported a complete loss of speech typically in the
second year, at an average age of 22.4 months. Regression usually lasted one to two years, but one-third of cases reported that regression had not
yet resolved. 27% experienced a regression in social/play or other skills, but significantly later at an average age of 34.7 months. 56% of parents
reported their child’s nonverbal cognitive ability as mildly to significantly delayed. Nonverbal cognitive delay was higher in those who had
regression in language (66%) than in those who did not experience regression (50%).

Conclusions:

Online parent survey data in SPARK closely mirror findings from developmental studies of confirmed ASD diagnoses. Early gross motor skills are
within normal limits. SPARK participants report less severe language delay than previous studies, which may reflect improving sensitivity in
detection and diagnosis. ASD symptom onset usually occurs in the first two years, often before regression, and is rarely heralded by repetitive
behavior but rather by language concerns. Children with language regression have a greater likelihood of persistent delay in non-verbal cognitive
ability, which supports a clinical subtype of ASD. SPARK offers potentially the largest data source of its kind to examine predictors and etiologies
in autism, including those specific to autism in the absence of other disability.
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113131 A Scoping Review of Autism Spectrum Disorder and the Criminal Justice System

K. Railey’, A. M. Love? and J. M. Campbell’, (1)University of Kentucky, Lexington, KY, (2)Educational, School, and Counseling Psychology, University of
Kentucky, Lexington, KY

Background: Given that the current prevalence rate of autism spectrum disorder (ASD) is now estimated to be 1in 59 (Baio et al., 2018), the
likelihood that individuals with ASD may come into contact with the criminal justice system (CJS) is increasing, especially as these children grow
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into adulthood. Many behaviors displayed by individuals with ASD can be misinterpreted by law enforcement officers as challenging or
disrespectful (Debbuadt & Rothman, 2001). Misinterpretations may contribute to the rising number of incidents involving individuals with ASD and
the CJS (Rava et al., 2017). Despite the fact that the prevalence of ASD involvement in the CJS is currently unknown (King & Murphy, 2014), research
suggests that individuals with ASD are involved in interactions with law enforcement officers (LEOs) as both victims (Mayes, 2003) and suspects
(Woodbury-Smith & Dein, 2014). However, little is known about the research surrounding ASD and the CJS.

Objectives: In order to understand findings relevant to various aspects of interface between individuals with ASD and the CJS, a scoping review of
the literature was conducted. The scoping review aimed to summarize empirical studies including individuals with ASD and the CJS.

Methods: Adhering to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Protocols 2015 (PRISMA), we conducted a
search of 13 professional databases using search terms related to both ASD (e.g., autism) and the CJS (e.g., police). Four members of the research
team compared decisions for study inclusion at two points: initial screening and final inclusion.

Results: From 606 articles, a total of 55 articles were selected for inclusion; kappa for screening decisions = 0.98 and kappa for final inclusion =
0.94. Articles were organized into five categories: (a) prevalence of ASD in CJS settings (n = 15), (b) characteristics of individuals with ASD in CJS
settings (n = 8), (c) ASD experiences and perceptions of the CJS (n = 10), (d) interviewing individuals with ASD in CJS settings (n = 10), and (e)
knowledge, perceptions, awareness, and training by CJS professionals (n = 12). Within CJS settings, prevalence rates ranged from 0.3% to 27% for
individuals with ASD who demonstrated a wide range of functional levels and criminal actions (e.g., arson, assault, theft). The most common calls
to LEOs involved elopement, aggression, and medical emergency. Perceptions of the CJS by the ASD community were marked by reports of lack of
LEO knowledge, stigmatizing attitudes, and calls for more training. LEOs" knowledge of ASD is limited and LEOs frequently cite the desire and need
for more training around characteristics of ASD and how to respond to calls involving individuals the ASD. The review yielded two experimental
studies examining the impact of LEO training; results supported increases in LEO knowledge and attitudes.

Conclusions: Interactions between the CJS and individuals with ASD are not uncommon and may involve individuals with ASD as either victims or
perpetrators of crimes. The scoping review identified critical training needs for LEOs, which were identified by the ASD community and LEOs
themselves.

113132 An Exploration of Law Enforcement Officers' Training Needs and Interactions with Individuals with Autism Spectrum
Disorder

K. Railey’, J. Bowers-Campbell, A. M. Love® and J. M. Campbell’, (1)University of Kentucky, Lexington, KY, (2)Georgetown College, Georgetown, KY,
(3)Educational, School, and Counseling Psychology, University of KentucRy, Lexington, KY

Background: In a recent study, one in five individuals with autism spectrum disorder (ASD) reported either being stopped or questioned by police
at least once by the time they were in their mid-twenties (Rava et al., 2017). Despite the increased interactions between LEOs and persons with
ASD, results from a few studies reveal that LEOs are often not knowledgeable about ASD and report concerns about appropriately handling
situations involving persons with ASD. One recent study found that only 42% of LEOs reported satisfaction in their dealings with the ASD
community (Crane et al., 2016). However, only 13% of caregivers of individuals with ASD reported “satisfactory” interactions between LEOs and
their children with ASD, and a mere 15% of adults with ASD reported a “satisfactory” experience when describing previous interactions with LEOs
(Crane et al., 2016). The lack of appropriate support to individuals with ASD could potentially lead to emotional stress, breakdowns in
communication abilities, and behavioral regulation difficulties. However, misinterpretation of behaviors during high-stress or tense situations can
be improved with proper training, education, and through increasing interactions with persons with ASD in the community.

Objectives: Semi-structured individual interviews were employed to (a) characterize LEOS’ knowledge of ASD, (b) understand previous interactions
between LEOs and individuals with ASD, and (c) identify training needs to prepare LEOs for interactions with the ASD community.

Methods: Researchers utilized a grounded theory approach to analyze data from 17 participants: (a) six LEOs, (b) six adults with ASD, and (c) five
caregivers. Parallel semi-structured interview schedules were developed for each participant sub-group to better understand perceptions
regarding potential or actual interactions between LEOs and the ASD community as well as LEO training recommendations and needs. All
interviews were audio recorded, transcribed, thematically coded, and summarized by researchers using the constant comparative method
(Charmaz, 2014).

Results: Participant demographic information is presented in Table 1. Thematic categories and focused codes for LEOs, caregivers, and adults with
ASD were summarized and comparisons between groups were made. All participant groups emphasized the importance of mandatory ASD-
specific training for LEOs, and all individuals provided recommendations regarding training content and format. Although many caregivers and
adults with ASD highlighted fears over LEOs’ potential misinterpretations and/or misperceptions of behaviors, LEOS’ transcripts did not reflect
these same concerns. Analysis revealed several commonalities across participant groups. Examples of common themes include the (a) need for
LEOs to possess knowledge of ASD, (b) importance of LEOS’ empathic and supportive responses during interactions, and (c) helpfulness of LEQs'
engagement and collaboration with the ASD community.

Conclusions: Findings provide insight into specific strategies that may help increase positive interactions and foster trust between LEOs and
individuals with ASD. In addition, these findings have the potential to influence criminal justice policy by identifying current levels of training and
specifying training recommendations from the perspectives of LEOs and members of the ASD community. Future research directions and
implications are also discussed.

113.133 Developing an Autism Training for Police Officers in Australia Using a Collaborative Approach
V. Gibbs', K. Haas' and S. Bruck®?, (1)Autism Spectrum Australia (Aspect), Sydney, Australia, (2)Griffith University, Gold Coast, Australia

Developing an autism training for police officers in Australia using a collaborative approach

Background: Evaluations of autism training for police (e.g., Hepworth, 2017; Kelly & Hassett-Walker, 2016; Teagardin et al., 2012) have been small
scale and, to date, the empirical conclusions that can be drawn are moderate at best. People with autism and their families report low levels of
satisfaction with police interactions, with police officers commonly reporting they require additional training in disability and autism (Crane et al,,
2016).

Objectives:
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This project utilized a collaborative approach to develop autism training for Australian Capital Territory (ACT) Police, informed by the literature
and the perspectives of people with autism and their families, and members of ACT Police. Our research approach increased the opportunity for
insider knowledge and expert advice when developing research questions, methods and intervention plans (Walmsley, 2010). This presentation
reports on the circumstances in which people with autism are interacting with police in Australia; how interactions are perceived by autistic
people and their family members; and to what extent autistic characteristics impacted on these interactions. It will also describe a collaborative
approach to the development of police training and the particular insights gained by incorporating the views of people on the spectrum and their
families.

Methods:

A literature review was conducted to evaluate the extant academic and grey literature regarding interactions between people with autism and
police and the effectiveness of police training. People on the spectrum (n=50) and their family members/carers (n=64) completed an online
questionnaire about their or their family member's experience during an interaction with police in Australia in the preceding five years. A sample
of adult respondents (n=12) and family members (n=18) participated in semi-structured interviews. Questions included demographic information,
disclosure, nature of the interaction, levels of satisfaction, impact of autistic characteristics and suggestions about how the interaction could have
been improved and what information police could provide to improve future interactions.

A working party comprised of representatives of all relevant stakeholders (ACT Police, adults with autism, parents of people with autism, an
autism specific service organisation) was formed. Draft content was developed, informed by common strategies for first responders outlined in
the literature, and the analysis of the survey and interview data.

A focus group of autistic people assessed their views regarding the accuracy and respectfulness of the proposed training material.

Results:

Levels of satisfaction and willingness to disclose diagnosis during interactions with police were related to autism severity and type of
involvement. Level of satisfaction was associated with type of involvement with police, presence of additional co-existing conditions, and
perceptions of procedural justice. Parents and carers reported higher levels of satisfaction than autistic adults. Qualitative analysis indicated
need for autism training for police, with a particular focus on strategies to enhance communication and de-escalation.

Conclusions:

People on the spectrum report unsatisfactory experiences with police, especially when the police are unaware of the person’s diagnosis. Training
programs that would increase awareness and teach specific strategies are strongly endorsed by autistic people and their families.

113134 Educating for Success. Models of Practice for Teachers of Students on the Autism Spectrum

T. R. Clark’, V.. Gibbs', W. Beamish?, S. Bruck™, A. Taylor?, A. Robinson’, E. Gallagher', M. Tucker?, J. Ashburner* and S. Walker®, (1)Autism Spectrum
Australia (Aspect), Sydney, Australia, (2)Griffith University, Gold Coast, Australia, (3)Queensland Autism Specific Early Learning and Care Centre,
AEIOU Foundation, Nathan, Australia, (4)Autism Queensland, The University of Queensland, Sunnybank, Australia, (5)Queensland University of
Technology, Brisbane, Australia

Background: EDUCATING FOR SUCCESS. Models of Practice for Teachers of Students on the Autism Spectrum

Teacher knowledge affects, positively or negatively, the inclusion and learning of students on the autism spectrum. There is an established need
for practicing teachers to engage in professional learning and development activities for meeting the social-emotional, behavioural,
communication, sensory and learning needs of students on the spectrum.

Objectives: The objective of this research was to design, validate, and trial two Models of Practice (MoP) for Australian mainstream early and
middle educators, respectively. Each MoP supports teacher decision-making and fosters the effective inclusion of students on the spectrum. The
MoP is an Australian Cooperative Research Centre for Living with Autism (Autism CRC) education project.

Methods: A Design Based Research approach was used to develop and validate the development of the Early Years Model of Practice (EY-MoP) and
the Middle Years Model of Practice (MY-MoP). Multiple, iterative cycles of design/construction and evaluation/reflection were enacted (McKenney
& Reeves, 2012). Successive prototypes were formatively evaluated to establish both content and social validity of both MoPs. Twenty-nine
validated practices (EY-MoP) were trialled by Prep/Kindergarten teachers (n = 43) in 23 schools across Queensland, New South Wales, and Victoria.
Thirty six validated practices in the MY-MoP were trialled by Year 7 and 8 secondary teachers (n = 32) in 10 schools across Queensland, New South
Wales, and Victoria. Schools were assigned to one of three conditions (face-to-face coaching, on-line coaching and information only) with access
to the MoPs via the project website. Teachers implemented the MoPs in their classroom for 8 weeks, with data being collected at two time points
across this period using online surveys and phone interviews.

Results: This field-testing of both the EY and MY MoPs has demonstrated their usefulness to teachers. The MoP trial surveys and interview results
indicated that teachers perceived each practice model as a user-friendly tool that supported their decision making and classroom practice.
Further, survey results indicated that use of the MoPs led to increases in teacher knowledge, confidence, and sense of self-efficacy.

Conclusions: The trial of two Models of Practice (MoP) for Australian mainstream early and middle educators, points to the viability of these
practice tools in classrooms which include students on the autism spectrum and their associated impact of increasing teacher knowledge,
confidence, and sense of self-efficacy.

113135 Reading Comprehension Intervention for School-Aged Students with ASD

E. Solari’, A. R. Henry?, N. S. Mcintyre? and M. C. Zajic?, (1)Special Education, Curry School of Education University of Virginia, Charlottesville, VA,
(2)University of California at Davis, Davis, CA, (3)University of California at Davis MIND Institute, Davis, CA

Background: Children with ASD are increasingly accessing general education curricula; these students frequently exhibit language and reading
difficulties (Nation et al., 2006; Whalon et al., 2009), creating an educational imperative for effective instructional practices for learners with ASD.
Current research suggests that the reading comprehension disturbances often seen in students in this population may be related to the social
cognitive deficits associated with ASD; instructional practices aimed at improving both reading comprehension and social skills simultaneously
may be particularly effective for these students.

Objectives: This presentation will discuss a series of initial intervention trials aimed at targeting both reading comprehension and social cognitive
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skills for elementary students with ASD.

Methods: Three cohorts are included in these analyses. The first cohort (n = 15) received the intervention for in a clinical-based setting for a total
of 8 weeks. The second (n = 12) and third (n = 44, in progress) cohorts included 20 weeks of instruction and introduced a treatment-control design.
Student outcome data included pre- and posttest measures of expressive vocabulary (EVT-2; Williams, 2007), reading comprehension (GORT-
5,Wiederholt & Bryant, 2001), listening comprehension (CELF-4; Semel, Wiig, & Secord, 2003), and social cognition (NEPSY-II; Korkman, Kirk, &
Kemp, 2007). Children were also asked to generate narratives, which were analyzed for social and evaluative traits. Videotapes of intervention
sessions provided information on fidelity of implementation and student-instructor interactions

Results: Study participants in the first cohort demonstrated significant growth from pretest to posttest in ability to identify and label the cognitive
and affective states of characters in their stories (Z = 2.986, p = .003, r = .54). Furthermore, there was a significant increase in the number of
intensifiers and attention getting strategies used during narrative generation (Z = 2.414, p = .016, r = .44), suggesting that the participants grew in
their understanding of storytelling as a social experience (Henry et al., under review). In the second cohort, treatment and control groups differed
significantly in the change in the total proportion of narrative evaluation in their stories, with treatment students demonstrating a significant gain
(U= 4.00, z= -2.24, p= .02, r= -46).

There were no gains in standardized measures of reading and language for students who participated in the intervention. However, the results
from the third, larger cohort will likely give more insight into the individual differences in student performance, and it may possible to identify
moderators (e.g., autism symptomatology, expressive language) of reading ability in these students.

Conclusions: The results of these unique pilot studies suggest that consistent, explicit instruction in comprehension strategies and vocabulary
may have a positive impact on students with ASD. These data will allow us to have a better understand of evidence-based intervention methods
to support the social and reading development of these students.

113136 Testing the Mathematics Advantage Hypothesis in Students with ASD

J. C. Bullen’, P. Mundy? and L. S. Lerro®, (1)University of California, Davis, Davis, CA, (2)University of California at Davis, Sacramento, CA,
(3)Disabilities Resources, Santa Rosa Junior College, Santa Rosa, CA

Background: Students with ASD may display an advantage with spatial ability and mathematics (Baron Cohen, 2002). Consequently promoting ASD
student involvement in STEM curriculums may be useful in schools (Wei et al. 2013, 2014). However, research is inconsistent with significant
heterogeneity in mathematics development observed across students with ASD (Chiang & Lin, 2007) and a pattern of strength in calculation, but
significant difficulty with verbal problem solving has been observed for affected students (Wei et al. 2015).

Objectives: To examine the mathematics advantage hypothesis of ASD this study compare students with ASD, typical development and ADHD on
math achievement. The study also examined the relations between math development and spatial ability, reading, social-cognition and working
memory.

Methods: 159 children participated including 77 with ASD (M = 8.51 years, SD = .21), 39 with ADHD symptoms (M = 8.46 years, SD = 19), and 43 with
typical development (M = 8.47 years, SD = 19). The groups were divided and matched in Lower and Higher VIQ subgroups, ASD 90.4 (8.7), 113.4 (7.8),
ADHD 92.2 (81), 117.5 (9.4), and TD Group 95.5 (7.1), 119.5 (9.3), respectively. ASD diagnosis was confirmed with the ADOS-2, and ADHD symptoms
were confirmed with the Conner’s Parent Rating Scale-3. The students were assessed three times over 30 months with the Numerical Operations
and Problem Solving Scales of Wechsler Individualized Achievement Tests-V, as well as the Wide Range Assessment of Memory and Learning, and
the Gray Oral Reading Tests-5, and a silent movies Theory of Mind (ToM) task. The WASI was used for 1Q and the Block Design Scale provided the
spatial processing index.

Results: The TD group exhibited better performance on both math measures than the clinical groups, which did not differ, F (2, 106) = 11.20, p <
.001, partial eta? = 18. The ASD group performed better on Numerical Operations than Problem Solving, F (1, 49) = 12.8, p < .001, partial eta? = .21,
but this effect was not observed for the other groups. Greater difficulty in Problem Solving in the ASD versus TD comparison was evident in the
lower VIQ subgroups than higher subgroup, F (1, 87) = 4.42, p < .04, partial eta? = .04. ToM was only associated with math performance in the ASD
group. However, regressions indicated that only Time-1VIQ, Block Design and Symbolic Working memory predicted Time- 3 Problem solving in the
ASD sample, adj R %= .58, p <.001. Different patterns of predictors were observed in the other groups.

Conclusions: Difficulty with math learning may be a characteristic of many students with ASD, especially those with VIQs below 105. Thus, learning
differences associated with 1Q may be important to examine among ASD students without intellectual disabilities. The math learning of lower
average 1Q students with ASD may require greater classroom support than is currently recognized and perhaps specific assistance with spatial and
working memory development. These data are not consistent with the hypothesis of a general mathematics advantage for ASD students.

113.137 Understanding the Role of Leadership in Supporting High Quality School Services for Students with ASD

J. Suhrheinrich’, M. Melgarejo? A. S. Nahmias®, P. Schetter* and A. C. Stahmer®, (1)San Diego State University, San Diego, CA, (2)Education, San Diego
State University, San Diego, CA, (3)MIND Institute, UC Davis Medical Center, Sacramento, CA, (4)UC Davis, Sacramento, CA, (5)Psychiatry and
Behavioral Sciences, University of California at Davis MIND Institute, Sacramento, CA

Background:

Children with autism spectrum disorder (ASD) receive a majority of their therapeutic services in schools. Although evidence-based practices
(EBPs) for students with ASD exist (Wong et al, 2015), the research on implementation in schools indicates low usage and fidelity. To improve
service quality and student outcomes, we must focus not only on testing practices but also on how to effectively implement and sustain EBPs in
schools. Current literature across other fields indicates leadership support as critical to successful implementation. Therefore, it is important to
understand the leadership structure and processes for implementation of EBPs in schools.

Objectives:

To identify key factors related to implementation and sustainment of EBPs for ASD in schools by exploring: 1) leadership involvement, 2) current
processes across job types, and 3) implementation barriers.

Methods:
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Survey data were analyzed from 340 educators, representing 231 education agencies across California. Participants included High-level
administrators (n=19), Mid-level leaders (autism/behavior specialists; n=111), School site principals (n=15), Direct service providers (n=153), and
Mental health providers (school psychologists; n=33).

Results:

Leadership Involvement: Participants reported Mid-level leaders as having the most impact in implementation, including identifying new ASD
educational programs (57%), choosing interventions to implement (48%), and actively providing training (76%). However, responses varied by
respondent job type. For example, 63% of High-level leaders identified High-level leaders as most responsible for identifying new programs
compared to 27% of Mid-level leaders. 25% of School site principals identified themselves as having the most impact in providing training, while
only 1.5% of all other participants selected them.

Implementation and Sustainment Processes: A majority of School site principals (75%) indicated schools use similar processes to identify, choose,
implement and sustain programs for students with ASD as is used for use for other special education programming. Only 40% of Mid-level
leaders agreed that the process is the same. In contrast, participants reported the process used to identify, choose, implement and sustain ASD
programs differs from the process uses for general education student services.

In planning for sustainment, 88% of High-level leaders reported planning to support use of the intervention after training ended, however, only
44% of Direct service providers agreed this was the case (see Table 1).

For the 110 respondents that provided coaching in National Professional Development Center identified EBPs for ASD, both more frequent
meetings with High-level leaders and more frequent meetings with their direct supervisor about implementation activities were significantly
associated with higher frequency and quality of coaching (B =11, p <.02; B = 1.9, p =.001 respectively).

Barriers: Participants reported time for training as the top barrier to implementation of EBPs (25.6%), followed by lack of substitutes (16.5%), and
limited foundational skills (11.5%).

Conclusions:

Leadership is an important aspect of EBP implementation in community programs. In schools, there is a disconnect between High level leaders
and direct service providers regarding the amount of planning, training and implementation support provided for new EBPs. Understanding how
leaders can better support providers is a next step in ensuring EBP are implemented and sustained effectively.

113138 A Comprehensive Secondary Education Program for Students with ASD
S. 0dom’, K. Hume', L. J. Hall?, B. Kraemer? and L. E. Smith DaWalt?, (1)Frank Porter Graham Child Development Institute, University of North

Carolina at Chapel Hill, Chapel Hill, NC, (2)Special Education, San Diego State University, San Diego, CA, (3)University of Wisconsin-Madison
Waisman Center, Madison, WI

Background: The combination of autism spectrum disorder (ASD), adolescence, and the tumultuous nature of high school settings makes
providing an appropriate education program for adolescents with ASD one of the most challenging tasks for public education in the US. The
Center on Secondary Education for Students with Autism Spectrum Disorder (CSESA) created a comprehensive treatment program to address the
variety of educational and learning needs for adolescents with ASD. The CSESA program consists of four features that focused on literacy,
independence, social competence, and transition/families, with these features implemented over at two-year period.

Objectives: To determine the efficacy of the CSESA program, investigators conducted a cluster randomized control trial.

Methods: Sixty high schools located in three regional locations in the US (CA, NC, WI) were randomly assigned to CSESA and services as usual (SAU)
conditions and 545 high school students with educational diagnoses of autism and their families participated in the study. The mean age of the
students at the beginning of the study was 16 years; 86% of the student participants were male; 45% of the students had race/ethnicity other
than white, nonHispanic; 39% of the student were from low income families; and the students spanned the range of autism severity. An
assessment of program quality was collected at the beginning and end of the study in all schools. During the course of the study, multiple
measures of implementation were collected and assembled as an “implementation index.” A battery of standardized measures collected at the
beginning of the study and again at the end of the study included two Woodcock-Johnson literacy measures, Vineland Adaptive Behavior Scale-3,
Social Responsiveness Scale, AIR Self-Determination Scale, the Support Intensity Scale, the Family Empowerment Scale, and the Zarit Burden
Inventory. Also, Goal Attainment Scales (GAS) were collected for individual student goals related to literacy, social competence, independence, and
transition.

Results: A standard ANCOVA, controlling for site and pretest scores, revealed significant differences in program quality favoring CSESA.
Implementation index scores found significant difference between CSESA and SAU schools’ implementation of CSESA program features and also a
range of “levels” of implementation within the CSESA group. A multilevel analysis with students nested within schools and regional sites as a
control was conducted for all standardized and GAS measures. The CSESA families scored significantly higher on the Family Empowerment Scale
than SAU group families, and CSESA students scored significantly higher on the mean GAS scores than students in the SAU condition. However,
significant difference were not found on the standardized student measures.

Conclusions:

This study demonstrated that this multicomponent comprehensive treatment model implemented at the school level can significantly impact
program quality, families’ perceptions of empowerment, and accomplishments of student goals (which are the most proximal assessment of
intervention effects), although the more distal student measures did not detect treatment effects. In addition, the range of levels of
implementation across schools in the CSESA sample reflect the challenge of conducting large scale RCTs in authentic public school settings.

113139 A 2-Year Iterative Study of an Informal STEM Educational Program for Neurodiverse Adolescents

A. Riccio', J. Herrell?, C. Goodman?, B. Rosenberg* and K. Gillespie-Lynch®, (1)Department of Psychology, The Graduate Center, City University of New
York (CUNY), New York, NY, (2)CUNY School of Professional Studies, New York, NY, (3)Vanderbilt University, Nashville, TN, (4)Technology, Culture,
Society, New York University Tandon School of Engineering, Brooklyn, NY, (5)Department of Psychology, College of Staten Island; CUNY Graduate
Center, Brooklyn, NY
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Background: Given that affinity for technology is common in autism (Baron-Cohen, 2009; Wei et al., 2013), technology-focused programs for youth
with ASD may help them transition into meaningful careers. However, there are few evidence-based programs to help youth with ASD turn STEM
interests into marketable skills that will help them succeed in college and the workplace. The extracurricular, not-for-profit Tech Kids Unlimited
(TKU) provides a supportive environment rich in technological instruction for students with ASD and other disabilities in NYC.

When we conducted our first evaluation of TKU's summer programming in 2017, participants reported gains in technology and social skills and
expressed a desire to enter STEM fields but their job plans remained very vague. Student feedback highlighted a preference for hands-on,
multimodal instruction, consistent with the tenets of Universal Design for Learning (UDL). In 2018, we implemented a UDL planning/evaluation
rubric and conducted a pilot 10-day long workshop to determine if longer workshops featuring UDL-aligned instructional practices help
neurodiverse students learn.

Objectives: Examine if and how participation in an increasingly UDL-aligned summer technology program helps neurodiverse students develop
technology, social, and job-related skills.

Methods: In 2017, adolescents with autism were recruited across TKU's summer workshops (n=20, Mage=15.6). In 2018, we focused evaluation on a
popular transit-themed, game-design workshop, lengthening it from TKU's standard workshop length of 5 to 10 days (n=16, Mage=16.2). We
developed and implemented a UDL curriculum template for instructors program-wide. After obtaining reliability, we coded instructional practices
for 8 of 10 days using the new UDL Curriculum Template and Social-Emotional Checklist (Figure 1). In-person, semi-structured interviews and
online surveys were conducted with students and parents, respectively, each year.

Results: Results suggest improvement in parent perceived social skill learning in 2018, with its heightened focus on collaboration and UDL-aligned
techniques, relative to 2017 (Table 1). The specificity of student’s job plans also improved numerically when comparing 2017 to 2018. When asked
what skills they learned from the workshop, students continued to overwhelmingly cite technology skills.

Coding of instructional techniques revealed that multiple teaching methods were used. Instructors used lectures (87.5% of days), group
discussions (100%), hands-on activities (100%), video tutorials (75%), and self-guided independent work (87.5%). Students checked-in regularly to
evaluate progress (100% of days) and received feedback from staff at key junctures (87.5%). Students were encouraged to review what they
learned (87.5% of days), practiced time management (100%), and discussed their goals as a group (50%). Icebreakers and social games occurred
75% of the days coded.

Conclusions: Our structured UDL curriculum/assessment template shows promise as a strategy to engage neurodiverse adolescents in STEM
education. Instructors were receptive to the new template and demonstrated varied and creative teaching techniques throughout the two-week
program. However, additional areas for programmatic improvement remain apparent. Programming should continue to adapt based on student
feedback and to highlight scaffolded opportunities to develop collaboration skills and explore potential career paths.

113140 A Review of Barriers and Facilitators to Intervention Implementation in Special Education.

L. Barry', ). McMAHON and J. Holloway?, (1)University of Limerick, Limerick, Ireland, (2)Psychology, National University of Ireland Galway, Galway,
Ireland

Background: In the autism literature, “evidence-based practices” (EBPs) are practices which have repeatedly been shown effective in addressing
key deficits associated with autism (Odom et al., 2010). These practices have been found to lead to optimal outcomes for students with autism
and special education teachers (Bond et al., 2016; Wong et al., 2013). Traditionally, however, teachers’ engagement in EBPs has been poor, with
teachers engaging in classroom practices that have little scientific support (McMahon & Cullinan, 2014). Factors that may affect teachers
engagement in EBP’s have been theorised to include staff training and buy-in (Forman et al., 2013), however, these factors have not yet been
delineated.

Objectives: This study aimed to synthesise and analyse findings related to the barriers and facilitators to the implementation of evidence-bhased
practices in special education.

Methods: Papers were extracted from the following databases: Academic Source Complete, ERIC, Education Source and Psycinfo. A total of 3452
papers were returned and screened by abstract and title. 188 papers were included for full text review. From these, 8 quantitative papers and 7
qualitative papers were included for data synthesis and analysis.

Results: Results indicate that the barriers to implementation are yet to fully be delineated. Barriers and facilitators were present across different
systems, including; the individual teacher, the school environment and external policies. Barriers and facilitators within these systems included
resources, training, administrative support, and school wide supports.

Conclusions: Barriers and facilitators to intervention implementation in special education are evident at the macro, meso and micro levels of the
individual. Whilst little can be done by special education teachers at the macro level, this paper has identified key factors at the micro level which
could be used to inform interventions to alleviate barriers to intervention implementation.

113141 A Social Network Analysis of Middle and High School Students with ASD in an Inclusive Public Charter High School
L. A. Edwards’, T. Harris-Bosselmann?, G. Massetti®, B. Boone*, L. Morgan' and M. Siller’, (1)Marcus Autism Center, Children's Healthcare of Atlanta

and Emory University School of Medicine, Atlanta, GA, (2)University of West Georgia, Carrollton, GA, (3)DeKalb County, Atlanta, GA, (4)Tapestry
Public Charter, DeKalb County, Atlanta, GA

Background: Inclusive education—or the co-participation of students with and without disabilities in general education classrooms—increases
academic and social outcomes in children with and without disabilities (Abramovitch et al., 1987; Cosier et al., 2013; Gallagher, 2000; Stoneman et
al., 1987; 1989). However, students with disabilities in inclusive classrooms may be at increased risk for social rejection (Ochs et al., 2001), which
may hinder their social and academic development (Siperstein & Parker, 2008; Cooc & Kim, 2017). To optimize inclusive education’s outcomes,
students with disabilities must be effectively integrated into peer social networks. This is particularly important for students with autism
spectrum disorder (ASD), who, due to their difficulties with social communication, are at increased risk of social isolation, and resulting negative
social and academic outcomes (Lasgaard et al., 2010; OECD, 2003).

Objectives: The present study examines the extent to which secondary students with ASD are socially included in peer networks at an inclusive
charter school serving a high proportion (~50%) of students with disabilities. Relationships between social inclusion and social competence, self-
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efficacy, and depression symptoms are also investigated, in students with and without ASD.

Methods: Chronological age-matched students (10-20 years) with and without ASD (nasp=31; Nnon-asp = 67) completed electronic questionnaires
about their friendships, self-efficacy, and depression symptoms. Each student’s social competence was also assessed using a brief teacher-report
questionnaire. Social network analysis methods were used to explore ASD students’ social inclusion in peer networks at school, and within-group
correlations tested for associations between measures of social inclusion and age, social competence, self-efficacy, and depression symptoms, in
students with and without ASD.

Results: On average, students had equal proportions of friendship ties with students with and without ASD, regardless of their own diagnostic
status (External-Internal Indexasp = -0.199 [-0.443, 0.045]; E-1 IndeX,on-asp=-0.015 [-0.134, 0.103]; taspunon-asp=1-537, Pasovnon-asp=0-128). That is, students
with/without ASD reported having roughly equal numbers of friends with and without ASD. However, students without ASD tended to report more
friendships than students with ASD (p=0.009). For students with ASD, numbers of friendships were positively associated with teacher-reported
social competence (ASD: r=0.417, p=0.020; non-ASD p=0.300). Furthermore, number of friendships was positively associated with self-efficacy (r
=0.477, p=0.010), and marginally negatively associated with depression symptomatology (r=-0.388, p=0.050) in students with ASD (all non-ASD
p>0.120). None of the variables examined varied significantly by age in the sample.

Conclusions: The school under study serves a population of students with disabilities four times higher than the U.S. national average, thus
presenting a unique opportunity to examine the social relationships of students with and without disabilities in an inclusive educational context.
Students in this context did not self-segregate into peer networks based on the presence or absence of an ASD diagnosis, although students with
ASD appeared to have fewer friendships on average than those without ASD. Given the relationships between numbers of friends, self-efficacy,
and depression symptoms in students with ASD, the current results emphasize the importance of strong peer networks for promoting positive
mental health outcomes in secondary school students with ASD.

113142 ASD Knowledge in Medical Students and Residents
L. Hansen' and T. D. Barry?, (1)University of Southern Mississippi, Hattiesburg, MS, (2)Washington State University, Pullman, WA

Background:

As autism spectrum disorder (ASD) is diagnosed more frequently, possessing accurate literacy of the disorder becomes increasingly important for
physicians. Previous research has investigated knowledge and attitudes of ASD possessed by medical professionals who are likely to work with
individuals with ASD and primary care practitioners (Heidgerken et al. 2005). Compared to a group of ASD specialists, medical professionals,
including primary care practitioners, were more likely to maintain incorrect beliefs regarding certain components of ASD. For example, non-ASD
specialists were less likely to believe children with ASD share social attachments/affectionate behaviors with caregivers and peers. Additionally,
these professionals endorsed the false notion that ASD is more prevalent in families of a higher socioeconomic status (Heidgerken et al., 2005).
This study suggests individuals in the medical field, particularly those who do not frequently work directly with individuals with ASD, may hold
incorrect and inaccurate beliefs about ASD and may not be aware of their lack of knowledge.

Objectives:

The primary goal of this study was to investigate perceived and actual knowledge of ASD possessed by medical students and residents.
Methods:

A sample of 141 medical students and residents (61.5% female) completed a battery of assessments including a demographic survey and A Survey
of Knowledge of Autism Spectrum Disorder (ASK-ASD; Hansen, 2015), assessing perceived and actual knowledge of ASD. Approximately 27% of the
participants endorsed receiving previous ASD training, such as lectures during medical school and ASD-focused clinical rotations.

Results:

Participants’ actual knowledge of ASD was high (85%), and participants perceived themselves to be moderately knowledgeable (M = 1.95, SD = .34).
The correlation between perceived and actual knowledge was significant, r = .23, p =.006, indicating that when knowledge was higher, so was their
confidence in their knowledge. Additionally, receiving ASD training was significantly correlated with both perceived and actual knowledge, r = .40,
p<.001and r= 19, p =.03, respectively. To further examine the relation between training and ASD knowledge, Steiger's (1980) method for
comparing two dependent correlations (i.e., those sharing one common variable—previous training on ASD) was used to determine whether the
magnitude of the correlation between perceived ASD knowledge and training was greater than the magnitude of the correlation between actual
knowledge and training. The difference between the magnitudes of the correlations was significant, t(137) = -2.57, p = .01, indicating the correlation
between training and perceived ASD knowledge is significantly higher than the correlation between training and actual ASD knowledge.
Conclusions:

Generally, participants were highly knowledgeable regarding ASD and higher levels of knowledge were associated with higher confidence in their
own knowledge levels. Nevertheless, this correlation was modest. Additionally, analyses revealed several significant correlations between
perceived and actual ASD knowledge and previous ASD training, and the magnitude of these correlations were significantly different. That is,
medical students’ training appeared to improve their perceived knowledge more than it improved their actual knowledge. This finding may, in
part, be due to a high level of actual knowledge overall, creating a ceiling effect.

113143 ASD in STEM: Major Selection and Grades in Higher Education
B. E. Cox, Educational Leadership and Policy Studies, Florida State University, Tallahassee, FL

Background:

Both public stereotypes and “systematizing” theories of autism suggest that students with autism are particularly well-suited for the STEM
(Science, Technology, Engineering, Math) fields. It is presumed that autistic students are both drawn to and successful in these fields because the
characteristics of these fields - linear, logical, computations, and often with clear “right” answers - are consistent with the way in which an autistic
brain processes information. Indeed, emerging evidence (particularly using data from the NLTS2 dataset) suggests that postsecondary students
with autism disproportionately pursue STEM-related degrees and successfully transition from 2-year to 4-year institutions more readily than do
their non-STEM peers. However, to date, no published studies have compared the relationship between autism and academic performance in
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STEM vs. non-STEM fields.

Objectives:

This study addresses two overarching research questions: 1) Do college students with autism-related characteristics disproportionately pursue
majors in the STEM fields? 2) Do students with autism-related characteristics have better academic performance (GPA) in STEM fields than they do
in other fields of study. The analyses for both questions also examine whether the answers to either of the two research questions varies across
students’ year in school (e.g., sophomore, senior).

Methods: This study uses 7 variables drawn from a sample of 812 undergraduate students in United States. Students’ institutional records
provided information on each students’ major course of study, GPA, SAT score, race/ethnicity, gender, and year in school. Students’ autism related
characteristics were measured via a continuous variable derived from responses to the short form of the Autism Quotient assessment instrument.
Any missing data were augmented through Multiple Imputation (MI) or Full Information Maximum Likelihood (FIML) procedures. Analyses
presented in this paper include descriptive statistics, comparison of means, correlations, and structural equation models (SEM), and included
statistical controls for student gender, race/ethnicity, and SAT scores.

Results:

Three results warrant particular attention. First, our findings support the conclusions of other studies that autistic students are drawn to STEM
fields. Second, overall results suggest that students’ major program of study has only minimal effects on the relationship between students’
autism-related characteristics and their GPA; throughout the first three years of coursework, students with similar degrees of autism-related
characteristics perform similarly (in terms of GPA) regardless of their major program of study. Third, in the final year of undergraduate studies,
students with higher levels of autism-related characteristics in non-STEM majors (e.g., humanities, social sciences) begin to experience lower
GPAs than their counterparts in STEM fields.

Conclusions:

The study suggests that students with autism are disproportionately pursuing STEM related degrees, apparently with good reason. The results
demonstrate that these students may find more academic success in STEM fields than in other fields of study, especially as they approach
completion of their undergraduate degree. These findings related to GPA are particularly important for life-long outcomes because employers and
graduate schools consider GPA as one of the primary indicators of graduates’ potential for future success.

113144 Connections between Autism-Related Characteristics and Postsecondary Gpa
B. E. Cox, Educational Leadership and Policy Studies, Florida State University, Tallahassee, FL

Background:

Despite a dramatic recent uptick in the frequency with which autistic students pursue postsecondary education, current literature suggests that
fewer than half of these students will complete their studies and earn a degree. Yet there have been remarkably few studies exploring the
reasons behind this phenomenon. The few studies addressing these students’ postsecondary outcomes have addressed only enrollment and
completion. To date, there have been no large-scale studies exploring one of the key factors affecting student persistence and graduation: their
grades. Not only do student grades serve as a more granular and timely indicator of students of secondary success, many employers use GPA as a
screening tool when considering applications for employment.

Objectives:

The present study fills an important gap in the literature by examining the relationship between students’ autism-related characteristics and their
postsecondary GPAs. The study is guided by an overarching question: To what extent do students autism-related characteristics relate to their
academic-year GPAs? The study further explores this relationship by examining the manner in which it varies for students of different
racial/ethnic identities, gender identities, and year in school.

Methods:

This study uses 6 variables drawn from a sample of 812 undergraduate students in United States. Students’ institutional records provided
information on each students’ GPA, SAT score, race/ethnicity, gender, and year in school (e.g., sophomore, senior). Students’ autism related
characteristics were measured via a continuous variable derived from responses to the short form of the Autism Quotient assessment instrument.
Any missing data were augmented through Multiple Imputation (MI) or Full Information Maximum Likelihood (FIML) procedures. Analyses
presented in this paper include descriptive statistics, comparison of means, correlations, and structural equation models (SEM).

Results:

Counter to the researchers’ expectations, the results reveal no statistically significant relationship between students’ autism-related
characteristics and their GPAs. The lack of such a relationship was consistent across both genders, all racial/ethnic groups, and for students at
every point in their undergraduate progress. The robustness of these results are evident in their consistency across all of the variations in our
statistical analyses.

Conclusions:

These results are important for at least 3 reasons. First, this study’s results may provide some hope and reassurance to autistic individuals who
may wish to pursue postsecondary education. These students will benefit from knowing that their academic performance is unlikely to be
negatively affected by their autistic traits. Second, the study informs practice by suggesting that interventions to support student completion
need not focus on students’ classroom performance. Rather, such interventions should focus on other factors of the postsecondary experience
that may be curtailing these students continued enrollment to graduation. Third, because the results suggest that the low graduation rate for
autistic students is not likely a result of poor grades, researchers studying the topic will need to examine other potential factors (e.g. social
isolation, mental health) that may be causing autistic students to drop out before completing their postsecondary degrees.

113145 Adolescents with ASD Perform Better in Listening Comprehension Than in Word Reading

B. Basma’, C. Archambault?, D. Tullo® and A. Bertone®, (1)Education and Counselling Psychology, McGill University, Montreal, QC, Canada,
(2)Department of Education and Counselling Psychology, McGill University, Montreal, QC, Canada, (3)McGill University, Montreal, QC, Canada
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Background:Skilled reading requires the ability to integrate phonological and semantic information to decode written text (Lam et al., 2017). The
Simple View of Reading (SVR) framework (Hoover & Gough, 1990) suggests that skilled reading depends on two interrelated conditions that
contribute to reading comprehension: word reading and linguistic comprehension (i.e., listening comprehension). A weakness in word reading or
listening comprehension results in poor reading comprehension (Norbury & Nation, 2005). Thus, the SVR framework has been widely used to
understand and identify reading difficulty (Catts et al., 2003). Using this framework, Nation et al. (2006) showed that adolescents with autism have
better word reading skills relative to listening comprehension. Solari et al. (2017) also used the SVR framework to understand reading
comprehension difficulties in higher-functioning individuals with autism, and found that word reading predicted reading comprehension more
than other factors (i.e. listening comprehension). Research has yet to apply this framework with lower functioning individuals with autism.
Objectives:The purpose of this study is to investigate the role of word reading and listening comprehension to predict reading comprehension in
predominantly lower functioning adolescents with ASD, as defined by Weschler FSIQ. Based on previous studies, we expect that both listening
comprehension and word -reading will predict reading comprehension.

Methods: We tested 22 adolescents with ASD aged 13-17 years [Mgsjq =58.7 (25.5); Niate = 19, Nfemate =3)- Participants completed three subtests of the
Wechsler Individual Achievement Test - Third Edition (WIAT-I11): reading comprehension, listening comprehension, and word reading. For reading
comprehension, participants responded to literal and inferential questions. Listening comprehension has two subtests: receptive vocabulary,
where participants point to pictures that best illustrate the meaning of a word and oral discourse comprehension, where participants listen to
passages and respond to examiner’s questions. For word reading, participants read a list of words aloud without time limitation.

Results: A linear regression model with word reading and listening comprehension predicted reading comprehension: R?= 561, p < .001.
Specifically, results showed that performance on listening comprehension significantly predicted reading comprehension, b =.703, p < .0071;
however, word reading did not predict reading comprehension, b =210, p > .05.

Conclusions: Contrary to expected results, word reading did not predict reading comprehension for low-functioning adolescents with autism.
Hence, our results support previous research demonstrating a discrepant relationship between word reading and reading comprehension in
participants with autism (Nation, 2006; William, 2005). Our results, in conjunction with previous research, highlight the heterogenous nature of
reading skills in adolescents with low-functioning ASD (Jones et al. 2009). Additionally, our findings contribute to the understanding of individual
differences in ASD profiles in terms of oral language competence. Future research should address whether word reading in ASD is possibly
tempered by other language deficits (Nation, 1999). Overall, our data suggest that listening comprehension may play a bigger role than previously
assumed. Educational practices may benefit from these findings, in particular in the implementation of reading interventions for listening
comprehension.

113146 An Autism Public Health Education Initiative (launch of a novel) Aimed at Parents, Educators and Peers in a Developing
Country.

P. Bahadursingh’, M. Rooplal?, J. Badhal? and A. Arrindell?, (1)South West Regional Health Authority, Couva, Trinidad And Tobago, (2)Paediatrics,
South West Regional Health Authority, San Fernando, Trinidad and Tobago

Background:

Supportive peers, educators and parents make a significant difference to the quality of life of children with Autism Spectrum Disorder (ASD). In
our setting, even though the education policy is inclusion, an ASD diagnosis often leads to non-acceptance into mainstream schools. In the
mainstream schools also, children with ASD are oftentimes teased, bullied and targeted by their peers rather than being supported. Resource
constraints also result in children with ASD not receiving adequate support in school; teacher aides are often in short supply

Even in the context where resources are constrained, sensitizing and educating peers and educators would impact the quality of the school
experience for children with ASD by changing perspective and attitudes.

Story telling is an age old tradition through which children can be taught ideals and values. This project aimed at educating through telling a story
about a boy with autism in the local context.

Objectives:

We aim to describe a public/Non Governmental Organisation (NGO) partnership project to launch a novel about a boy with autism and the
initiatives to have the novel available in schools.

Methods:

In November 2018, a community paediatric service, an autism support group and another local NGO partnered to launch a fictional novel about a
boy with autism.

The novel was written by the community paediatric consultant to describe the features of autism through the life course and to take the reader
on a journey through the challenges faced by the family through three perspectives: the boy, his sister and his mother. Book publication was
funded by the local NGO. The launch was hosted by the autism support group. The book was endorsed by a famous local artiste, a local university
lecturer in child health and a professor from a research institute for autism in the USA. The launch was done as a charity fundraiser for autism.

The second phase of the project sought sponsors to donate books to schools nationwide.
Results:

The book launch was attended by the Director of Health for the region and the Minister of Health recognising the event as a public health
education initiative. Parents, educators, health professionals and NGOs all attended. The book review was done by a paediatric trainee and
mother of a child with ASD. Book readings were done by children with ASD.

In the second phase which is ongoing, funding is being sought to donate books to schools nationwide. The initial response has seen, three banks,
two NGOs and individuals giving donations covering eighty five schools.

The committee would also advocate for the book to be on the schools literature curriculum.
Conclusions:

This public/NGO partnership project is an autism public health education initiative aimed at promoting awareness and understanding among
peers, educators and parents. In resource constrained countries, this type of project can go a long way to improve the quality of life for children
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with ASD.

113147 Artea - Artistic Practices with Children in the Autism Spectrum

M. L. Nogueira' and J. Sander?, (1)Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, (2)Universidade Federal de Minas Gerais, Belo
horizonte, Brazil

Background:

Brazil doesn't have robust epidemiological data on prevalence of ASD. Our education has worked from the perspective of inclusive education
since 1994, but the law that regulates this model was only enacted in 2016. In 2007, official data from the city's municipal education office in Belo
Horizonte, Minas Gerais, pointed only 38 children with autism in early childhood education (0 to 60 months). In 2008, this number rises to 68; and
in 2016, 140 students. However, in 2018, we identified (through document analysis) 12 children diagnosed with ASD in only one of the 131 schools in
the network.

Children at this age spend between 20-38h weekly at school. Knowing the importance of children’s time quality, the importance of early
intervention, and knowing the lack of knowledge of those teachers on ASD, we built a pilot project called ArTEA (art-ASD, in portuguese), using art-
education as main tool.

Objectives:

To present ArTEA as a tool to expand the range of possibilities for offering ASD care in the context of early childhood education in Brazilian
context;

Identify if artistic practices can be useful for early intervention and sensitization of Early Childhood teachers;

Reflect on the potential of using methodologies to work with art education in the field of inclusion, as well as the importance of interdisciplinary
work in addition to health and education courses, including Visual Arts, Dance, Music and Theater.

Methods:

Pilot Project with a group of Municipal Unit of Early Childhood Education-UMEI: 20 children aged 4/5 years, 2 with ASD, 2 teachers and 2 auxiliaries
of inclusion (paraprofessionals, with no professional licensure and almosto no training in ASD);

20 4-hour meetings of artistic workshops, focusing on group corporal movement experimentation, aiming at inclusive activities, that instill the
corporality of all in the activity. We used some principles of the Early Star Denver Model (ESDM) as a coadjuvant, namely: following child
leadership, reciprocity (being play partners), and positive affect. We also use sensory-body and rhythmic proposals, using different materials
(percussive musical instruments, tissues, hula hoops, balloons, etc.);

10 training meetings with teachers, coordination and paraprofessionals;

Application of post interview and questionnaire (with Likert scale) pre and post project for teachers.

Results:

We note inclusive power of artistic work when performed in conjunction with typical children, especially in aspects of relational improvement
among pairs and play repertoire expansion of childrens in the spectrum. We observe the importance of planning activities based on elements
children in the spectrum bring - preferences, focus of attention, etc.

Teachers feel more secure and interested after participating in the workshops, although the school hasn't been able yet to schedule the
theoretical training sessions.

Conclusions:

The project is situated in a frontier territory between art, education and clinic. Artistic practices, even though they are neither therapeutic nor
educational in their origin, place us face multiple possibilities of encounter. It is important that new practices and research be done, filling the
gap of methodological and experiential knowledge about the arts with children with ASD and early childhood education.

113148 A Parent-Mediated Intervention to Increase Academic Motivation for Homework Completion Among Students with ASD

S. K. Poyser’, T. W. Vernon? and R. L. Koegel’, (1)University of California, Santa Barbara, Santa Barbara, CA, (2)University of California Santa Barbara,
Santa Barbara, CA, (3)Stanford Medical School, Stanford, CA

A parent-mediated intervention to increase academic motivation for homework completion among students with ASD

Background: Students with Autism Spectrum Disorder(ASD) often exhibit limited motivation to complete academic tasks and consequently engage
in a number of off-task and disruptive behaviors (Koegel,L.,Singh,& Koegel,R.,2010). This limited motivation can also impact home-based academic
tasks, making homework completion exceptionally challenging for both the student and parents(Endedijk,Denessen,&Hendriks,2011). Although
studies indicate that behavioral interventions in the classroom can increase academic performance in students with ASD (Koegel,L.,Matos-
Freden,Lang,&Koegel,R.,2012), few have focused on in-home academic challenges and practical strategies parents can implement to alleviate
these difficulties(Abel,Gadomski,&Brodhead,2016). Proper parentfacilitation can increase child engagement with
homework(Hampshire,Butera&Bellini,2011),making it likely that themotivational components of Pivotal Response Treatment
(PRT;Koegel,R.,Koegel,L.Vernon,&Brookman-Frazee,2018) can be used as a framework to enhance in-home academic engagement.

Objectives: The current study adapted the motivational techniques of the PRT model to a parent-delivered program focusing on the teacher-
assigned academic homework.Previous academic adaptations of PRT used highly customized academic activities to teach general concepts
toparticipants (Koegel et al.,2010);however, these activities did not include actual school assignmentsthat students were required to complete.By
adapting assigned homework to fit within a PRT framework, the current study aimed to directly target the student’'s mastery of the classroom
curriculum.This study set out to see how these motivational techniques can be applied in the context in the home by parentsand evaluate the
feasibility and acceptability of these teaching methods.

Methods: Participants were three grade-school students in inclusive general education classrooms at different schools with a current diagnosis of
ASD(ages 7,8, and 9) and their parents(2 mothers, 1father).During intervention, parents were provided with a manualized intervention outlining
adapted PRT strategies for homework, as well as immediate in-vivo feedback from a clinician trained in PRT.Using a multiple baseline across
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participants design, parents were provided with information and examples on the PRT techniques of child choice(Reutebuch,EL
Zein&Roberts,2015), task interspersal(Cowan,Abel&Candel,2017), reinforcement with preferred interests(El Zein,Solis,Lang &Kim,2016), and self-
management(Lee,Simpson&Shogren,2007).Sessions were video-recorded and behaviorally coded for on-task behavior, latency to begin work,
disruptive behavior, negative comments, and frequency of adult redirection.Follow up data were also collected.

Results: Results indicate that overall on-task behavior increased between baseline and intervention (Cohen’s d=5.50); while latency to begin work
(Cohen’s d=2.05), disruptive behavior (Cohen’s d=2.36), negative comments (Cohen’s d=5.0), and frequency of adult redirection (Cohen’s d = 4.18)
decreased. Social validity surveyswere indicativeof parent and student perceptions that the intervention was useful and effective: Meanparent
rating was 4.41and the meanparticipant rating was 4.43,0n a scale from 1 (strongly disagree) to 5 (strongly agree) When asked about the impact of
specific PRT strategies, parents found the techniques of embedding child choice (4.75) and incorporating preferred interests (4.75) the most
effectivehomework modifications.

Conclusions: This research may help inform the development of an intervention package that parents can use to alleviate persistent homework
challenges for their child.Many students with ASD face academic challenges, and homework can be mutually stressful for both child and
parent.This study has important implications for both the parent-child relationshipthe context of homework, in additional to child perceptions of
academic confidence and mastery.

113149 Challenging Stereotypes of Math Giftedness and Math Disability in Students with Autism Spectrum Disorder (ASD)
H. M. Brown’, L. Trafford’, E. Gaudet?, C. Labonté’, K. Howard", R. Del Colle?, M. Cutumisu?, M. J. Searle* and J. MacCormack®, (1)Educational

Psychology, University of Alberta, Edmonton, AB, Canada, (2)Educational Psychology, University of Alberta, Edmonton, AB, CANADA, (3)University of
Alberta, Edmonton, AB, Canada, (4)Queen's University, Kingston, ON, Canada, (5)University of Lethbridge, Lethbridge, AB, Canada

Background: People with autism spectrum disorder (ASD) are often stereotyped as gifted mathematicians—like the socially inept physicist,
Sheldon Cooper from the TV series The Big Bang Theory. Essentially, the dominant view suggests that the symptoms of ASD are somehow related
to math ability. This bias may foster unrealistic expectations and lead to frustration for students with ASD who are not so highly skilled. An
accurate description of the prevalence of math giftedness and disability in ASD is critical, but little research exists. Results from Jones et al. (2009)
showed that there were 5.5x more students with ASD who would be considered low-achievers compared to the rate of low-achieving students
found in the general population. Yet, Foley-Nicpon et al. (2012) showed that the math skills of gifted students with ASD were advanced. Together,
these two studies highlight that while a diagnosis of ASD may impact math ability, ASD seems to predict higher than expected rates of both
mathematical giftedness and disability, yet the reasons for this are unclear. To begin to elucidate which underlying processes are most important
to the students’ math achievement, we will explore the relative impact that language ability, fluid reasoning (FR) skills and ASD symptomology
have on math ability of students with ASD.

Objectives: We examined the:

o rates of high- and low-achieving students with ASD in math and compared the observed rates to the rates of high- and low-achievers in
the general population; and
o relative impact of ASD symptomology, language and FR in predicting the children’s math ability.

Methods: 36 youth with ASD (5-12yrs; FR scores > 80) completed the following tests.
FR: Raven’s Progressive Matrices and the Sequential Order subtest of the Leiter-3.
Language: Clinical Evaluation of Language Fundamentals-5 Expressive Language Index and Peabody Picture Vocabulary Scale-4.

Math: KeyMath-3 Diagnostic Assessment (Cdn. Ed.) Basic Concepts (e.g. algebra, geometry), Operations (i.e., arithmetic), and Applications

(i.e., problem-solving).

ASD Symptomology: Social Responsiveness Scale (SRS-2).
Results: Across the three KeyMath-3 composites, the rates of low-achieving students with ASD were 1.5-3.5x higher than the rates found in the
general population (Fig. 1). Similarly, the rates of high-achieving students with ASD were 3.3-4.6x higher than the expected rates. Chi-squared
analyses showed that these differences were significant. Neither age nor SRS-2 scores were correlated with math ability, while language and FR
were each large and significant predictors with standardized betas ranging from 0.3 to 0.7 (Table 2).
Conclusions: This research investigated whether a diagnosis of ASD is associated with math ability. The first analysis showed that there are
greater than expected numbers of students with ASD who have either significant math strengths or math weaknesses suggesting that autism
somehow leads to both. However, the second analysis showed that ASD symptomology per se was not the primary cause of these differences.
Instead, this suggested that knowing about a student’s FR and language ability was more important to understanding their math skills than
knowing that the student had a diagnosis of ASD.

113150 Combination between the Two Approachs Teacch, ABA & the Serious GAME “JE Stimule” for a Strong IEP of an Autistic
CHILD

ABSTRACT WITHDRAWN

Background: Autism spectrum disorders (ASD) is a complex neurodevelopmental disorder characterized by difficulties in social and interpersonal
communication, combined with stereotyped and repetitive behaviors and interests.Otherwise, the factors influencing the parents' decision about
what method to follow are usually the recommendations of others, practical issues, effectiveness of the intervention, and proven scientific
evidence they do agree that these children should receive treatment, very quigly, and must be better one (Escandell et al, 2015). the relevance of
digital tools, also the implications of research on brain-compatible learning have led to the development of technology-assisted learning that has
been and is being adapted and introduced into the classroom as a valuable and effective aid to understanding the benefits of different
educational options.
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Objectives:

Our aim of this present work is to establish a strong and adequate educational program for children with autism in Morocco using a method
inspired by two different approaches ABA and TEACCH, and a software developing emotional recognition at the autistic children. The secondary
goal was to determine whether the use of this software would positively influence the autistic enjoyment at school, as assessed by their teachers,
and whether there is a combination of educational programs: ABA, TEACCH and the software "JeStimule".

Methods:

A 10 children participated in the research, in AL-AMAL association at Sale diagnosed with autism by health professionals (child psychiatrist and
child psychologist), and 4 educators who were able to follow with us the program during a school year with a remediation of emotions included
on the different parts of the educational program (TEACCH + ABA). After the beginning of the year a comparison was made of JeStiMULE results
before and after using both approach.

Results:

The result show that self-esteem and self-efficacy of educators after the use of the program is higher than before starting the program, while the
Wilcoxon test shows a significant result (p<0.05) at Levels 1and 2 of the game “Je StiMULE” which leads to a remarkable improvement after the
educational program,

Conclusions:

The sample, which we used, is not enough but our goal is to establish a Moroccan version approach inspirit from TEACCH & ABA and a including
technology by using software as “Je StiMULE” in education to autistic children, Which may change their future.

113151 Comparing Implementation of ASD Interventions between Urban and Rural Schools

M. Melgarejo’, B. Ventenilla? and J. Suhrheinrich?, (1)Education, San Diego State University, San Diego, CA, (2)Special Education, San Diego State
Universtiy, San Diego, CA, (3)San Diego State University, San Diego, CA

Background:

Although evidence-based practices (EBPs) for students with autism spectrum disorder (ASD) exist, implementation in schools is limited and
research indicates that EBP implementation varies based on school and district factors. Research suggests that differences in services exist
between Urban and Rural school districts such as staff retention, parent satisfaction with services, and access to services (Knapczyk, Ghapman, G,
Rodes, & Ghung, 2001; Murphy & Ruble, 2012). Understanding systematic variability in factors that support EBP use will inform implementation
efforts that are tailored to school district characteristics.

Objectives:

The objective of the current study is to identify how district factors are related to implementation and sustainment of EBPs for ASD in school
programs.
Methods:

Participants.Participants included 30 members of the California Autism Professional Training and Information Network (CAPTAIN). A total of six
focus groups were conducted with participants who worked within Urban (n=20) and Rurally located school districts (n=10).

Procedure. Focus group questions targeted: 1) key personnel involved in decision making and change, 2) perceived barriers to implementation, 3)
resources needed and how they would be accessed, and &) perceived likelihood of success across exploration, preparation, implementation and
sustainment phases.

Audio recording of the focus group sessions were transcribed and independently coded by research associates, and inter-rater reliability was
assessed by comparing coding and discussing discrepancies to arrive at agreement. N*Vivo qualitative software was used to evaluate frequency of
codes and identify themes within and across district types.

Results:

Results identify some common factors serving as barriers and facilitators across district types. Participants from both Urban and Rural school
districts identified attitudes and buy-in and district structure as main barriers to implementation. Specifically, participants reported a disconnect
between general education staff and leadership and special education staff. In contrast, leadership support was identified as a main facilitator for
the implementation of EBPs. Training was discussed as both a barrier and facilitator in both Urban and Rural focus groups (See Tables 1 and 2).
Differences between Urban and Rural groups also emerged. In Urban, but not Rural, groups, funding and resources emerged as barriers and
facilitators. Staff knowledge and skills were discussed as both a barrier and facilitator in Urban focus groups, while in Rural focus groups they
emerged solely as a barrier. Rural focus groups also identified frequent administrative changes as a barrier to implementation, while time (for
trainings) emerged as a barrier in Urban focus groups.

Although district structure emerged as a barrier across groups, Urban district participants emphasized district policy and communication with
leaders and district growth as concerns, whereas Rural district participants discussed regional challenges (having to travel long distances for
trainings), difficulty tailoring interventions for a diverse range of students and high staff turnover.

Conclusions:

Across groups, attitudes toward EBP and district support were identified as barriers to implementation. These may be useful intervention targets
to include in implementation planning. There were also clear differences across Urban and Rural district participants, indicating support for
tailored implementation plans to maximize EBP use and sustainment.

113.152 Accommodations for College Students with Autism Spectrum Disorder at a Designated Hispanic Serving Institution

T. Itkonen’, M. Dean? and H. Lee3, (1)Eduction and Political Science, California State University Channel Islands, Camaraillo, CA, (2)Education,
California State University, Channel Islands, Camarillo, CA, (3)Psychology, California State University Channel Islands, Camarillo, CA
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Background:

This study examined the demographic characteristics and accommodations of college students with autism spectrum disorder (ASD) as compared
to students with other/invisible disabilities from a designated Hispanic Serving Institution (HSI). Despite a growing body of literature on students
with ASD in higher education (Cullen, 2015; Grogen, 2015), less is known about HSIs; how post-secondary demographic characteristics and received
accommodations of students with ASD differ from other students with disabilities.

Objectives:

The study aimed to compare the demographic differences between students with ASD and other disability groups at an HSI. Secondary aims
sought to examine differences in the amounts/types of accommodations provided to individuals with ASD and other disability groups.

Methods:

Data from 827 students with disabilities were obtained from a four-year state HSI's Office of Institutional Research. Along with descriptive
analyses for demographic information, a balloon plot was generated to explore race/ethnicity differences in the primary disability categories.
Poisson regression was utilized to examine whether the individuals with ASD were provided greater numbers of accommodations compared to
those with other disabilities (all) and with invisible disabilities (invisible). A Chi-square test of independence was conducted for each type of
accommodation to explore a significant relationship between the type of accommodation and the type of disability (ASD v. all; ASD v. invisible) As
a follow-up logistic regression models were fit to investigate whether students with ASD were provided certain accommodations significantly
more compared to other groups.

Results:

Demographic differences between ASD and all disability groups revealed that those with ASD were significantly more likely to be younger, a male,
live off campus for the first semester, live on campus for the last semester, and were less likelyto be financial aid eligible or a transfer student.
The proportion of ASD was larger among Whites (9.0%, n= 29) than Hispanics (5.5%, n= 13). Individuals with ASD received significantly higher
amounts of accommodations than those with all and invisible disabilities. The expected log count increase for the ASD group was .17 (all; 95%Cl,
10 to .25, p<.001) and 15 (invisible; 95% Cl, .07 to .22, p<.001). Students with ASD were more likely to receive disability-related counseling (all,
95%Cl, .47 to 1.77, p<.007; invisible, 95%Cl, .29 to 1.59, p<.001), extra time (all, 95%Cl, .68 to 2.88, p<.001; invisible, 95%Cl, 1.1 to 3.78, p<.001),
notetaking (invisible, 95%Cl, -0.004 to 1.52, p =.05), and room-alone (all, 95%Cl, .14 to 116, p<.05) accommodations compared to other disability
groups.

Conclusions:

The study university was an HSI with 49% students qualifying for financial aid and 59% being first-generation college. Students with ASD were
significantly more likely to be white, middle class, and have parents who attended college, compared to other disability groups. Students with ASD
received significantly higher amounts of and different accommodations than those with other, invisible disabilities. These results raise questions
about general issues of equity, and imply a need for transition supports and coordinated recruitment efforts to attract individuals of color with
ASD.

113153 Contest of Teenagers Youtubers with Asperger Syndrome, Awareness, and Bridging for Development
C. Ruiz-Danegger, ICSOH-CONICET-UNSa / CISEN-UNSa, Universidad Nacional de Salta, Salta, Argentina

Background: For the autistic people, the awareness around the knowledge provided by scientific research could be a perhaps unique way of
understanding and personal development. Some characteristic autistic tendencies in thinking and behavior are valuable keys for better results in
a Youtubers contest about science. Both was reasons for planning a Youtubers contest conceived as occasion for public communication of science
about particularities of the autistic people brain. This activity is official part of Brain Awareness Week.

Objectives: Allow to Youtubers To investigate and express themselves about a topic of their interest. To share information about autism, in
particular about Asperger's Syndrome. To share a space joyfully 'nerd'. To apply curiosity to the knowledge of himself, to understand himself
better and treat himself with more love.

Methods: This contest was coordinated by a community organization that contacted Dana Foundation, organizer of Brain Awareness Week, and as
well as other community organizations with complementary profiles, formed by families of autistic people. It was honored with the participation
as Juries of nationally recognized personalities of Education, Psychology, Biology, and Neuroscience. The call and the bases were disseminated by
a web, and this was communicated mainly by social networks. The prizes were magnifying glasses, watercolor pencils boxes, and science books
for young audiences. In the context of the contest, the short "Amazing things happen" (Dir. Alex Amelines) was made available, with authorization.
Results: Only boys were registered. Six children were pre-enrolled accompanied by a caregiver; only four of them presented works (7, 8, 10 and 12
years old). The evaluation of the videos shows a high degree of compliance with the planned objectives. In general, the themes adopted focused
on attitudinal aspects and not (yet) on those that had been proposed by the contest The returns of the J had in all cases an impact on the
adolescents. As planned, the communication of the results was appropriate and favored a deepening in the awareness of the participants about
their own work.

Conclusions: Through the contest process was possible to collaborate with autistic people in their own empowerment through the construction of
knowledge and shared practices. Youtube videos resulted for the participants a means of expression and natural communication. The
communication of the evaluations had the effect of bridging and created areas of proximal development in relation to the areas highlighted by
each participant. After the contest there was news that each of the contestants progressed very prominently in the same line of development - in
all cases in collaboration and with the support of his family. One of the teenagers, whose video had dealt with his difficulties to speak in public,
was summoned to share in the first person before legislators and numerous public in favor of the rights of children. Another participant is
currently participating in a theater group that gives public performances. In two cases, the status of winners of a Yotutube course earned the
participants great popularity and admiration among their schoolmates.

113154 Creating a Multisite Developmental Neuropsychiatric Curriculum Using a Modified Delphi Process

T. Palka’, L. Mallory?, M. Siegel® and D. Ward*, (1)Child Psychiatry, Maine Medical Center/Spring Harbor Hospital/Tufts, Westbrook, ME, (2)Pediatrics,
Maine Medical Center/Tufts, portland, ME, (3)Maine Medical Center - Tufts School of Medicine, Westbrook, ME, (4)Maine Medical Center/Tufts,
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Background: Several non-accredited developmental neuropsychiatry fellowships have been initiated across the nation to help increase the
number of providers with expertise in treating patients with autism and developmental disabilities. Providing education on the most essential
and current topics is of utmost importance for the education of the fellows and the integrity of the programs.

Objectives: All graduates should have a basic unified knowledge base upon completion of their training. Currently, programs are all running
separate educational lectures. The purpose is to create a more unified curriculum.

Methods: Faculty expertise was utilized across training programs and from expert clinicians and researchers in the field. A core educational
curriculum of 12 topics was proposed for Developmental Neuropsychiatry fellowships. A subcommittee was formed within the Autism and
Intellectual Disability committee of AACAP (American Academy of Child and Adolescent Psychiatry). Members of this subcommittee were
experienced clinicians, educators and researchers in the field. At the 2016 annual AACAP meeting, an initial list of 24 educational topics was
created and reviewed by the subcommittee. Experts were identified to participate in a modified Delphi process to revise topics and then narrow
down the curriculum to 12 topics. Experts included members of the Autism and Intellectual Disability Committee and members of the
Developmental Neuropsychiatric Fellowship subcommittee. IRB exemption was obtained through Maine Medical Center.

Results: Three rounds of the Delphi process produced 12 final topics. See uploaded image.

Conclusions: During the process, several new topics were added and others were modified. Using a modified Delphi process to obtain expert
consensus was successful in creating a core curriculum that could be provided to Developmental Neuropsychiatric Fellowships at a national level.

113155 Current State of ASD Knowledge in the General Population

K. J. Benallie', M. E. Golson', B. Harris? and M. B. McClain’, (1)Psychology, Utah State University, Logan, UT, (2)Department of Pediatrics, University of
Colorado, Denver, CO

Background:

Autism Spectrum Disorder (ASD) occurs in 1and 59 children (Baio et al., 2018). Early identification is crucial and is linked to successful outcomes
(Dawson et al., 2010). Parents/caregivers may be among the first in a child’s life to notice developmental delays. Knowledge and a strong
understanding of ASD may result in parents noticing and reporting ASD symptoms to appropriate professionals (e.g., pediatrician) allowing for
earlier diagnosis and intervention. Measuring ASD in the general population is an important first step in understanding the importance of ASD
knowledge and providing insight into potential knowledge-based interventions within this population.

Objectives:

This presentation describes the current level of ASD knowledge in the general population and investigates the relationship between specific
demographic factors (e.g., age, race/ethnicity, SES, education, parent status) and ASD knowledge.

Methods:

Adults (N=180) from the general population participated in the current study. Participants were predominantly White, male, and married or in a
domestic partnership. All data were collected electronically on Qualtrics via Amazon's Mechanical Turk (MTurk). Following consent, participants
completed screening questions, a brief demographic questionnaire, and the Autism Spectrum Knowledge Scale, General Population Version
(ASKSG; McClain, Harris, Schwartz, Benallie, Golson, & Benney, in review), a 31-item measure of ASD knowledge. Descriptive statistics and analysis
of variance (ANOVA) with post hoc analyses where appropriate were used to analyze data.

Results:

Overall, the general population answered 62% of the ASKSG questions correctly, on average. Only five questions (16.12%) were answered with an
accuracy greater than 80%. Additionally, nine questions (29.03%) were answered with an accuracy less than 50%. Participants were less
knowledgeable about the assessment and diagnosis of ASD and the most knowledgeable about ASD symptoms and behaviors. Results also
indicated a significant difference in ASD knowledge across gender, race/ethnicity, education level, parent status, and child disability status. More
comprehensive results will be presented and discussed.

Conclusions:

The general population’s knowledge of ASD is limited, particularly surrounding assessment and diagnosis, etiology and outcomes, and treatment
of ASD. ASD knowledge was found to differ across demographic variables. Specifics will be discussed in the presentation. Although the general
population, namely parents/caregivers, have great opportunities to witness signs and symptoms of ASD in early childhood, their limited
knowledge of ASD may prevent them from recognizing and reporting signs to trained professionals. These results may have implications for early
diagnosis and intervention. This might partially explain why the average age of diagnosis is 4 years old (Christensen et al., 2016) but professionals
can reliably diagnosis at 2 years of age (Baio et al., 2018). If the general population is properly educated regarding ASD, early diagnostic rates may
improve. In turn, more children may be able to receive earlier intervention services and experience better outcomes. This presentation will
provide attendees with implications of the research and how the results can be utilized to improve ASD knowledge within the general population.

113156 Developing a College Access Program for Neurodiverse Learners
J. Herrell'?, A. Riccio®, B. Rosenberg* and K. Gillespie-Lynch®, (1)Tech Kids Unlimited, Brooklyn, NY, (2)CUNY School of Professional Studies, New York,

NY, (3)Department of Psychology, The Graduate Center, City University of New York (CUNY), New York, NY, (4)Technology, Culture, Society, New York
University Tandon School of Engineering, Brooklyn, NY, (5)Department of Psychology, College of Staten Island; CUNY Graduate Center, Brooklyn, NY

Background: Despite often high academic potential, transition-aged youth with ASD are significantly less likely to pursue post-secondary
education than students with most other disabilities (Wei et al., 2016). However, once enrolled, college students with ASD may enroll in STEM
majors and persist in college more than neurotypical peers (Wei et al., 2013; 2014). To address the need to help students with ASD bridge the gap
between high school and college, innovative transition programs for students with autism have begun to emerge (e.g., Hotez et. al, 2018; White et.
al, 2017). However, students on the spectrum do not always identify with autism and may not wish to engage with programming that is specifically
for students with autism (Gillespie-Lynch et al., 2017). Building from prior literature and student feedback, we developed a transition program for
neurodiverse students more generally at a popular extracurricular, non-profit specializing in technology education for neurodiverse students,
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Tech Kids Unlimited (TKU).
Objectives: Evaluation of TKU's first College Access Program aims to identify students’ attitudes toward college at pre-test and examine if
participation in programming designed in response to students’ interests and concerns is associated with improved attitudes toward college.

Methods: A cohort of 16 neurodiverse students aged 14-21 (M = 16.4) will attend seven classroom sessions and two college visits in 2018-2019. In
the online application for the program, students selected topics they were interested in learning about from a list of potential topics and wrote in
additional topics of interest. Students also responded to an 18-item attitudes about college survey wherein they rated their agreement with
statements about college (Table 1) and a 25-item college self-efficacy survey, rating their self-efficacy in different college-related domains (Table
2). At the end of the program, students will complete identical post-tests to assess potential improvements in attitudes toward college and self-
efficacy associated with programming.

Results: In their applications, students expressed interest in learning about the following topics: how to choose a college/program that is right for
you (100%/75%), essay writing (81.25%), time management (87.5%), and social situations (interacting with roommates/classmates, 81.25%).
Students described college as an opportunity for exploration of self, interests, and social experiences through academic and career-oriented
learning (Table 1). Students expressed significantly greater self-efficacy in academic relative to daily living (e.g, live independently, p=0.04), social
(e.g., work with other students on coursework, p=0.04) and self-regulation domains (e.g., manage stress, p = .05; Table 2).

Conclusions: Based on analysis of pre-test data, CAP students have particular concerns about social situations, self-regulation and daily living
skills in college, though some anticipated academic challenges. Consequently, the CAP curriculum focuses on self-understanding, career and
college exploration, self-presentation skills (e.g., resume development, interviewing, personal statement writing), and daily living skills (e.g., time
budgeting, developing routines). By developing programming in response to the needs and interests of diverse students, we aim to provide
opportunities for them to learn from one another to promote self-efficacy and enable informed decision making about post-secondary options.

113157 Disseminating Information on How to Teach Sex Education Online
S. L. Curtiss, Michigan State University, East Lansing, MI

Background: Expressing sexuality is a critical part of well-being but this can be particularly difficult for individuals autism spectrum. The
impairments associated with autism are characterized by social communication deficits (Ozonoff, 2012); however, social communication is a key
component of expressing human sexuality. Individuals on the spectrum may have difficulty learning informally, especially about social
relationships (Stokes, Newton & Kaur, 2007; Realmuto & Ruble, 1999) which can cause struggles with understanding sexual humor, flirting,
innuendo and conversations about sexual behavior. Despite the need for high quality sex education, youth on the autism spectrum rarely receive
it (Curtiss & Ebata, 2013).

Objectives: The objectives of this study were to examine efforts to disseminate information on how to teach sex education to individuals on the
autism spectrum. Specifically, the following four research questions were evaluated: (1) what search terms are used to look for sex education
resources; (2) what social media sites elicited the most referrals; (3) what content was most frequently viewed; and (4) which links to external
content were most clicked on?

Methods: Analytic data from the past five years from the website asdsexed.org was used to answer the research questions. Asdsexed.org is a
website that provides resources for teaching human sexuality education to individuals on the autism spectrum and with developmental
disabilities. It includes curricula, lists of resources, and tips for instruction. The analytic data was provided through Jetpack.

Results: In answer to research question one, the top five search terms were “masturbation training” (n = 76), “physical relationship stages” (n =
37), “relationship pyramid” (n = 34), “sexuality” (n = 28), and “relationship levels” (n = 27). In answer to research question two, the top referrers to
the site were Facebook, Pinterest, Wordpress, Tumblr, and Twitter in that order. In answer to research question number three, the top five pages
viewed on the site were “Privacy Social Stories” (n = 2,642), “Explaining Anatomy” (n = 1,913), “Relationship Pyramid” (n = 1,648), “Circles of
Sexuality” (n =1,611), and “High School Human Sexuality 101: Week 1” (n = 1,083). In answer to research question four, the top clicks on external
content were for “Sexual Safety Social Stories” (n = 513), ASD sexed on Tumblr (n = 354), Advocates for Youth (n = 270), Vanderbilt's Healthy Bodies
Toolkit (n = 267), and “Dealing with Middle School Crushes” video (n = 165).

Conclusions: The search terms varied considerably and, with the exception of “relationship pyramid,” did not correlate directly with the top
content pages. The search terms were dissimilar from the “tags” commonly used with posts and, generally, did not seem to indicate viewers
looking for autism-specific content. Although Facebook was the top social media referrer, there was much more content posted to the Facebook
page than the Pinterest page. This suggests that Pinterest posts have a higher yield of return compared to Facebook posts. Tumblr, although the
lowest performing referrer, was commonly referred to from the website. This data provides insights into how sex education resources can be
disseminated online.

113158 Early Childhood Special Educators of Children with Asd's Use of Evidence-Based Practices
J. Dynia, The Ohio State University, Columbus, OH

Background: Autism spectrum disorder (ASD) is a neurodevelopmental disorder with impairments in cognitive, communicative, and social abilities
that affects 1:59 individuals across the lifespan (Baio et al. 2018). The importance of understanding the course, nature, and treatment of this
syndrome in the early preschool years is often emphasized (Courchesne & Pierce, 2005; Dawson, 2008; Mundy & Sigman, 1989; Mundy, Sullivan, &
Mastergeorge, 2009). However, there is a gap in what is known about early childhood special education (ECSE) teachers of children with ASD.
Objectives: Specifically, this proposal aims to examine whether and to what extent ECSE teachers of preschool-aged children with ASD utilize
evidence-based practices.

Methods: The current proposal uses data from a large study on ECSE classrooms in Ohio. The larger study included 77 teachers and 750 children.
Forty-five teachers from the larger study indicated that they serve children with ASD and answered open-ended questions about the instruction
they use in their classrooms across a wide-range of skills. Their responses are being coded based on the 27 evidence-based practices identified by
Wong et al. (2015).

Results: Preliminary results indicate that ECSE teachers seem to be using evidence-based strategies when targeting social and communication
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goals; however, they may not be implementing evidence-based practices as frequently when targeting motor and joint attention goals. Further
analyses to will describe the use of evidence-based practices. Potential correlations with teacher demographics and classroom characteristics will
be explored.

Conclusions: These results will be discussed as they pertain to the research to practice gap. The implications of these findings for both classroom
instruction and teacher preparation will be discussed. The overall discussion will center on the potential interconnectedness of each of the
findings and the overall implications for children with ASD.

113159 Preliminary Evidence for a Training Improving Police Knowledge and Confidence to Work with Persons with Autism

A. M. Love’, K. Railey?, H. A. Cooley-Cook?, J. M. Campbell? R. Taylor® and M. Phelps?, (1)Educational, School, and Counseling Psychology, University
of Kentucky, Lexington, KY, (2)University of Kentucky, Lexington, KY, (3)Kentucky Autism Training Center, University of Louisville, Louisville, KY

Background: An article from Phoenix, Arizona, on September 19, 2017, detailed an incident in which a police officer detained an individual with
Autism Spectrum Disorder (ASD) because he misinterpreted his behaviors and believed the individual’s rigid and unfamiliar movements were a
sign of drug intoxication. The bodycam captured upsetting footage of the exchange between the officer and individual, and the family released
photos of the boy’s injuries from the brief detainment (Helsel, 2017). Unfortunately, this incident is not an anomaly. Without appropriate training
in how to identify and properly respond, first responders may misinterpret the behaviors of individuals with ASD. In order to address this need,
investigators designed a training to improve first responders’ knowledge and confidence to work with individuals with ASD.

Objectives: The primary aim of this study was to evaluate the initial effectiveness of PACT (Police Autism Community Training; see Table 1). This
study will focus on three measures of preliminary effectiveness: first responders’ knowledge of ASD, their self-reported confidence for working
with individuals with ASD, and their consumer ratings of the training.

Methods: First responders (N = 193) completed a survey to assess their (a) knowledge of autism, (b) confidence to work with individuals with
autism, and (c) consumer ratings of the training they received (see Table 2).

Results: Pre-test to post-test knowledge. Participants’ self-rated knowledge about ASD significantly improved, t (21) = 7.26, p =.001, from pretest
(M =218, SD =1.3) to posttest (M = 3.86, SD = 0.9).

Pre-test to post-test confidence. Participants’ self-rated confidence in responding to a call involving an individual with ASD significantly
improved, t (21) = 3.74, p =.001, from pretest (M = 3114, SD = 11) to posttest (M = 4.00, SD = 0.9).

Consumer satisfaction ratings. Participants also responded to three items regarding their impressions of the training using a 5-point scale with 1
reflecting the lowest rating and 5 reflecting the highest rating. Participants endorsed the training favorably, indicating that the training met their
expectations (M = 4.58, SD = 0.6), was helpful (M = 4.66, SD = 0.6), and clearly presented (M = 4.67, SD = 0.6).

Conclusions: This study offers an intervention that will help to improve relationships between community first responders and individuals with
ASD. This study will challenge the lack of training that first responders are receiving on unique populations like ASD, and provide proactive
solutions before negative experiences continue. Details of the training and intervention will be provided in the larger study.

Our data collection is ongoing, and as we collect more data in preparation for this presentation, we will conduct statistical tests to determine
effect sizes and to account for our nested data structure. The initial results are promising, but serve only as preliminary evidence for the
successfulness of the training. Future studies will establish answers to research questions addressing the active ingredients of the training such
as the delivery method (e.g., face-to-face versus online) and or instructor influence.

113160 Establishing a Capacity Building Approach to Whole School Autism Provision

R. Ferguson', C. Smyton?, S. Cross’ and F. McCaffrey?, (1)Middletown Centre for Autism, Armagh, United Kingdom of Great Britain and Northern
Ireland, (2)Learning Support, Middletown Centre for Autism, Armagh, United Kingdom, (3)Middletown Centre for Autism, Middletown, Co Armagh,
United Kingdom of Great Britain and Northern Ireland

Background: Education plays a pivotal role in every child’s life. For students with autism, school can both compound and intensify the difficulties
they already have with social communication, understanding the world around them and managing their emotions and responses.

In Northern Ireland, the majority of children and young people with a diagnosis of autism attend a mainstream school (62%) (NAS, 2012). Despite
the notable increase in mainstream placements over the past decade (Lindsay et al., 2013), inclusion of students with autism within the
mainstream school setting is still a poorly understood area of education (Humphrey & Lewis, 2008). Both teachers and principals have reported
that they feel ill equipped and need more training to fully support the learning needs of students with autism within a mainstream setting (Enam
& Farrell, 2009; Horrocks et al., 2008).

Additionally, it has been reported that a third of parents of children and young people with autism in Northern Ireland feel that the education
their child receives is not adequate to their specific needs (NAS, 2012). Subsequently, many young people with autism do not achieve their
academic potential (O'Brien & Daggett, 2006; Howlin et al., 2004) which has negative repercussions for their successful transition into adulthood
(Gerhardt & Lainer, 2011).

Considering the discrepancy between what is currently acknowledged as best practice and the expertise schools have the capacity to provide,
Middletown Centre for Autism (MCA) devised a flexible model designed to build capacity within the school and incorporate best evidenced based
autism practice.

Objectives: The primary aim of the pilot project was to investigate the effectiveness of implementing the MCA PACS model to build the capacity of
a school to meet the needs of students with autism.

Methods: The PACS model (which focuses on Policy and Procedures; Autism Awareness; Capacity Building; and School Environments) has been
refined through whole school projects MCA has introduced to 6 school across Northern Ireland since 2014. In 2017, MCA began a ten-month project
with Taughmonagh Primary School, Belfast. Using the PACS model, the school's awareness of autism was rated pre and post MCA intervention
using the Autism Competency Framework (Autism Education Trust, 2012) which informed the development of a school autism policy. Additionally,
staff and members of the school community took part in training and capacity building sessions and completed evaluations and interviews.

Results: Overall, the PACS model had a positive impact on the school. This presentation will discuss the flexibility of the PACS model and how it
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was implemented in this school. The effect the capacity building PACS model had on the staff, children and families of the school will be
discussed.

Conclusions: The MCA PACS model offers a flexible solution to developing appropriate learning pathways for students with autism within
mainstream educational facilities. This capacity building model encourages flexibility and offers ‘opportunity’ to students with autism by focusing
on making change throughout the school environment and forging relationships within the local community.

113161 Evaluating How Autistic Traits and Social Anxiety Influence University Transition Outcomes Amongst First Year University
Students
J. Lei’, C. Ashwin?, M. Brosnan® and A. Russell*, (1)Centre for Applied Autism Research, University of Bath, Bath, United Kingdom, (2)University of

Bath, Bath, United Kingdom of Great Britain and Northern Ireland, (3)Centre for Applied Autism Research, University of Bath, Bath, United Kingdom
of Great Britain and Northern Ireland, (4)Psychology/Centre for Applied Autism Research, University of Bath, Bath, United Kingdom

Background:

First—gyear university students experience many academic and social challenges. Factors influencing students’ social competency such as social
anxiety and level of autistic traits might affect their ability to establish a new social network structure (SNS) and access support at university.
Partitioning the long-term impact of social anxiety and autistic traits on transition outcomes by adopting a longitudinal design can help
stakeholders develop more focused interventions relevant to students on the autism spectrum, who often experience high levels of social
anxiety, eliciting a more positive transition experience.

Objectives:

Using a longitudinal design to assess:

1) Changes in SNS/Perceived Social Support (PSS) across first-year of university

2) How changes in SNS/PSS relate to university transition outcomes

3) Whether social anxiety or autistic traits influence transition outcomes beyond changes in SNS/PSS

Methods:

78 first-year typically developing students (age: M(SD) = 18.24(0.49) years; 10 Male) completed three online questionnaire sessions, each spaced
three months apart, during October (T1), December (T2), and March (T3) across first year at university. At T1, students completed: 1) Autism
Quotient-28; 2) Social Anxiety Scale for Adolescents; 3) Social Network and Perceived Social Support (SNaPSS). SNaPSS measures a) SNS: name up
to 20 network members who are important to you; b) PSS: the frequency and quality of support each network member provides across academic,
daily-living, and socialisation areas. At T2 and T3, students completed SNaPSS to assess changes in SNS and PSS over time, and also Student
Adaptation to College Questionnaire (SACQ) to assess university transition outcomes. Analyses included repeated measures MANOVA (Bonferroni
corrected for multiple comparisons) and multiple linear regressions.

Results:

Objective 1: At T1, higher levels of social anxiety and autistic traits were significantly associated with a smaller SNS. Over time, students reported
decreasing social network size, a relative decrease in percentage of family members, and increase in percentage of friends (Figure 1). For PSS,
students perceived a decline in quantity of support received over time. Friends provided the greatest quantity and quality of support compared to
family and university staff. Students perceived academic support to be the most infrequent and lowest quality. Objective 2: Changes in SNS and
PSS showed differential patterns of association to transition outcomes at T2 (Table 1a) and T3 (Table 1b). Objective 3: When controlling for changes
in SNS and PSS, autistic traits did not account for any additional variance associated with transition outcomes. However, greater social anxiety
had a significant negative impact on both socialisation and institution attachment at T2 and T3, though not in personal/emotional or academic
adjustments.

Conclusions:

Although both social anxiety and autistic traits were related to a smaller network size at T1, only higher social anxiety, and not autistic traits, had
a more persistent negative impact on transition outcomes for first-year university students, beyond that accounted for by changes in SNS and PSS
over time. Social anxiety is a frequent co-occurring condition in autistic young people. Targeting social anxiety during university transition may
support all students to make more positive changes in their SNS/PSS, improving transition outcomes.

113162 Evaluating the Role of Social Anxiety and Autistic Traits on Social Network and Support in One to One Matched First-Year
University Students with and without Autism

J. Lei’, M. Brosnan?, C. Ashwin® and A. Russell*, (1)Centre for Applied Autism Research, University of Bath, Bath, United Kingdom, (2)Centre for
Applied Autism Research, University of Bath, Bath, United Kingdom of Great Britain and Northern Ireland, (3)University of Bath, Bath, United
Kingdom of Great Britain and Northern Ireland, (4)Psychology/Centre for Applied Autism Research, University of Bath, Bath, United Kingdom

Background:

Students transitioning to first-year of university face increasing academic (ACA), daily-living skills (DLS), and social (SOC) demands, and
experience changes in their social network structure (SNS) and perceived social support (PSS). For students with Autism Spectrum Disorder (ASD),
autism-related social impairments might affect one’s ability to cope with new challenges at university, and to establish a new SNS to access
support. Many students also experience social anxiety, further impacting social engagement. Understanding how autistic traits and social anxiety
affect first-year students’ university experience can help identify targets for interventions supporting university transition.

Objectives:

Investigate differences at the time of university transition between ASD and typically developing (TD) students in:

1) Perceived distress frequency in ACA, DLS, and SOC;

2) SNS and PSS; AND

3) Assess the influence of social anxiety and autistic traits on significant differences identified under objectives 1) and 2).
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Methods:

28 ASD and 28 TD first-year university students (M: 18.32/18.39 years) 1:1 matched by age, sex, ethnicity, pre-university academic performance, and
university degree completed online questionnaires assessing autism traits (Autism Quotient-28), social anxiety (Social Anxiety Scale for
Adolescents), and Social Network and Perceived Social Support (SNaPSS). SNaPSS measures: a) students’ perceived distress frequency across ACA,
DLS, and SOC areas at university; b) SNS: each student names up to 20 people that they are close to and are in contact with; c) PSS: perceived
support provided by each network member. We conducted independent samples t-tests (bootstrapped, 2000 resamples) and step-wise
hierarchical linear regressions.

Results:

ASD students had significantly higher levels of autistic traits and social anxiety, and perceived greater distress frequency in ACA and DLS than TD
students. For SNS and PSS, ASD students reported a smaller social network size than TD students, but perceived similar quantity and quality of
support (Fig 1). Using step-wise hierarchical linear regression (Table 1a), higher social anxiety (step 1) was associated with greater distress
frequency in ACA, DLS, SOC, and a smaller SNS size across all students. Adding autistic traits and diagnostic group in step 2, social anxiety was no
longer significantly associated with SNS size, and diagnostic group was a significant predictor for perceived ACA distress frequency. Conducting
step-wise linear regressions to investigate group differences, when autistic traits was included in the model, higher social anxiety was associated
with greater perceived distress ACA frequency in ASD students only, but not in TD students (Table 1b).

Conclusions:

Using a 1:1 matched sample, higher social anxiety, not autistic traits, showed a more pervasive association to first-year ASD and TD students’
perceived distress across ACA, DLS, and SOC areas, and SNS size. In particular, higher social anxiety exerted a greater negative impact on ASD
students’ academics than TD students. Social anxiety and autistic traits both affect social competency, and may have accounted for shared
variance in SNS size. Reducing social anxiety might help alleviate perceived distress in social and non-social aspects of university life for both TD
and ASD students, and particularly in ACA for ASD students, fostering a more positive university transition.

113163 Evidence-Based Practices and Classroom Strategies Reported By Teachers of Students with Autism Spectrum Disorder

S. W. Eldred', C. A. Paisley? T. Tomeny? and A. Cawley?, (1)Department of Psychology, University of Alabama, Tuscaloosa, AL, (2)The University of
Alabama, Tuscaloosa, AL, (3)Special Education and Multiple Abilities, University of Alabama, Tuscaloosa, AL

Background:

The recent rise in diagnostic rates (CDC, 2018), paired with changes in laws addressing educational services, has led to an increasing number of
children with ASD in general and special education classrooms (Hart & Whalon, 2012). However, teachers’ training in and knowledge of ASD-
specific evidence-based practices (EBPs) vary widely (Hendricks, 2011), and general education training programs often do not reflect adequate
ASD-specific training when compared to special education training programs (Cameron & Cook, 2007).

Objectives:

The current study examines: 1) Teachers’ knowledge of ASD-specific EBPs; 2) The strategies teachers report using to teach students with ASD in
their own classrooms, and the frequency in which they accurately or inaccurately define these strategies as an ASD-specific EBP.

Methods:

Participants included 303 preK-12 special and general education teachers with varying levels of ASD experience. Data were collected via an online
survey, and a combined inductive and deductive approach was used to code and categorize open-ended responses. The Evidence-Based Practices
for Children, Youth, and Young Adults with Autism Spectrum Disorders (Wong et al., 2014) was used to classify EBPs (e.g., reinforcement, prompting,
visual support). Other reported practices were assigned to one of four additional categories: insufficient empirical support (e.g., sensory diet,
music therapy), IEP practices/enhanced support (e.g., modified instruction, speech therapy), good teaching practices (e.g., behavior intervention,
clear/concise directions), and intervention programs (e.g., ABA, TEACCH). Responses that were left blank, indicated a lack of knowledge, or were
too vague were categorized separately. Within each category, the following groups were examined: 1) strategy used only: teachers who reported
using a strategy in the classroom, but did not identify it as an ASD-specific EBP in later survey responses; 2) reported EBP only: teachers who
defined a strategy as an ASD-specific EBP, but did not report using the practice; 3) both: teachers who defined a strategy as an ASD-specific EBP
and reported using it in their classroom.

Results:

Within the EBP category, 14.2% of teachers reported using an ASD-specific EBP without defining it as such (strategy used only); 6.3% appropriately
identified one or more ASD-specific EBPs, but did not report using any ASD-specific EBPs in their classroom (reported EBP only); and 251%
appropriately identified one or more ASD-specific EBPs, and reported using ASD-specific EBPs in their classroom (both). Furthermore, while only
31.4% of teachers accurately identified and categorized ASD-specific EBPs, 39.3% reported using at least one teaching strategy classified as an
ASD-specific EBP. However, responses in other categories revealed that 52.8% of teachers incorrectly identified one or more teaching practices as
an ASD-specific EBP, and 37% reported using these practices in the classroom. See Figure 1 for responses within each category.

Conclusions:

Overall, these results highlight gaps and discrepancies in teachers’ reported knowledge and application of ASD-specific EBPs. As teacher training
programs adapt to the increasing number of children with ASD in all classrooms, these strengths and weaknesses in teachers’ knowledge and
application of best practices should be considered, as appropriate implementation of EBPs is vital to the overall success of students with ASD.

113164 Exploration of Writing Attitudes and Genre Knowledge in Children with and without Autism Spectrum Disorder: The Impact
on Writing Quality

E. Hilvert' and D. Davidson?, (1)Waisman Center, University of Wisconsin-Madison, Madison, Wi, (2)Psychology, Loyola University Chicago, Chicago,
IL
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Background: Previous research has demonstrated that writing is one of the most challenging academic skills for children with Autism Spectrum
Disorder (ASD), with a majority of children demonstrating a learning disability in writing (Mayes & Calhoun, 2006). However, little is known about
how other factors impact the writing process, such as knowledge about text structure or attitudes towards writing. This is of interest as research
with neurotypical (NT) children has shown that both factors are related to writing achievement (Graham et al., 2007; Olinghouse et al., 2015).
Objectives: We examined whether children with ASD had similar attitudes towards writing and knowledge of genre structure compared to NT
children. Relations between writing attitudes and knowledge and overall text quality were also examined.

Methods: Forty-three children, 21 with ASD (Mgge= 11;11) and 23 NT children (Mqge= 10;07), participated in this study. Children with ASD had a
previously established diagnosis of ASD. Diagnoses were confirmed with the Social Responsiveness Scale (SRS-2; Constantino, 2012) and
Childhood Autism Rating Scale (CARS-2; Schopler et al., 2010). See Table 1 for additional participant characteristics.

Following parent and child consent, children completed a narrative and an expository writing task, and received a holistic rating of writing quality
for each. After completing these tasks, the experimenter asked the child, “What do you think are important things or elements to include when
writing a good story/essay?”. Children’s responses were classified into one of four ratings, from 1 = doesn’t have a good grasp of story/essay
elements, to 4 = has a very good grasp of story/essay elements.

Children also completed the 12-item writing attitudes subtest adapted from Graham, Berninger, & Abbott’s (2012) Writing and Reading Attitude
Measure. This includes questions such as “How do you feel when you write in school during free time?” or “How do you feel when you start to
write a new paper?” Additional questions were asked to determine which aspects of writing children found to be most challenging.

Results: Despite children with ASD having lower overall writing quality scores, children with ASD did not differ from NT children in their ability to
define the important elements of narrative and essay writing, or in their overall attitude towards writing (see Table 2). However, children with ASD
were more likely to identify lower-level processes of writing (e.g., handwriting, attention/motivation, spelling) as the most challenging aspect of
writing compared to NT children whose most common complaint was idea generation.

In terms of associations with writing quality, greater knowledge of narrative and essay structure was related to the production of higher quality
texts, but only for NT children. No relations were found between writing attitudes and quality for either group.

Conclusions: These findings suggest that the process of writing may be more challenging for children with ASD to execute, even when they
understand the requirements of a given text type and feel similarly about the writing process. Thus, writing instruction for children with ASD may
need to focus on the unique challenges these children face (e.g., handwriting, spelling).

165  113.165 “It's When You See the World in a Different Way” - a Pilot Study Examining the Impact of a Teacher Delivered Autism
Awareness Program for Mainstream Primary School Pupils

D. Borghi', S. Tyce', C. Droney’, C. Ward'", R. Whur" and J. Galpin? (1)The Bridge Outreach Service, London, United Kingdom, (2)The Bridge London
Trust, London, United Kingdom

Background: Pupils with autism in mainstream schools are at a greater risk of bullying than their non-autistic peers. One key area identified as
contributing to this is a lack of knowledge and understanding about autism. This can lead to increased negative stigma and also negatively impact
on pupils’ development of self-identity. Increasing autism awareness can reduce these negative outcomes. Previous research has identified three
effective types of information provision for reducing negative stigma and increasing understanding: descriptive Information; explanatory
information and directive information. In collaboration with teaching staff an autism peer awareness programme (APA) for primary school aged
pupils was created that focused on the concept of neurodiversity and included all three types of information. APA was designed to fit in with the
existing school curriculum and be delivered by existing school staff.

Objectives: The aim of the study, produced by and for school-based professionals, was to examine the impact of a teacher delivered five week
autism awareness program on increasing knowledge and understanding of autism in children aged between nine to eleven years old attending
mainstream educational settings.

Methods: 110 pupils from four government funded mainstream primary schools in the UK took part. Participants ranged in age from 9 years 8
months to 11 years 2 months (M= 10 years; 2 months; SD= 0;7). The five week APA program consisted of five 45 minute lessons. Baseline and post
intervention questionnaires were taken. The questionnaire consisted of an open question ‘What is autism?' and thirteen statements about autism
that pupils had to judge as either ‘True’ or ‘False’, or select ‘Don’t know'.

Results: Pupils answered significantly more of the statements correctly following the APA sessions (80%, n=1148) than at baseline (57%, n = 814), x?
=56.86 (1), p < 0.001. In response to the ‘What is autism?’ question 37% of children at baseline either did not know what autism was (n = 36) or left
the question blank (n = 5). All children provided a response after the APA, these were also more detailed, with post APA responses containing
significantly more words (M=10.05, SD=5.09) than those at baseline (M = 8.47, SD = 5.45), t(218) = -2.21, p = 0.03. The word clouds in Figures 1
(baseline) and 2 (Post) [attached] display the terms most frequently used to describe what autism is. At post there was more awareness of the
main areas of difference associated with autism, including sensory and communication differences with no reference to anger.

Conclusions: The results from the study are promising and indicate that the APA program can increase students’ knowledge and understanding of
autism. Furthermore, it demonstrated that school staff can deliver the programme to fit in with the existing school curriculum, with little
disruption. The lesson plans developed for the study could therefore be easily adopted by more schools to support autism awareness in Primary
school aged pupils. Further research is needed to see if the increase in knowledge results in less stigma and tangible benefits for autistic pupils
within the school.

Poster Session
114 - Epidemiology/population studies
11:30 AM - 1:30 PM - Room: 710

166 114166 : The Association between Race and Age of First Evaluation Among Children with Autism Spectrum Disorder.
J. Shenouda’, B. Martins?, K. Nebedum? and W. Zahorodny*, (1)Pediatrics, Rutgers University - NJ Medical School, Newark, Nj, (2)Pediatrics, Rutgers
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NJ Medical School, Newark, NJ, (3)Pediatrics, Rutgers Nj Medical School, newark, NJ, (4)Rutgers New Jersey Medical School, Newark, NJ

Background:

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by social communication impairments and restricted and/or
repetitive behaviors. Impairments are evident early in childhood. Despite increasing ASD awareness and increasing prevalence of ASD, the age of
ASD identification has not changed. A key public health goal is to identify children with ASD early and provide early intervention. Studies have
shown the benefits of early interventions; however, studies have also shown race-based and SES disparities in access to healthcare services.

Objectives:

The aim of this study was to determine if there is an association between race/ethnicity and age of first evaluation among children with ASD. We
predict race-based disparities in age of first evaluation among children with ASD.

Methods:

Children with ASD born in 2010 and residing in New Jersey (NJ) in 2014 were identified from active surveillance, using a Centers for Disease Control
and Prevention (CDC), ascertainment method, based on retrospective review and analysis of information contained in health and education
records. Information on race/ethnicity, sex, SES (mother’s education level), impairment level, and age of first evaluation was analyzed. We
examined the unadjusted and adjusted odds ratio for Black, non-Hispanic versus White, non-Hispanic children and Hispanic versus White, non-
Hispanic children as the predictor variable, and if they did not receive a comprehensive evaluation by age 36 months as the outcome. Regression
Models were adjusted for other covariates. Pearson Chi-Square Tests and multivariate logistic regression models were used for analysis.

Results:

Overall, 518 4-year-old children were identified with ASD in 2014. The prevalence estimate was 28.6 (95% Cl 26.2,31.2). The sample was
predominately male with a 4.4 (3.3,5.8) ratio. This sample was further restricted to children born in NJ (n=407). Overall, 67% of children received a
comprehensive evaluation by age 36 months. There were no differences by sex, SES, or impairment level; however, there was a significant
difference by race/ethnicity (p=.0012). Unadjusted and adjusted odds ratios were the same for Black, non-Hispanic compared to White, non-
Hispanic Children. Unadjusted OR = 2.0 (95% CI 11,3.5) and adjusted OR=2.0 (95% CI1.2,3.6). For Hispanic compared to White, non-Hispanic children,
the unadjusted and adjusted odds ratios were slightly different. Unadjusted OR = 1.9 (95% CI 11,3.5) and adjusted OR=1.7 (95% Cl 1.0,3.0). The
adjusted OR for Hispanic compared to White, non-Hispanic children was no longer significant. Females were more likely than males to receive
evaluations early, adjusted OR = 0.8 (95%Cl 0.5,1.4), and mild impairment vs severe impairment adjusted OR was 1.7 (95% Cl 0.9,3.1); however, these
findings were non-significant.

Conclusions:

Overall, we found significant race-based disparities in access to services. Black, non-Hispanic children with ASD were half as likely to receive a
comprehensive evaluation by 36 months compared to White, non-Hispanic children with ASD. When we adjusted the model for sex, mother’s
education level, and degree of impairment, the findings did not change. Our findings are consistent with previous findings and underscore the
importance of universal screening to enhance early identification and decrease race-based disparities.

114167 Adaptive Behavior Scores As an Indicator of Severity of Functional Limitations in Children with Autism Spectrum Disorder:
Results from a Population-Based Study

S. Furnier’, M. J. Maenner?, E. Rubenstein’, D. Christensen? and M. S. Durkin®, (1)Population Health Sciences, University of Wisconsin-Madison,
Madison, WI, (2)Centers for Disease Control and Prevention, Atlanta, GA, (3)Waisman Center at UW Madison, Madison, W, (4)Population Health
Sciences, University of Wisconsin School of Medicine and Public Health, Madison, WI

Background: Few epidemiologic studies of autism spectrum disorder (ASD) include information on functional status or severity of functional
limitations, despite the increased emphasis in autism and disability classification systems on variations in functioning and levels of support
required over the life course. Measures of adaptive behavior such as the Vineland Adaptive Behavior Scales were developed to measure levels of
functioning in individuals with intellectual disability (ID), but their usefulness for measuring level of functioning in individuals with ASD, including
those without co-occurring ID, is unclear.

Objectives: The aims of this study were to (a) describe variations in adaptive behavior scores in a large, population-based sample of children with
ASD, including those with and without co-occurring ID; and (b) evaluate whether variations in adaptive behavior scores are associated with ratings
of the level of impairment by clinician reviewers and other clinical features that might be related to ASD severity.

Methods: The Autism and Developmental Disabilities Monitoring (ADDM) Network is a multisite surveillance system that incorporates information
from clinical and educational records of all 8-year-old children meeting diagnostic criteria for ASD in selected populations in the United States.
For the present study, we combined cross-sectional data from the 15 ADDM Network sites that contributed ASD surveillance data for the period
2000-2012. Adaptive behavior, IQ scores and clinician ratings of autism symptom severity and other clinical data were available for 10,795 (47.3%
of) children with ASD (8,843 boys, 1,952 girls). Adaptive behavior scores were classified based on population normative data as >average;
borderline (between 1and 2 standard deviations (sd) below the population mean); mild limitations (2-3 sd below the mean); and moderate to
profound limitations (23 sd below the mean). Correlation and categorical (chi-square) analyses were used to evaluate associations between
adaptive behavior results and indicators of autism symptom severity, overall and in analyses stratified by 1Q categories and sex.

Results: Adaptive behavior scores were positively correlated with IQ (Spearman rho=0.5, p<0.0001), as expected, and children with ASD and co-
occurring ID were more likely (29.1%) to have >moderate limitations in adaptive behavior than were those without ID (6.6%, p<0.0001). Among the
3,639 children with ASD and 1Q >85, adaptive behavior scores indicated functional limitations that were borderline for 40.0%, mild for 311% and
moderate to profound for 5.3%. In this group, adaptive behavior scores were significantly (p<0.0001) inversely associated with the number of
developmental concerns recorded, number of ASD diagnostic criteria met and clinician ratings of severity of autism impairments, but the strength
of these associations were weak to moderate (rho=0.04 to 0.260). Stratified analyses showed similar patterns for boys and girls.

Conclusions: Adaptive behavior scores available in clinical and educational records may provide a reliable indicator of severity of functional
limitations in children for use in epidemiologic studies of ASD. This analysis suggests that adaptive tests are capturing some of the variation in
functional limitations in children with ASD that is not fully accounted for by variations in 1Q or clinician ratings of impairment based on autism
symptoms.
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114168 An Examination of Vaccination Rates and Related Factors in Children and Adolescents with Autism Spectrum Disorder

L. Dodds™?, C. ). Filliter?, L. A. Campbell*?, N. MacDonald"2, S. Shea™?, I. M. Smith"2, E. Dubé’ and J. H. Filliter'2, (1)Dalhousie University, Halifax, NS,
Canada, (2)IWK Health Centre, Halifax, NS, Canada, (3)Institut national de santé publique du Québec, D'Estimauville, QC, Canada

Background: Youth with ASD may be under-vaccinated for many reasons, including: 1) persisting parental beliefs in a connection between vaccines
and ASD, 2) difficulty with medical procedures, including needles, experienced by many youth with ASD, and 3) factors contributing to vaccine
hesitancy in the general population. Understanding of vaccination uptake in youth with ASD is limited, and studies to date have primarily
assessed vaccination status through parent report.

Objectives: We sought to determine whether vaccination rates in school-aged youth with ASD differ from those of their peers without ASD.
Methods: We conducted a retrospective cohort study by linking perinatal, administrative health, and vaccination databases. We included youth
born between 1992 and 2005 in Nova Scotia (NS), Canada. ASD cases were identified using our previously developed, validated, and published
algorithm. In our main analysis, youth with ASD were compared to their peers without ASD in the general population regarding uptake of
scheduled school-based vaccinations. The primary outcome variable was receipt/non-receipt/partial receipt (i.e., not all doses) of any scheduled
school-based vaccine and was determined using Public Health and physician billing databases. Chi square tests were used to test the association
between vaccine receipt among youth with ASD compared to peers without ASD.

Results: Our overall cohort size was 41,287 (of which 746 had ASD) for Hepatitis B and Tetanus, Diphtheria, and Pertussis (TDAP) vaccines and 24,527
(of which 256 had ASD) for Human Papillomavirus (HPV) vaccine, due to a later introduction of the HPV vaccine. For receipt of any vaccine, youth
with ASD were less likely to be vaccinated (71%) than their peers without ASD (78%), p < 0.0001. For Hepatitis B, 58% of youth with ASD were fully
vaccinated and 13% were partially vaccinated vs. 67% and 11%, respectively among youth without ASD (p<0.0001). Similarly, for TDAP, 68% of youth
without ASD were vaccinated vs. 60% of youth with ASD (p<0.0001). Vaccination rates were even more divergent for HPV, with 72% of youth without
ASD being vaccinated vs. 57% of youth with ASD. (p<0.0001).

Conclusions: This project is important because it suggests that school-aged youth with ASD are at high risk of under-vaccination. Vaccines are a
critical component of our disease-prevention strategy, and youth with ASD represent at least 1% of the population. Under-vaccination in this
group would contribute to an increased risk of infectious disease for youth with ASD, their families, and the community. Strategies for delivering
school-based vaccines to accommodate the unique needs of youth with ASD should to be considered.

114169 An Exploratory Investigation of Organic Chemicals Measured in Deciduous Teeth: Differences between Children with and
without Autism.

R. Palmer, The University of Texas Health Science Center San Antonio, San Antonio, TX

Background: Shed baby teeth have been established to hold a record of exposure to heavy metals in utero and early childhood. Semi-volatile
organic chemicals have been studied in shed baby teeth and this has been identified as a potential epidemiological tool to identify
environmental triggers of developmental disorders such as autism.

Objectives: We have applied a comprehensive high-throughput non-targeted screening method to extensively catalog and categorize semi-
volatile organic chemicals in shed baby teeth. Chemical concentrations in teeth were then compared between children and without autism.
Methods: Comprehensive two dimensional Gas Chromatography Time-of-Flight Mass Spectrometry analysis was performed.

Results: A total of 11,971 chemicals from 38 shed baby teeth were cataloged, including unknowns without a suitable library match. The average was
315 compounds per tooth. Of the 38 teeth, 22 were from children with autism spectrum diagnoses and 16 were from typical developing children. In
general these are xenobiotic compounds with a high confidence score, many of potential interest as toxic agents. A total of 161 compounds of
interest were identified. Topical analgesics, ingredients of personal care products, flavors, fragrances, solvents, insecticides and repellants were
well represented in the data-set, suggesting the oral or dermal absorption routes of deposition as an active mechanism. Of the 161 compounds of
interest, 53 were significantly elevated in the teeth of children with autism compared to the teeth of children without autism. These were largely
insecticides, fungicides, microbiocides, solvents such as ethol-based compounds or fuel additives, and phthalates (plastics).

Conclusions: Hair, urine, or saliva samples are limited measures of exposures because they only reflect relatively recent exposures. Using
deciduous teeth, like rings of a tree, chemical exposures are laid down over time and sequestered in layers of tooth enamel which begins forming
in the 2" trimester. These initial investigations are important for informing future epidemiologic research about the types of compounds that are
present during critical periods of development. This research has implications for promoting avoidance of specific compounds of toxic chemicals
during early development.

114170 Antidepressants during Pregnancy: Assessing Risk of Autism Spectrum Disorders in Exposed Offspring Using UK Primary
Care Data

H. Heuvelman’, N. Davies?, Y. Ben-Shlomo?, A. Emond?, J. Evans*, D. Gunnell, R. Liebling®, R. Morris*, R. Payne*, M. VinerS and D. Rai’, (1)University of
Bristol, Bristol, United Kingdom of Great Britain and Northern Ireland, (2)Population Health Sciences, Bristol Medical School, MRC Integrative
Epidemiology Unit, Bristol, United Kingdom, (3)Population Health Sciences, University of Bristol, Bristol, United Kingdom, (4)University of Bristol,
Bristol, United Kingdom, (5)University Hospitals Bristol NHS Foundation Trust, Bristol, United Kingdom, (6)Mothers for Mothers, Bristol, United
Kingdom, (7)Population Health Sciences, Bristol Medical School, Centre for Academic Mental Health, Bristol, United Kingdom

Background:

Several recent studies have raised the possibility of an increased risk of autism spectrum disorders (ASD) in children with an in-utero exposure to
antidepressants. However, the results have been inconsistent and the possibility of confounding by indication has been acknowledged. A major
limitation of previous studies is the use of secondary care data to ascertain depression despite it being overwhelmingly managed in primary care.
Furthermore, the comparisons drawn in some prior studies (e.g. exposure to antidepressants versus no mental illness) are of limited clinical use
as they do not directly inform the decision to initiate/continue antidepressant treatment for pregnant women with depression.

Objectives:
This study aimed to apply a range of traditional and advanced causal inference analytic methods including multivariable regression, propensity
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score matching, discordant sibling comparisons, negative controls and instrumental variable analysis to observational data on a large primary
care database.

We simulated two common clinical scenarios that would be tested in a randomized controlled trial: In women with depression (i) whether
initiating a prescription for antidepressants in pregnancy versus offering no pharmacological treatment is associated with an increased risk of
ASD in exposed offspring, and (ii) whether continuing an existing antidepressant prescription into pregnancy versus discontinuing it prior to
conception is associated with an increased risk of ASD in exposed offspring.

Methods:

The Clinical Practice Research Datalink (CPRD) is an ongoing primary care database of anonymised medical records covering roughly 4.4 million
active patients (6.9% of the UK population). A nested pregnancy and mother-baby register allows linkage between the clinical records of mothers
and their live-born offspring. Between 1/01/1995 and 31/12/2017 we identified 46,874 mothers whose primary care records indicated depression
around pregnancy, linked with 52,685 children followed up for at least 4 years. We used detailed information in the mother’s clinical history prior
to becoming pregnant and applied propensity score matching methods to assess severity of depression and balance the treatment groups.
Children’s diagnoses of ASD were identified using validated Read code lists.

Results:

57.8% of depressed mothers in our study population were treated with antidepressants during pregnancy (8.5% initiated, 49.3% continued) and
42.3% were not (13.8% no treatment, 28.5% discontinued). We identified 723 children with ASD (1.37%). The results did not support any strong
association between initiation of antidepressants in pregnancy and a greater risk of ASD before (OR=1.16, 95%CI 0.85-1.58) or after matching on
propensity scores (OR=1.07, 95%Cl 0.75-1.54). Similarly, there was little evidence to suggest that continuation of an existing prescription into
pregnancy was associated with greater ASD risk before (OR=1.05, 95% CI 0.86-1.27) or after propensity score matching (OR=0.98, 95%Cl 0.79-1.22).

Conclusions:

The results of analyses completed to date suggest that for mothers with a history of depression around pregnancy, initiation or continuation of
antidepressants during pregnancy did not lead to additional risk of ASD in their offspring. The results of other ongoing analyses will be presented
and will provide further evidence to strengthen the causal meaning of these findings.

114171 Knowledge, Attitudes, and Practices of Family Physicians Related to Autism Spectrum Disorder in Romania: A Preliminary
Analysis

M. A. Bach'? M. H. Rahbar"?3, I. Dobrescu*, M. Stancu®, M. Hessabi" and F. Rad*, (1)Biostatistics/Epidemiology/Research Design (BERD) core, Center
for Clinical and Translational Sciences (CCTS), The University of Texas Health Science Center at Houston, Houston, TX, (2)Department of
Epidemiology, Human Genetics, and Environmental Sciences, School of Public Health, The University of Texas Health Science Center at Houston,
Houston, TX, (3)Division of Clinical and Translational Sciences, Department of Internal Medicine, McGovern Medical School, The University of Texas
Health Science Center at Houston, Houston, TX, (4)Child and Adolescent Psychiatry Department, Carol Davila University of Medicine and Pharmacy,
Psychiatry Clinical Hospital Alexandru Obregia, Bucharest, Romania

Background: Autism spectrum disorder (ASD) is typically diagnosed in early childhood, and studies show that early intervention leads to better
prognosis. Family physicians can assist by recognizing symptoms and providing timely referrals to the appropriate health care providers. Data on
ASD from middle income countries such as Romania are lacking. Prior studies have identified the need to integrate mental health practices into
primary care in Romania to reduce barriers to care. In 2011, a nation-wide program was initiated to increase ASD awareness, which included
continuing education courses about ASD for family physicians.

Objectives: To assess the knowledge, attitudes, and practices regarding ASD of family physicians in Romania.

Methods: Investigators at the University of Texas Health Science Center at Houston and “Carol Davila” University of Medicine and Pharmacy (UMF)
developed, translated, and administered a questionnaire to a cross-sectional convenience sample of n=383 family physicians in Romania to
assess their knowledge, attitudes, and practices regarding ASD.

Results: A majority of participants were women (77.2%) and an average of 49.9 years old. All participants graduated from medical school in
Romania, and 57.4% attended “Carol Davila” UMF. Participants practiced medicine 23.6 years on average and 51.6% reported that they had
completed continuing education courses since 2015. Most participants practiced in Bucharest (60.2%), had patients from urban settings (72.5%),
and reportedly spent an average of 16.7 minutes with each patient. A majority strongly agreed/agreed that children with ASD are detached from
their family and peers (74.4%), children can grow out of ASD (74.5%), children with ASD require special education (95.2%), there is a stigma against
ASD in the community (59.5%), diagnosing a child with ASD will lead to discrimination against the child and their family (50.4%), and there is
generally a negative opinion toward children with ASD (63.5%). A majority disagreed/strongly disagreed that ASD is a possible result of neglect by
the parents (57.5%), ASD is a precursor for schizophrenia (53.4%), and children with ASD deliberately misbehave (71.4%). Most participants correctly
identified the symptoms necessary for ASD diagnosis, including impaired social interaction (88.3%) and communication (84.9%) as well as
restricted and repetitive behavior (65.9%). A majority also recognized many symptoms that are often associated with ASD including lack of eye
contact (87.5%), language disturbances (90.4%), hypersensitivity (75.8%), and anxiety (58.4%).

Conclusions: We found that a majority of participants agreed with true statements, disagreed with common misconceptions, correctly identified
diagnostic criteria and common comorbidities related to ASD, and agreed that there is a stigma against ASD in their communities. However, up to
1/3 were “undecided” or responded “do not know.” These preliminary results suggest that most family physicians in Romania are receiving
adequate education about ASD to recognize the symptoms, though a sizable proportion of family physicians may be unable to recognize ASD, and
there may be stigma against ASD in Romania. In future analyses, we will assess which factors are associated with higher knowledge of ASD among
Romanian family physicians. However, there are many limitations in this study and results should be interpreted with caution.

114172 Association of Polychlorinated Biphenyls and Organochlorine Pesticides with Autism Spectrum Disorder in Jamaican
Children

M. A. Bach'?, M. E. Samms-Vaughan®, M. Hessabi", J. Bressler**, S. Shakespeare-Pellington®, M. L. Grove?*, K. A. Loveland® and M. H. Rahbar"¢,
(1)Biostatistics/Epidemiology/Research Design (BERD) core, Center for Clinical and Translational Sciences (CCTS), The University of Texas Health
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Science Center at Houston, Houston, TX, (2)Department of Epidemiology, Human Genetics, and Environmental Sciences, School of Public Health,
The University of Texas Health Science Center at Houston, Houston, TX, (3)Department of Child & Adolescent Health, The University of the West
Indies, Mona Campus, Kingston, Jamaica, (4)Human Genetics Center, School of Public Health, The University of Texas Health Science Center at
Houston, Houston, TX, (5)Department of Psychiatry and Behavioral Sciences, McGovern Medical School, The University of Texas Health Science
Center at Houston, Houston, TX, (6)Division of Clinical and Translational Sciences, Department of Internal Medicine, McGovern Medical School, The
University of Texas Health Science Center at Houston, Houston, TX

Background: Polychlorinated biphenyls (PCBs) and organochloride (OC) pesticides are persistent organic pollutants (POPs) of public health
concern. They are hypothesized to play a role in disorders such as autism spectrum disorder (ASD) by interfering with the endocrine or immune
systems. Jamaicans may be at high risk for exposure to PCBs and OC pesticides as they have been detected in water, sediment, fauna, and shrimp
across Jamaica.

Objectives: To examine the associations of PCBs and OC pesticides with ASD among Jamaican children.

Methods: We conducted an age- and sex-matched case-control study in which we enrolled n=141 pairs of Jamaican children 2-8 years old. ASD
cases were confirmed using the Autism Diagnostic Observation Schedule, second edition and Autism Diagnostic Interview-Revised.
Developmental delay was ruled out in typically developing (TD) controls using the Social Communication Questionnaire. Socioeconomic status
and food frequency questionnaires were administered to the parents/guardians of each child. We collected 2-3 mL of whole blood for genetic
analysis by the Human Genetics Center in Houston, Texas and 4-5 mL of serum for analysis of PCBs and OC pesticides by the Michigan Department
of Health and Human Services. For PCBs and OC pesticides with 230% above the limit of detection (LoD), we replaced observations below LoD with
220D and calculated arithmetic and geometric means for cases and controls, separately. We dichotomized concentrations at the 75t" percentile
and used them as independent variables in conditional logistic regression models to assess the associations of these POPs with ASD. Finally, we
conducted interactive models to explore possible interactions between POPs exposures and genotypes of three glutathione S-transferase (GST)
genes in relation to ASD.

Results: A majority (79.4%) of cases and controls were male. The mean age of cases and controls was 59.6 months and 59.8 months, respectively.
Compared to controls, cases had lower geometric mean concentrations of PCB-153 (14.3 ng/g-lipid vs. 16.5 ng/g-lipid), PCB-180 (6.4 ng/g-lipid vs.
7.2 ng/g-lipid), total PCB (26.0 ng/g-lipid vs. 29.4 ng/g-lipid) and 4,4'-DDE (54.7 ng/g-lipid vs. 76.6 ng/g-lipid), however none of these comparisons
were statistically significant (all P>0.06). Using concentrations dichotomized at the 75t percentile, PCB-150, total PCB, and 4,4-DDE were not
associated with ASD in either univariable or multivariable models (all P>0.09). We found a marginally significant interactive effect between
PCB-180 and GSTP1 in relation to ASD (interaction term P=0.06); those with the Ile/Ile genotype had a different level of association (adjusted
MOR=0.77, 95% Cl: 0.53-1.23) compared to those with Ile/Val (adjusted MOR=0.51, 95% CI: 0.25-1.03) or Val/Val (adjusted MOR=0.59, 95% CI:
0.34-1.03) genotypes.

Conclusions: We found that cases had lower serum concentrations of PCB-153, PCB-180, total PCB, and 4,4'-DDE compared to controls, though
differences were not statistically significant. These differences may be explained by diet, as one of the major routes of exposure to these POPs is
through poultry and red meat; Jamaican children with ASD may eat less poultry and red meat compared to TD children. Furthermore, we reported
a possible interactive effect between PCB-180 and GSTP1, which should be replicated in other studies.

114173 Autism and Metabolomics in Maternal Pregnancy Serum

B.Ritz', Q. Yan" and Z. Liew?, (1)Department of Epidemiology, UCLA Fielding School of Public Health, Los Angeles, CA, (2)Department of
Environmental Health Sciences, Yale School of Public Health, New Haven, CT

Background:

The exposures and biologic mechanism that may contribute to autism during fetal development are still largely unknown. Interrogating maternal
metabolic features during pregnancy may help identify pathways relevant for the development of autism in the offspring.

Objectives:

The aim of this study is to comprehensively profile the blood metabolome during mid-pregnancy using untargeted high-resolution metabolomics
(HRM) in order to identify maternal metabolic features and pathways associated with autism in offspring.

Methods:

We retrieved stored serum samples from 114 mothers sampled in mid-pregnancy. All subjects lived in the Central Valley of California which is a
largely immigrant Hispanic community. Of these, 52 had given birth to a child diagnosed with autism in childhood according to the California
Department of Developmental Services records and they were matched (by birth year and gender) to 62 controls randomly selected from the
California Birth Records. Using liquid chromatography-high resolution mass spectrometry, we obtained metabolic profiles in an untargeted
approach and used partial least squares discriminant analysis (PLS-DA) to select metabolic features that were statistically significantly different
in case and control mothers while controlling for potential confounders selected a prior. Pathway and network analyses were employed using the
mummichog approach.

Results:

In total we extracted 4030 and 4994 metabolic features from maternal serum samples in the HILIC column (positive ion mode) and the C18 column
(negative ion mode), respectively. Controlling for confounders, 90 and 68 discriminatory metabolic features (HILIC and C18, respectively) were
selected according to the criterion Variable Importance In projection (VIP) greater than 2. Pathway enrichment analysis for discriminatory features
indicated that the steroid hormone pathway was upregulated in case mothers and we also found alterations in inflammatory and oxidative stress
related pathways that distinguished case from control mothers.

Conclusions:

Profiling metabolomic features and generating pathways from maternal serum in mid-pregnancy, we found that differences in steroid hormones,
inflammatory and oxidative stress pathway may contribute to the development of autism in the offspring.

114174 Migration or Ethnic Minority Status and Risk of Autism Spectrum Disorders and Intellectual Disability: Systematic and
Scoping Reviews
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M. Morinaga’, N. Petros’, D. Rai? and C. Magnusson’, (1)Karolinska Institutet, Stockholm, Sweden, (2)Population Health Sciences, Bristol Medical
School, Centre for Academic Mental Health, Bristol, United Kingdom

Background: There is emerging evidence that parental migration and ethnic minority status are associated with risks of autism spectrum disorder
(ASD) and intellectual disability (ID). However, the mechanisms behind any such association remain unknown.

Objectives: To investigate whether any such association is specific to ASD or ID and whether the severity of ASD or ID plays a role; to examine
whether any increased risks of being diagnosed with ASD and ID results from migration-related factors or ethnically determined factors; and to
explore potential underlying mechanisms for any association.

Methods: In the systematic review, a systematic literature search was conducted for observational studies that reported on proportion,
prevalence, odds ratio or relative risks of ASD and/or ID among immigrants and/or ethnic minorities. Risks of any ASD, ASD+ID, ASD-ID, and any ID
were reviewed regarding different migration and ethnic minority status, with consideration of study quality. In the scoping review, possible
underlying mechanisms suggested in the included studies were summarized.

Results: 35 unique studies were included in the review. The results indicated an increased risk of ASD+ID and severe ID and a decreased risk of
ASD-ID and mild ID in children of immigrant parents and those with ethnic minority status. The association appeared more pronounced with
maternal immigrant status, with parental origin in low-income countries, and among second generation migrants. The suggested potential
underlying mechanisms were environmental factors in pregnancy and genetic factors for ASD+ID and severe ID and ascertainment bias for ASD-ID
and mild ID.

Conclusions: Migration-related factors may be more important drivers of ASD risk in immigrants than ethnically determined factors. The increased
risk of severe types of ASD and ID may depend on such migration-related factors, and the decreased risk of milder types may depend on
underdiagnosis.

114175 Can Computational Surveillance of Autism Spectrum Disorder Fuel Big-Data Science?

Y. Zuo', A. Vehorn? S. Lakkur’, C. Fonnesbeck? and Z. Warren?, (1)Vanderbilt University, Nashville, TN, (2)Vanderbilt University Medical Center,
Nashville, TN

Background: The research community is increasingly recognizing that in order to unravel the complex heterogeneity associated with autism
spectrum disorder (ASD) we will need to be able to meaningfully access extremely large datasets tied both to important phenotypic and genetic
data. To this end, a number of initiatives have been established that aim to develop big and/or open data resources and collections for autism
research. However, construction of these datasets has often relied on expensive and intensive methods for recruiting and phenotyping children in
companion with collection of biological samples. As such, even the most successful consortium collections may fall well short of the numbers and
quality of data necessary to help answer extremely important questions.

Objectives:

In the current study, we describe our methods and work for utilizing advanced computational methods to model and validate cohorts of
individuals with ASD within an existing large electronic health record (EHR) structure that also contains important neurodevelopmental and
genetic information (BioVU).

Methods: We describe our process for utilizing machine-learning to develop and validate ASD case models across (a) an existing ‘gold-standard’
tertiary clinical research center and (b) sequential cohorts of children identified as part of the CDC ADDM network. We hypothesized that robust
models developed from deep and broad data sources could result in hybrid computational surveillance and case identification methods by which
existing EHR structures could be leveraged to identify ‘collections’ of individuals with ASD. Notably, this model was employed within a
bioinformatics structure simultaneously banking phenotypic and genetic material as part of standard care.

Results:

We successfully linked both our clinical research registry (differentiating over 3,500 individuals with ASD from other complex neurodevelopmental
conditions) and our initial 2006 cycle CDC ADDM population (all 8 year-olds in surrounding 11 county region) to our university EHR bioinformatics
structure. Some 73.9% of our population catchment (18,436 of 24,940 children within the birth year ) were represented within the EHR. Initial
model results examining prediction of entire population case-status from the clinical research model in comparison to simple administrative
(code based) identification was compared. Both strategies yielded the ability to identify large numbers of children quickly (>68.5% of children
identified by across models/process); however, our results highlighted several potent challenges related to applying advanced computational
surveillance and un/supervised learning within the EHR. Importantly, despite having relatively large numbers of children in our system (11.8% of
studied EHR population), these numbers were still relatively small given the sparse population of data within EHR for important variables/codes.
As such, many key variables were left data hungry due to large amounts of variation within class (i.e. 15,962 medication codes; 4,010 CPT codes for
sample).

Conclusions:

Advanced computational methods may prove successful for creating large, meaningful data structures for unraveling complex
neurodevelopmental and genetic underpinnings of ASD. However, such methods will likely require even larger cohorts of individuals for predictive
modeling and may still will require hybrid methodologies for optimization.

114176 Cannabis Use in Peri-Pregnancy and Autism Spectrum Disorder in the Offspring: Findings from the Study to Explore Early
Development

C. DiGuiseppi', T. Crume?, C. Ledbetter’, K. R. Sabourin®, G. N. Soke*, L. A. Croen®, J. Daniels®, L. C. Lee’, L. Schieve*, G. C. Windham® and C. Robinson
Rosenberg®, (1)Colorado School of Public Health, University of Colorado Anschutz Medical Campus, Aurora, CO, (2)Epidemiology, University of
Colorado Anschutz Medical Campus, Aurora, CO, (3)University of Colorado Anschutz Medical Campus, Aurora, CO, (4)Centers for Disease Control and
Prevention, Atlanta, GA, (5)Division of Research, Kaiser Permanente, Oakland, CA, (6)University of North Carolina at Chapel Hill, Chapel Hill, NC,
(7)Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (8)Environmental Health Investigations Branch,
California Department of Public Health, Richmond, CA, (9)University of Colorado / JFK Partners, Aurora, CO
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Background: In the US, the prevalence of prenatal cannabis use increased substantially between 2002 and 2016, from 2.85% to 4.98%. Whether
prenatal cannabis use adversely affects later outcomes such as cognition or behavior in the offspring has not been established. It is therefore
important to examine the potential effects of prenatal cannabis use on neurodevelopmental disorders such as autism spectrum disorder (ASD).
Objectives: To determine whether ASD is associated with maternal cannabis use during the 3 months prior to conception or during pregnancy.

Methods: The Study to Explore Early Development (SEED) is a US multi-site case-control study of children aged 30-68 months born in 2003-2006
(SEED1) or 2008-2011 (SEED2). ASD cases (n=1397) were determined using standardized ASD-specific diagnostic instruments including the Autism
Diagnostic Observation Schedule and the Autism Diagnostic Interview-Revised. General population controls (n=1586) were recruited from
randomly sampled birth certificates. Each child’s mother was interviewed by telephone after enrollment and asked about her marijuana
(cannabis) use in each month from 3 months prior to conception through delivery (“peri-pregnancy”). Associations between maternal cannabis
use and ASD in her offspring were examined using a generalized linear mixed model, including site as a random effect, adjusted for
demographics, other substance use (tobacco, alcohol, illicit drugs), and enrollment period.

Results: Maternal peri-pregnancy cannabis use was reported for 5.4% of children with ASD and 4.5% of control children. Prevalence among
maternal cannabis users declined in both the ASD and control groups from preconception (95% and 83%, respectively) to the first trimester (48%
in both groups) to the third trimester (11% and 13%, respectively). Peri-pregnancy cannabis use was associated with lower caregiver education
level, lower household income, and higher use of tobacco, alcohol and illicit drugs during pregnancy. In adjusted analyses, the odds of cannabis
use in the peri-pregnancy period were not significantly different between cases and controls (adjusted OR [aOR] = 0.82 [95%Cl: 0.55, 1.20]), nor was
there a significant interaction between peri-pregnancy cannabis use and tobacco use in their association with ASD (p=0.30). There were also no
associations observed between ASD and cannabis use in the three months prior to conception (aOR=0.99 [0.66, 1.49]) or during pregnancy
(aOR=0.74 [0.44, 1.23]).

Conclusions: ASD in the offspring was not significantly associated with maternal use of cannabis in the peri-pregnancy period in these data.
However, cannabis use was uncommon (consistent with national data), limiting study power, and we lacked information about route of ingestion,
dose, and frequency of cannabis use. Further, we did not find evidence that cannabis and tobacco use together have a greater effect on the odds
of ASD, as has been previously reported. With medicinal and recreational cannabis increasingly becoming decriminalized or legalized in many
states, larger, longitudinal studies with more detailed information on frequency, amount and mode of intake are needed to establish whether any
association exists between cannabis use and ASD risk.

114177 Characteristics of Boys and Girls with and without Autism Spectrum Disorder in the Study to Explore Early Development

L. Wiggins', E. Rubenstein? S. E. Levy’, L. A. Croen*, G. C. Windham?, G. N. Soke’, B. Barger®, E. Moody’, N. Dowling’, E. Giarelli® and L. Schieve’,
(1)Centers for Disease Control and Prevention, Atlanta, GA, (2)Waisman Center at UW Madison, Madison, W, (3)Division of Developmental and
Behavioral Pediatrics, Center for Autism Research, Children's Hospital of Philadelphia; Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA, (4)Division of Research, Kaiser Permanente, Oakland, CA, (5)Environmental Health Investigations Branch, California
Department of Public Health, Richmond, CA, (6)Georgia State University, Atlanta, GA, (7)University of Colorado, Denver, Aurora, CO, (8)University of
Pennsylvania, Philadelphia, PA

Background: In population-based studies of autism spectrum disorder (ASD), there is a 41 sex ratio of boys to girls. Girls with ASD may be under-
recognized by healthcare professionals, which could increase the likelihood for delayed or absent ASD diagnosis. Consequently, some studies
have examined whether sex differences exist among behavioral and developmental characteristics of children with ASD and if these differences
contribute to differential performance on ASD screening and diagnostic instruments. These studies have produced mixed results, especially
among young children. Moreover, no studies have included a population-comparison group (POP) to examine how sex differences in ASD compare
to those in the general population.

Objectives: (1) Compare preschool boys and girls with ASD, other (non-ASD) developmental delay (DD), and POP on behavioral and developmental
characteristics; and (2) Compare preschool boys and girls with ASD on results of ASD screening and diagnostic instruments, as well as the
presence of a previous ASD diagnosis.

Methods: Children 2-5 years of age were enrolled in the Study to Explore Early Development Phases1&2 (SEED1+2). The Social Communication
Questionnaire (SCQ) screened all children for ASD symptoms upon study enrollment, and the Mullen Scales of Early Learning (MSEL) assessed
developmental characteristics in all children. Those with an SCQ score of 11 or higher or a previous ASD diagnosis received additional evaluation
that consisted of the Autism Diagnostic Observation Schedule (ADOS) and Autism Diagnostic Interview - Revised (ADI-R). Results of the ADOS and
ADI-R determined ASD status. Parents reported whether their child had a previous ASD diagnosis and completed the Child Behavior Checklist
(CBCL) to assess child behavioral characteristics.

Results: The sample included 4,936 children: 1,480 ASD, 1,805 DD, and 1,651 POP. The sex ratio varied by case classification with more boys in the
ASD sample (81.7%) versus DD (66.9%) and POP (52.5%), and more boys in DD than POP (p<.01). There were no sex differences in child age, family
income, maternal age, maternal ethnicity, or maternal race in any study group. Girls in the POP group had better MSEL expressive language,
receptive language, and fine motor abilities than boys (p<.001). These sex differences were not present in the ASD or DD samples. There were no
sex differences in MSEL non-verbal cognitive abilities or CBCL externalizing or internalizing behavior problems in any study group. Among children
with ASD, there were no sex differences in SCQ total score, ADOS domain scores, ADI-R domain scores, or presence of a previous ASD diagnosis.
Conclusions: Children in the ASD and DD groups did not show similar sex differences in developmental or behavioral characteristics than those in
the POP group, where girls scored higher in language and motor development than boys. There were no sex differences in the behavioral or
developmental characteristics of children with ASD, or with their performance on ASD screening and diagnostic instruments. Future research of
sex differences in other samples of preschool children could consider whether sex differences are unique to particular ASD phenotypes and/or
emerge as children with ASD age.

114178 Comorbid Mood and Anxiety Disorders in Autism Spectrum Disorder: A Longitudinal, Population-Based, Birth Cohort Study

A. C. Kirsch', A. R. Huebner', S. Q. Mehta’, F. R. Howie?, A. L. Weaver', S. M. Myers3, R. G. Voigt* and S. K. Katusic’, (1)Mayo Clinic, Rochester, MN,
(2)Pediatric & Adolescent Medicine, Mayo Clinic, Rochester, MN, (3)Geisinger Autism & Developmental Medicine Institute, Lewisburg, PA, (4)Texas
Children's Hospital, Houston, TX
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Background: Increased risk of comorbid mood and anxiety disorders among individuals with autism spectrum disorder (ASD) has been reported in
the literature; however, estimates of co-morbidities range widely. Diverse methodology and samples (e.g., inpatient unit, clinic-referred samples)
have yielded discrepant findings about the risk of comorbidity. The few existing population-based studies have been cross-sectional, primarily
examining medical or broad psychiatric categories, and have not yielded clear, generalizable findings about the risk of specific psychiatric
concerns in this population.

Objectives: Since psychiatric symptoms are known to impact functioning in social, academic, and vocational environments, understanding the risk
for mood and anxiety disorders is critical to improve long-term outcomes for individuals with ASD. The current study uses a large, longitudinal
population-based birth cohort to examine the cumulative incidence of depression, anxiety, and bipolar disorders during childhood through early
adulthood in individuals with ASD relative to controls.

Methods: Using symptoms uniformly abstracted from medical and educational records, 1,014 cases of ASD (73.7% male) were research-identified
(ASD-R) from a population-based cohort of individuals born in Olmsted County, MN from 1976 to 2000 (N=31,220). For each ASD-R case, 2 age- and
sex-matched controls (N=2,028) were identified from the birth cohort. Diagnoses of depression, anxiety, and bipolar disorder were electronically-
obtained from diagnostic codes in medical records through December 2017. The cumulative incidences of mood and anxiety disorder diagnoses
were estimated using the Kaplan-Meier method. Cox proportional hazards models were fit to estimate the association between ASD case status
and each diagnosis.

Results: Among individuals with ASD-R, the estimates of cumulative incidence by age 35 years were 12.4% (95% Cl=7.2-17.4%) for bipolar disorder,
58.3% (95% Cl=53.2- 62.8%) for depression, and 56.7% (95% Cl=51.8-61.1%) for anxiety. By comparison, the estimates of cumulative incidence by age
35 years for bipolar disorder, depression, and anxiety were 1.7% (95% Cl=0-3.4%), 34.8% (95% C1=29.7-39.5%), and 32.3% (95% C1=27.0-37.2%),
respectively, in the control group (Figure).

ASD-R individuals were significantly more likely to have comorbid bipolar disorder (HR=9.34; 95% CI=4.57-19.06), depression (HR=2.81; 95%
(1=2.45-3.22), and anxiety (HR=3.56; 95% Cl=3.06-4.13) compared to controls. Significant associations were observed separately among males and
females, although the association between ASD-R status and depression was significantly higher (p=0.01) among males (HR=3.17; 95% (I=2.67-3.77)
compared to females (HR=2.28; 95% CI=1.82-2.86).

Compared to controls, ASD-R individuals met criteria at a younger age for depression (median:18.1 vs 15.7 years, p<0.001) and anxiety (median:201
vs. 14.8 years, p<0.001).

Conclusions: This research demonstrates individuals with ASD are at increased risk for depression, anxiety, and bipolar disorder compared to
controls. Over 50% of individuals with ASD are diagnosed with mood or anxiety disorders across their lifespan. While females in general are at
greater risk for depression overall, a diagnosis of ASD more strongly increases the risk for depression among males. Additionally, individuals with
ASD are more likely to be diagnosed at earlier ages. This highlights the importance of early, ongoing screening for psychiatric comorbidities across
the lifespan and supports the need for targeted treatments to address the psychiatric needs of individuals with ASD.

114179 Comorbid Rate of Other Neurodevelopmental Disorder with Autism Spectrum Disorder in a Total Population Sample of
5-Years-Old Children.

A. Terui’, M. Saito?, T. Hirotd’, Y. Sakamoto?, Y. Matsubara*, M. Adachi®, M. Takahashi®, A. Osato? and K. Nakamura?, (1)Hirosaki Univercity, HiroasRi,
Japan, (2)Graduate School of Medicine, Hirosaki University, Hirosaki, Japan, (3)University of California, San Francisco (UCSF), San Francisco, CA,
(4)Hirosaki University Graduate School of Medicine, Hirosaki, Japan, (5)Research Center for Child Mental Development, Graduate School of
Medicine, Hirosaki University, Hirosaki, Japan

Background: Recently patients with autism spectrum disorders (ASDs) have significant comorbidity of mental and physical disorders has well
known. The distinct comorbid rate of other NDD with ASDs have been few extensively studied in preschool age based on behavioral criteria from
the DSM-5.

Objectives: The objective of this study was to investigate the patterns of co-occurrence of neurodevelopmental comorbidities in ASDs in a Total
Population Sample of 5-years-old children.

Methods: Using a total population sample in Hirosaki city in Japan (N=5016), all 5-year-old children in the catchment area underwent the
screening phase annually from the year 2013 until the year 2016. Children who screened positive (using ASSQ, ADHD-RS, SDQ, DCDQ, PSI) were
invited to comprehensive assessment, including child and parent interview (using DISCO, SRS-2, Conners-3, Sensory Profile), behavioral
observation, cognitive testing (WISC-1V), and motor function testing (MABC-2, S-JMAP). The Autism Diagnostic Observation Schedule (ADOS-2) was
conducted only for children whose parents agreed. All cases were discussed in a multidisciplinary research team, where ASD cases were
ascertained based on the best clinical judgement. The same screening tools and diagnostic assessment batteries as well as diagnostic criteria
(the DSM-5) were consistently used throughout the 4 study years. We estimated comorbid rate of other NDD with ASDs.

Results: Our study findings showed that only 11.5% (10/87) of 5-year-old children had ASDs alone; the remaining and that the rest of 88.5% (n=77)
of children were found to have at least one co-occurring NDD (i.e. one or more among ADHD, DCD, ID, and/or borderline intellectual functioning).
Of note, 20 cases (23%) had 3 co-occurring NDDs. Of eighty-seven 87 children who were diagnosed with ASDs, 44 children (50.6 %) were confirmed
to have ADHD (male: female = 3:1), while 55 children (63.2 %) were identified to as having co-occurring DCD (male: female = 2.1:1). Co-occurring
cognitive impairment was as follows; ID defined as (IQ below <70) in 32 children (36.8%) and Borderline Intellectual Functioning (70<1Q<85),
defined as 1Q between 70 and 85 in 18 children (20.7 %).

Conclusions: Our study suggested high rates of co-occurring NDDs of ASDs. The comorbid rates of ADHD and DCD in the present study might be
higher than the findings from extant research.

114180 Comparison of Characteristics of Autistic Adults between Different Age Groups across the Lifecourse in a UK-Wide Adult
Autism Spectrum Cohort Study

A. Petrou’, J. Hamilton?, H. McConachie’, A. LeCouteur®, M. Woodbury-Smith*, B. Ingham®, T. Berney?, D. Mason®, D. Garland’ and J. R. Parr?,
(1)Newcastle University, Newcastle Upon Tyne, United Kingdom, (2)Northumberland, Tyne and Wear NHS Foundation Trust, Newcastle Upon Tyne,
United Kingdom, (3)Institute of Health and Society, Newcastle University, Newcastle upon Tyne, United Kingdom, (4)Newcastle University, Institute
of Neuroscience, Newcastle upon Tyne, United Kingdom of Great Britain and Northern Ireland, (5)Northumberland Tyne and Wear NHS Foundation
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Trust, Newcastle upon Tyne, United Kingdom, (6)Institute of Neuroscience, Newcastle University, Newcastle-upon-Tyne, United Kingdom,
(7)Northumberland, Tyne & Wear NHS Foundation Trust, Newcastle upon Tyne, United Kingdom, (8)Institute of Neuroscience, Newcastle University,
Newcastle Upon Tyne, United Kingdom

Background:
The lived experience of autistic adults during adulthood is poorly understood. The ASC-UK cohort study aims to recruit a sufficiently large group
of participants to investigate how the skills and needs of autistic people change across the lifespan.

Objectives:

To compare the characteristics (demographics, autism symptomatology, rates of mental and physical health diagnoses, and everyday experiences)
of autistic adults from different age groups.

Methods:

Participants were recruited through health teams, voluntary sector organisations, and the autism community. All participants reported a clinical
diagnosis of autism spectrum condition. Adults either gave informed consent or a relative/carer acted as ‘consultee’ (for those who lacked
capacity to consent for themselves). All completed a registration questionnaire and Social Responsiveness Scale-2 (SRS-2).

Results:

1663 participants from four age groups (n=430, 16-25 years; n=576, 26-40 years; n=522, 41-60 years; and n=104, 61+ years) joined ASC-UK between
2015 and 2018 (45 months): 893 males, 729 females, 41 ‘other’ gender/preferred not to report/not reported; mean age 37.6 years, SD 14.0, range
16-88). 1397 had capacity to consent for themselves; 113 adults lacked capacity. Mean total SRS-2 score was 111.9 (SD 28.9). Approximately 60% of
participants reported having both a diagnosed mental and physical health condition.

Rates of anxiety (43-55%) and depression (37-55%) were high across all age groups. Rates of anxiety did not differ by age; however, people in the
youngest (16-25 years) and oldest (61+ years) groups reported lower rates of depression (37% and 43%, respectively) compared to those aged
26-60 years (50-55%). The rates of successfully accessing mental health services (57-62%) did not differ across age groups. However, people aged
26-40 years had tried to access mental health services more frequently (78%) than 16-25 year olds (65%). The proportional difference between
people trying to access services and successfully accessing services was lowest for 16-25 year olds and highest for people aged 26-40, suggesting
greater unmet need in this latter age group.

Sleep problems were common across all age groups (22-29%). 12-34% of all adults experienced gastrointestinal disorders (e.g., constipation, acid
reflux; higher in adults aged 41+). Obesity was reported more frequently in adults aged 26-40 (13%) than those 25 years and under (5%). As
expected, compared to adults aged 16-40, older adults (aged 41+) reported higher rates of: arthritis (16% vs 3%), diabetes (8% vs 3%),
hypertension (17% vs 3%), and hypercholesterolaemia (16% vs 2%).

Rates of unemployment remained consistent across age groups (35-40%). Compared to unemployed adults, employed adults aged 26-60 reported
slightly lower rates of anxiety (24% vs 30%) and depression (23% vs 29%). For adults aged 26-40 and 41-60, rates of living with a family member or
partner were 62% and 53%, respectively. Across the age groups, two-thirds of adults reported they spend time with friends.

Conclusions:

Rates of mental and physical health conditions, employment, and everyday social and living experiences of autistic adults are mostly similar
across the lifespan. These data will inform hypothesis-driven accelerated cohort research studies and inform the development of effective life-
stage appropriate support and interventions.

114181 Interpregnancy Intervals and ADHD with and without Comorbid Autism Spectrum Disorders: A Finnish Birth Cohort Study

K. Cheslack-Postava’, A. Sourander?, A. Suominen?, E. Jokiranta? I. W. W. McKeague® and A. S. Brown*, (1)Columbia University Medical Center, New
York, NY, (2)University of Turku, Turku, Finland, (3)Biostatistics, 455 Central Park West, Apt 8D, New York, NY, (4)Columbia College of Physicians and
Surgeons, New York, NY

Background: Short or long interpregnancy interval (IPI) has been consistently associated with increased risk of autism spectrum disorders (ASD).
Attention deficit hyperactivity disorder (ADHD), like ASD, is a neurodevelopmental disorder with a complex etiology including the influence of the
prenatal environment. There is substantial co-morbidity between ASD and ADHD. However, whether there is a relationship between IPI and ADHD,
and whether this varies by the presence or absence of co-morbid ASD, has been largely unexplored.

Objectives: To determine whether the IPI is associated with the risk of offspring ADHD in subsequent births, and to assess whether this varies by
co-morbidity with ASD.

Methods: A case-control study was nested in a national cohort of all births in Finland. All persons born in Finland between 1991-2005 and
diagnosed with ADHD (ICD-9 (314x) or ICD-10 (F90.x)) from 1995-2011 were identified using the Finnish Hospital Discharge Register. Each case was
matched to 4 controls based on sex, date of birth, and place of birth. A total of 9564 cases and 34,479 matched controls were included in the
analyses. IPl was calculated as the time interval between sibling birth dates minus the gestational age of the second sibling. ASD diagnosis was
based on ICD-10 codes F84.0, F84.5, or F84.8-F84.9 in the FHDR. Conditional logistic regression was used to estimate the association between IPI
and ADHD, adjusting for potential confounders. Models were stratified by the presence or absence of ASD in the case to assess heterogeneity by
ASD comorbidity.

Results: Relative to births with an IPI of 24 to 59 months, those with the shortest IPI (<6 months) had an increased risk of ADHD (adjusted odds
ratio [aOR (95% CI)] = 1.25 (1.07, 1.45); p=0.005) and the aORs for longer IPI births (60-119 months and 2120 months) were 117 (95% CI = 1.06, 1.30;
p=0.002) and 1.37 (95% Cl = 118, 1.60; p<0.0001), respectively. Twelve percent of subjects with ADHD also had a comorbid diagnosis of ASD.
However, tests of heterogeneity indicated that the association between IPI and ADHD did not significantly differ for cases with versus without ASD.
The increased odds of ADHD among children who were first born were greater for those with co-morbid ASD (OR=1.76 (1.42, 2.18)) versus those
without (OR=117 (1.09, 1.27); p-value for interaction=0.0002).

Conclusions: Similar to ASD, the risk of ADHD may be increased among children born following short or long IPIs. Further study is needed to
explain the mechanisms of association, which may be different for short than for long intervals.

114182 Cross-Disorder Investigation of Environmental Associations with Autism Spectrum Disorder and Attention Deficit
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Hyperactivity Disorder

A. Kalkbrenner', C. Zheng?, T. E. Jenson?, J. Yu?, C. Ladd-Acosta’, C. B. Pedersen®, S. Daalsgard®, P. Mortensen® and D. Schendel®, (1)University of
Wisconsin-Milwaukee, Milwaukee, Wi, (2)Zilber School of Public Health, University of Wisconsin-Milwaukee, Milwaukee, Wi, (3)Wendy Klag Center
for Autism and Developmental Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (4)Aarhus University, Aarhus,
Denmark, (5)National Centre for Register-based Research, Aarhus University, Aarhus, Denmark, (6)National Centre for Register-based Research,
Aarhus University, Denmark, 8210 Aarhus V, Denmark

Background: Neurodevelopmental disorders like autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) are
phenotypically heterogenous and potentially encompass etiologically distinct subgroups. The identification of modifiable risk factors for
neurodevelopmental impairments may be enhanced by systematic, quantitative comparison of risk factor associations across phenotypic
subgroups.

Objectives: As proof of principle, we made quantitative comparisons of the strength of associations between urbanicity at birth and maternal
smoking during pregnancy with three neurodevelopmental phenotypic subgroups defined by diagnoses of ASD and ADHD.

Methods: From iPSYCH, a Danish population-based case cohort study (singleton births 1981- 2005, known mother, residing in Denmark at 15t
birthday; random 2% sample as controls), we further restricted to births January 1991 - December 1999, with complete follow up and no emigration
or death until the 13t" birthday. Cases had an ICD-10 ASD (F84.0,1,5,8,9) and/or ADHD (F90.0) diagnosis reported to the Danish Psychiatric Central
Research Registry prior to the 13th birthday and controls comprised iPSYCH controls with cases removed. We estimated adjusted odds ratios
(adjOR) and 95% confidence intervals using logistic regression for: ASD/- ADHD (n=3,905), ADHD/-ASD (n=3,556), and ASD+ADHD (n= 891) comparing
the most urban birth residence (capital region - Copenhagen, 13% of controls) to regions with 50% or less urban area (22% of controls) and also
evaluated maternal smoking (28% of controls) versus no smoking. We adjusted for birth year, maternal smoking (urbanicity analyses only), inter-
pregnancy interval, urbanicity (smoking analyses only), marital status, maternal and paternal immigrant status, education, employment, ages, and
incomes. To compare the strength of association across the 3 subgroups while accounting for non-independence of these ORs, we used a
Bayesian multiplier bootstrap method to estimate the variance-covariance matrix for log ORs. We computed Wald-type p value tests of the
equivalency of pairs of adjORs, using a conservative alpha = 0.005 given multiple comparisons and preference for stringency in concluding
different risk between phenotypic groups..

Results: Urbanicity was associated with subgroups including autism: ASD/-ADHD adjOR 1.7 (1.4, 1.9) and ASD+ADHD adjOR 2.3 (1.7, 31) and these
associations were statistically of similar strength (p = 0.045). In contrast, urbanicity was not associated with ADHD alone: ADHD/-ASD adjOR 1.0
(0.8, 1.2), an association statistically distinct from the other subgroups (both p = 0.000). Maternal smoking in pregnancy was associated with ADHD
alone: ADHD/- ASD: adjOR 1.5 (1.3, 1.6) but not autism alone: ASD/- ADHD adjOR 1.0 (0.9, 1.1), with a p contrasting these ORs = 0.000. The
association of maternal smoking and ASD+ADHD: adjOR 1.2 (1.0, 1.5) was not statistically distinguishable from associations with the single
diagnosis groups: ASD/-ADHD (p = 0.018) or ADHD/-ASD (p = 0.073).

Conclusions: Risk from urban residence at birth and maternal smoking in pregnancy differed significantly across ASD and ADHD
neurodevelopmental phenotypic subgroups, thereby highlighting at-risk cross-diagnosis subgroups as potential targets for further analyses of
pathogenic mechanisms associated with these modifiable risk factors. Our approach supports attempts to align phenotypic and etiologic
heterogeneity to clarify the risk architecture underlying neurodevelopmental impairments.

114183 Cumulative Incidence of Autism Spectrum Disorders in a Total Population Sample of 5-Year-Old Children
T. Hirota', M. Saito?, Y. Sakamoto?, M. Adachi®, M. Takahashi®, A. Osato?, Y. S. Kim’, B. L. Leventhal’, A. M. Shui’, S. Kato* and K. Nakamura?,

(1)University of California San Francisco, San Francisco, CA, (2)Graduate School of Medicine, Hirosaki University, Hirosaki, Japan, (3)Research Center
for Child Mental Development, Graduate School of Medicine, Hirosaki University, Hirosaki, Japan, (4)Aomori Chuo Gakuin University, Aomori, Japan

Background: Recent reports from Center for Disease and Control and other research suggest an increase in Autism Spectrum Disorder (ASD).
Despite a growing number of publications reporting on the ASD prevalence, however, it remains unknown if there is a true increase in ASD
prevalence. An increase in the prevalence and the incidence of ASD can be attributable to: 1) better ascertainment; 2) broadened ASD diagnostic
criteria; and, 3) a true rise in ASD incidence. One way to overcome this challenge is to examine the ASD incidence, another measure of ASD
frequency and compare the incidence annually. However, only few studies have examined the ASD incidence mainly due to the methodological
challenges in estimating incidence; more specifically, the difficulty in identifying the time of disease onset in ASD research.

Objectives: To determine whether there is a true increase in ASD prevalence by investigating the cumulative incidence of ASD annually.

Methods: Using a total population sample in Hirosaki city in Japan, all 5-year-old children in the catchment area underwent the screening phase
annually from the year 2013 to the year 2016. Children who screened positive were invited to comprehensive assessment at the University Clinic,
including child and parent interview, behavioral observation, cognitive testing, and motor function testing. Each case was discussed in a
multidisciplinary research team, and the best estimate diagnosis was determined based on findings from screening tools and diagnostic
assessment, as well as clinical judgement. The same screening tools and diagnostic testing as well as the same diagnostic criteria (DSM-5) were
used in all study years to minimize the impact of changing criteria on ASD ascertainment and of changing diagnostic criteria on prevalence and
incidence estimates. We estimated cumulative incidence of ASD up to 5 years of age for each study year by dividing the number of children
diagnosed with ASD who were born in the catchment area by the number of the birth cohort in the catchment area each study year.

Results: Caregivers of 3,954 children completed and returned the screening packet for a participation rate of 78.8%. Among 773 children who were
screen-positive, 559 children underwent the assessment, and 87 children were eventually diagnosed with ASD. The cumulative incidence of ASD
up to 5 years of age for the total study years was 1.31% with the 95% Cl of 1.00 - 1.62. Although the 5-year cumulative incidence increased from the
year 2013 to the year 2014 and from the year 2014 to the year 2015, further analysis, using a generalized linear model revealed that there were no
significant linear trends in 5-year cumulative incidence over the study years 2013 - 2016.

Conclusions: Taking advantage of the sequential study design allowed us to compare the annual 5-year cumulative ASD incidence and successfully
demonstrate that there was not a true rise in ASD incident cases over the 4-year study period in the study catchment area.

114184 Does the Prevalence of ASD Continue to Rise?
M. Davidovitch’, 0. Slobodin? and R. S. Rotem?, (1)Medical Division, Maccabi Healthcare Services, Tel Aviv, Israel, (2)Department of Education, Ben-
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Gurion Univeristy, Beer Sheva, Israel, (3)Harvard T.H. Chan School of Public Health, Boston, MA

Background:

The rise in Autism Spectrum Disorder (ASD) prevalence has generated considerable concern. However, the literature has long debated whether
this increase reflects changes in diagnostical practices (e.g., improved screening, better community awareness, shift of diagnosis), or rather a true
increase in the risk of developing ASD. The process of establishing an ASD diagnosis in Israel underwent two major changes during the last
decade; the 2007 decision that ASD diagnosis given by a medical specialist will be confirmed by a developmental psychologist, and the release of
the DSM-V in 2013 which requires a higher threshold of symptoms for ASD diagnosis. The effects of these changes on ASD diagnosis rates have not
yet been thoroughly examined.

Objectives:

The aim of the current study was to depict the prevalence and incidence of ASD in Israel, and to examine possible effects associated with
increasing the threshold for diagnosis. To achieve this goal, we examined all ASD diagnosis given by medical specialists in a nationally
representative cohort of children born between 1999 and 2016.

Methods:

This study used retrospective data obtained from computerized records of Maccabi Health Services, the second largest healthcare service in
Israel. Records of children born between 1999 and 2016 were examined until 31 December 2017. Unlike previous studies that assessed ASD
indirectly or used self-reported measures, the current study included only children with a definite ASD diagnosis, based on meeting the following
criteria: (1) ASD diagnosis was given by a child neurologist or psychiatrist with further confirmation by a developmental psychologist; or (2) ASD
diagnosis was given by a child neurologist or psychiatrist, with further confirmation through individual review of medical records to ensure DSM
criteria for ASD were met.

Results:

Data indicate a steady rise in ASD prevalence over time, especially in boys. The overall prevalence of ASD among 8-years-old children increased
from 0.70% (girls 0.24%; boys 1.14%) in 2007 to 117% (girls 0.39%; boys 1.91%) in 2017. Cumulative annual incidence of ASD increase more readily for
children born in later birth years, but a delayed age of diagnosis was still observed for many children.

Conclusions:

Our results demonstrate that ASD prevalence continues to rise, despite efforts to increase the threshold for diagnosis. The rise in cumulative
annual incidence in later birth years may be additionally attributed to a trend for earlier age at diagnosis, but additional efforts need to be made
to identify children who do not receive diagnosis or are missed by early evaluations. Our findings suggest that the rise of ASD prevalence is
evident even when using restrict and definite ASD diagnosis, providing some support for etiological involvement of biological and environmental
factors in ASD risk.

114185 Early Life Air Pollution Exposure and Autism Spectrum Disorder: Findings from the Study to Explore Early Development

L. McGuinn’, G. C. Windham?, A. Kalkbrenner?, C. Bradley*, Q. Di°, L. A. Croen®, M. D. Fallin’, C. Ladd-Acostad’, A. Rappold®, L. Neas®, L. Schieve’ and J.
Daniels™, (1)Environmental Medicine and Public Health, Icahn School of Medicine at Mount Sinai, New York, NY, (2)Environmental Health
Investigations Branch, California Department of Public Health, Richmond, CA, (3)University of Wisconsin-Milwaukee, Milwaukee, WI,
(4)Epidemiology, University of North Carolina at Chapel Hill, Chapel Hill, NC, (5)Department of Environmental Health, Harvard T.H. Chan School of
Public Health, Boston, MA, (6)Division of Research, Kaiser Permanente, Oakland, CA, (7)Wendy Klag Center for Autism and Developmental
Disabilities, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (8)Environmental Public Health Division, U.S. Environmental
Protection Agency, Chapel Hill, NC, (9)Centers for Disease Control and Prevention, Atlanta, GA, (10)University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Epidemiologic studies have reported associations between prenatal and early postnatal air pollution exposure and autism spectrum
disorder (ASD); however, findings differ by pollutant and developmental window.

Objectives: We examined associations between early life exposure to PM, 5 and ozone in association with ASD across multiple U.S. regions.
Methods: Our study participants included 674 children with confirmed ASD and 855 population controls from the Study to Explore Early
Development, a multi-site case-control study of children born from 2003 to 2006 in the United States. We used a satellite-based model to assign
air pollutant exposure averages during several critical periods of neurodevelopment: three months before pregnancy; each trimester of
pregnancy; the entire pregnancy; and the first year of life. Logistic regression was used to estimate odds ratios (OR) and 95% confidence intervals
(Cls), adjusting for study site, maternal age, maternal education, maternal race/ethnicity, maternal smoking, and month and year of birth.
Results: The air pollution-ASD associations appeared to vary by exposure time period. Ozone exposure during the third trimester was associated
with ASD, with an OR of 1.22 (95% CI:1.05, 1.42) per 6.6 ppb increase in ozone. We additionally observed a positive association with PM, 5 exposure
during the first year of life [OR = 1.26 (95% CI: 1.02, 1.57) per 1.6 pg/m? increase in PM,s].

Conclusions: Our study corroborates previous findings of a positive association between early life air pollution exposure and ASD, and identifies a
potential critical window of exposure during the late prenatal and early postnatal periods.

114186 Examining the Role of Home Language and Race on Autism Diagnoses in a Metropolitan Autism Center

F. Heshmat', ). Martini, R. Bernier® and F. Shic*, (1)Seattle Children's Research Institute, Seattle, WA, (2)Center for Child Health, Behavior and
Development, Seattle Children's Research Institute/University of Washington, Seattle, WA, (3)Psychiatry and Behavioral Sciences, University of
Washington, Seattle, WA, (4)Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA

Background: Several studies have identified diagnostic asymmetries in autism spectrum disorder (ASD) based on race (e.g. Mandell et al., 2009),
but less is known about interactions between race and home language.

Objectives: To explore interactions among language, race, and variables characterizing the ASD diagnostic process among children evaluated at a
metropolitan autism clinic that sees all children regardless of ability to pay.

Methods: De-identified clinical records of children (n=13516) seen at a high-volume metropolitan Autism Clinic were examined. Participants whose
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first visit was not captured, and Race groups that could not be interpreted or analyzed were excluded (remaining, n=10090) (1a).

Results: (1b) ANOVA looking at Age of First Visit by Race and Language indicated main effects of Race (p<.001), marginal interaction Race*Language
(p=.09), and no effect of Language. In English-Speaking Homes, White children had a First Visit at an older age than other races. (1c) A similar
logistic regression examining First Visit ASD diagnosis probability controlling for Age indicated Race (p<.001) and Age (p<.001), but no other,
effects. Hispanic children were diagnosed with ASD less often than Asian (p<.001), Black (p<.001), and White (p=.03) children, but not children of
Mixed Race (p=13). Asian Children received an ASD diagnosis more often than White children (p=.02). (1d) 94.3% (n=3747) of children who received a
diagnosis of ASD at their first visit retained their diagnosis by their last visit. However, 41.8% (n=2109) of children who did not receive an ASD
diagnosis at their first visit had an ASD diagnosis at their last visit (though this sometimes only reflected delays in seeing specific staff); 58.2%
(n=2939) remained without an ASD diagnosis. (1e) We examined the probability of ASD diagnosis by Last Visit (by Race and Language), controlling
for age of First Visit, in children without an ASD diagnosis at First Visit. Race (p<.001) and Age (p<.001), but no other, effects were observed. Asian
Children transitioned Non-ASD->ASD more often than all other Races (ps<.03) except Black Children (p=15); Black Children transitioned Non-
ASD->ASD more often than Hispanic Children (p=.05). (1f) We examined ANOVA to examine ASD Diagnosis Delay (Age when First Diagnosed with
ASD - Age of First Visit) in children who transitioned Non-ASD-»ASD. Both Race (p=.03) and home Language (p=.02) contributed significant variance
in predicting Diagnosis Delay. However, results were difficult to interpret, with wide confidence intervals, and only one clearly significant contrast
(among Children who spoke English at Home, Asian Children had a shorter delay to receive a diagnosis as compared to White Children, p<.01).
Conclusions: Results suggest a limited, but nuanced role of home language in the ASD diagnostic process of this high-volume clinic. Results show
parallels to Becerra et al. 2014 despite not being an epidemiological survey, and the late average age of diagnosis. Mechanisms underlying higher
diagnostic rates of Asian and lower of Hispanic children at multiple points in the diagnostic process need to be clarified. Younger child ages
associated with non-English speaking families may reflect on the service such a center provides to the community.

114187 Grand-Maternal Smoking during Pregnancy and Autism Spectrum Disorder/Attention-Deficit/Hyperactivity Disorder in
Grandchildren

M. Weisskopf', G. Yim?, A. Roberts? and A. Ascherio? (1)Harvard T.H. Chan School of Public Health, Boston, MA, (2)Harvard School of Public Health,
Boston, MA

Background:

Animal experiments indicate that environmental factors can alter gene expression to induce multigenerational transmission of biological traits to
subsequent generations through the germline. However, there is very little data on such effects in humans. Cigarette smoke is one exposure that
is known to alter germline DNA methylation patterns, but only a single study has investigated the association between grand-maternal smoking in
pregnancy and grandchild’s diagnosed autism, using data from the Avon Longitudinal Study of Parents and Children (ALSPAC).

Objectives:

To examine the associations between grandmother smoking while pregnant and risk of autism spectrum disorder (ASD) and attention-
deficit/hyperactivity disorder (ADHD) in her grandchildren.

Methods:

We analyzed data reported by nurses in The Nurses’ Health Study (NHS) II, the participants of which were born between 1946 and 1964. In 1999,
nurses (F1) were asked whether their mother (FO) smoked during her pregnancy with them. ASD and ADHD cases were identified according to the
nurses’ report of whether or not they had ever had a child (F2) diagnosed with ASD (2009) or ADHD (2013).

In NHS |1, each nurse can have more than one child causing clustering of the outcome in the F2 generation. Because the exposure (FO smoking)
could affect the number of children (F2) per nurse (F1), and neurodevelopmental deficits in the F2 generation could affect the number of children
a nurse has, the clustering could be informative. To address the correlated data structure and possible informative clustering simultaneously, the
associations of maternal in utero exposure to smoking and ASD and ADHD were analyzed using cluster-weighted generalized estimating equations
with a logit link. Models were adjusted for several potential confounders. Additionally, sensitivity analyses were conducted by repeating our main
analyses adjusting for potential mediators (i.e., F1 smoking during pregnancy with F2).

Results:

For ASD, N=44,660 F1 mothers had data on exposure, outcome, and confounders, and for ADHD, N=42,218 F1 mothers had complete data. For both
outcomes, the prevalence of FO smoking during the pregnancy with the F1 nurses was similar (24.9% and 24.7% for ASD and ADHD outcomes,
respectively). Of 100,670 and 95,218 F2 children, 1,272 (1.26%) were diagnosed with ASD and 7,173 (7.53%) were diagnosed with ADHD. Grand-
maternal smoking during the pregnancy with the nurses was associated with an increased risk of ADHD among the grandchildren with adjusted
odds ratio (aOR) of 118 (95% Cl, 1.11-1.27), whereas an association was not observed between FO smoking during the pregnancy with F1 and a risk of
ASD among the F2 generation (aOR = 0.97; 95% Cl, 0.85-112). Controlling for the F1 level potential mediators did not substantially change the
findings. When the analyses were repeated as performed in ALSPAC, the results for the outcome of ASD diagnosis remained the same.

Conclusions:

Maternal prenatal exposure to smoking is associated with an increased risk of ADHD, but not with ASD. Further exploration of these third
generation associations is needed in other epidemiological study settings.

114188 Interaction between Maternal Immune Activation and Antibiotic Use on Subsequent Risk of Autism Spectrum Disorder

C. Holingue'?, M. Brucato®*, X. Hong>®, N. Mueller’, M. D. Fallin® and X. Wang>®, (1)Wendy Klag Center for Autism and Developmental Disabilities,
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (2)Department of Mental Health, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD, (3)Internal Medicine/Pediatrics, Johns Hopkins University School of Medicine, Baltimore, MD, (4)Johns Hopkins School of
Medicine, Baltimore, MD, (5)Department of Population, Family and Reproductive Health, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, (6)The Center on the Early Life Origins of Disease, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (7)Department
of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (8)Mental Health, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD
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Background:

Maternal immune activation (MIA) is emerging as a consistent risk factor for ASD. However, the specific sources of MIA or the mechanisms
underlying MIA-ASD association are unclear. Animal literature suggests that the maternal gut microbiota interact with her immune system to
influence fetal neurodevelopment and manifest autism-like symptoms in the offspring. Antibiotic use modifies the maternal gut microbiota, but
its role in modifying the MIA-ASD association is unknown.

Objectives:
We assessed whether MIA and antibiotic use during pregnancy interact to influence the risk of ASD in the offspring in a prospective birth cohort.
Methods:

Participants include 3,123 mother-child pairs from the Boston Birth Cohort, a prospective birth cohort enriched for preterm birth recruited and
followed at the Boston Medical Center. MIA during pregnancy was assessed using electronic health records (EHR) reports of infection and a
postpartum maternal questionnaire. Antibiotic use was assessed using EHR outpatient/inpatient prescription drug information during pregnancy,
chart extraction during labor and delivery (intrapartum), and a postpartum maternal questionnaire. ASD diagnosis was based on ICD-9 diagnostic
codes. Typically developing children (TD) did not have ASD, ADHD, or other intellectual/developmental disabilities. We used logistic regression to
estimate potential interaction between MIA and antibiotic use on odds of ASD. Models were adjusted for maternal age, maternal education,
maternal race, marital status, child sex, child’s year of birth, delivery type, preterm birth, low birth weight, and smoking during pregnancy.

Results:

At delivery, mothers were 28.5 years old on average. Most were black/African-American (58%) and had high school education level of higher (72%).
Five percent of the offspring had ASD, of which 74% were males. In our multivariable logistic regression models, we found a significant interaction
between flu in the second trimester and EHR-abstracted antibiotics during pregnancy on ASD risk (p for interaction=0.03). When stratified by
antibiotic use, flu in second trimester was only a risk factor for ASD among mothers who did not receive an antibiotic during pregnancy (OR=6.8,
p=0.09 vs. OR=1.2, p=0.74). We also found a potential interaction between fever in the second trimester and intrapartum antibiotic use (p for
interaction=0.07). When stratified by intrapartum antibiotic use, fever remained a risk factor only among the mothers who did not receive an
intrapartum antibiotic (OR=3.7, p=0.01 vs. OR=0.66, p=0.58). We did not find evidence of interaction in the first or third trimester between flu/fever
and antibiotic use.

Conclusions:

In this enriched risk cohort study, we found evidence of a potential interaction between second-trimester flu or fever and antibiotics during
pregnancy on ASD risk. Offspring with maternal flu/fever who did not receive antibiotics were at highest risk. We did not find evidence of
interactions in the first or third trimester, or overall pregnancy. This study builds on existing animal literature demonstrating an interaction
between MIA and antibiotic use and ASD-like symptoms in the offspring. More work is needed to replicate this finding.

114189 Interaction between a Mixture of Heavy Metals (Lead, Mercury, Arsenic, Cadmium, Manganese, Aluminum) and GSTP1in
Relation to Autism Spectrum Disorder

M. H. Rahbar’??, M. E. Samms-Vaughan®, M. Lee'?, J. Zhang?®, M. A. Bach?3, |. Bressler>®, M. Hessabi?, M. L. Grove5, S. Shakespeare-Pellington*, C.
Beecher’, W. McLaughlin’® and K. A. Loveland®, (1)Division of Clinical and Translational Sciences, Department of Internal Medicine, McGovern
Medical School, The University of Texas Health Science Center at Houston, Houston, TX, (2)Biostatistics/Epidemiology/Research Design (BERD) core,
Center for Clinical and Translational Sciences (CCTS), The University of Texas Health Science Center at Houston, Houston, TX, (3)Department of
Epidemiology, Human Genetics, and Environmental Sciences, School of Public Health, The University of Texas Health Science Center at Houston,
Houston, TX, (4)Department of Child & Adolescent Health, The University of the West Indies, Mona Campus, Kingston, Jamaica, (5)Department of
Biostatistics and Data Science, School of Public Health, The University of Texas Health Science Center at Houston, Houston, TX, (6)Human Genetics
Center, School of Public Health, The University of Texas Health Science Center at Houston, Houston, TX, (7)Department of Basic Medical Sciences,
The University of the West Indies, Mona Campus, Kingston, Jamaica, (8)Caribbean Genetics (CARIGEN), The University of the West Indies, Mona
Campus, Kingston, Jamaica, (9)Department of Psychiatry and Behavioral Sciences, McGovern Medical School, The University of Texas Health Science
Center at Houston, Houston, TX

Background: Humans are regularly exposed to many environmental chemicals with potentially toxic effects on human health. These exposures
often do not occur in isolation, but as a mixture of chemicals; however limited information is published regarding the effects of exposure to
mixtures of chemicals on human health, including autism spectrum disorder (ASD). We previously reported on the presence or absence of a
significant association of ASD with each of the following six metals: lead (Pb), mercury (Hg), arsenic (As), cadmium (Cd), manganese (Mn), and
aluminum (Al). In this study we perform mixture analysis of the six metals in relation to ASD.

Objectives: To investigate the additive or interactive associations between a mixture of the six metals and glutathione S-transferase pi 1 (GSTP1)
genotypes in relation to ASD.

Methods: We used data from 266 case-control pairs of children 2-8 years old from our autism project in Jamaica. To minimize potential
multicollinearity between concentrations of the six metals, we generated a mixture index using generalized weighted quantile sum regression
based on conditional logistic regression models, in which the genotype-specific weights of certain metals are determined to assess its additive or
interactive association with GSTP1 genotypes in relation to ASD. Positive and negative overall effects of the six metals on ASD were modeled
separately. We also evaluated individual effects of each metal on ASD.

Results: Findings from our univariable negative model indicate that lower overall mixture score was significantly associated with ASD [MOR=0.35,
95% Cl=(0.22,0.55), p<0.01]. We also found that association of three metals (Pb, Hg, Mn) with ASD appeared to differ by GSTP1 genotype with a
marginally significant interaction effect (p=0.08). After adjusting for potential confounders including maternal age, parental education levels,
parish of child’s birth, and consumption of seafood, the overall index effect on ASD was significant [adjusted MOR=0.47, 95% Cl=(0.28,0.80), p<0.01]
with similar patterns in estimated weights of the metals, but the interaction effect was no longer statistically significant (p=0.21). When the
positive overall mixture index was evaluated [unadjusted MOR=1.13, 95% Cl=(0.78,1.63), p=0.52; adjusted MOR=1.51, 95% CI=(0.79,2.9), p=0.22), though
interaction effects were not statistically significant (p=0.90 for unadjusted model, p=0.52 for adjusted model], we found that higher blood Mn
concentrations were associated with ASD for the GSTP1 Ile/lle genotype (weight for Mn in the positive adjusted model= 0.32), but this association
was attenuated among children with Ile/Val (weight for Mn in the positive adjusted model =0.04) or Val/Val (weight for Mn in the positive adjusted
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model =0.02) genotypes.

Conclusions: Findings from mixture analysis of the six metals in relation to ASD are somewhat similar to our previously reported findings based on
analysis of the role of individual metals in additive and interactive models. However, the mixture analysis provides useful information about the
positive and negative effects of the mixture index on ASD for both additive and interactive models. The finding of a potential role of GSTP1 as an
effect modifier when assessing the role of blood Mn concentration in ASD based on mixture analysis is consistent with our previous reports.

114190 Concentrations of Lead, Mercury, Arsenic, Cadmium, Manganese, and Aluminum in Blood of Romanian Children Suspected
of Having Autism Spectrum Disorder

M. Hessabi', M. H. Rahbar'?3, I. Dobrescu®, M. A. Bach', L. Kobylinska®, J. Bressler>>, M. L. Grove®?, K. A. Loveland®, M. G. Moisescu’, B. M. Matef’, C.
Oktaviani Matei” and F. Rad*, (1)Biostatistics/Epidemiology/Research Design (BERD) core, Center for Clinical and Translational Sciences (CCTS), The
University of Texas Health Science Center at Houston, Houston, TX, (2)Division of Clinical and Translational Sciences, Department of Internal
Medicine, McGovern Medical School, The University of Texas Health Science Center at Houston, Houston, TX, (3)Department of Epidemiology,
Human Genetics, and Environmental Sciences, School of Public Health, The University of Texas Health Science Center at Houston, Houston, TX,
(4)Child and Adolescent Psychiatry Department, Carol Davila University of Medicine and Pharmacy, Psychiatry Clinical Hospital Alexandru Obregia,
Bucharest, Romania, (5)Human Genetics Center, School of Public Health, The University of Texas Health Science Center at Houston, Houston, TX,
(6)Department of Psychiatry and Behavioral Sciences, McGovern Medical School, The University of Texas Health Science Center at Houston,
Houston, TX, (7)Biophysics and Cellular Biotechnology Department, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania

Background: Perinatal or postnatal environmental exposure to lead (Pb) has been associated with Autism Spectrum Disorder (ASD) in children.
Higher concentrations of mercury (Hg), arsenic (As), cadmium (Cd), manganese (Mn), and aluminum (Al) in blood or urine of children have been
associated with ASD. In collaboration with faculty at Carol Davila University of Medicine and Pharmacy in Romania, we conducted a pilot study to
assess the feasibility for conducting epidemiologic research on gene-environment interactions in relation to ASD in Romania.

Objectives: To estimate blood concentrations of six metals (Pb, Hg, As, Cd, Mn, and Al) and identify their associated factors for children with ASD or
suspected of having ASD in Romania.

Methods: From 2015-2107, sixty (60) children 2-8 years old who were suspected of having ASD were administered translated versions of ADOS and
ADI-R in Romanian. Those who exceeded the threshold for ASD based on either ADOS or ADI-R were classified as “ASD or suspected of having
ASD”. After assessment, 2-3 mL of blood was obtained from each child and analyzed for the concentrations of the six metals at the Michigan
Department of Health and Human Services in Lansing, Michigan, USA. Concentrations below limits of detection (LoD) for each metal were replaced
by 22LoD. For all six metals, we calculated geometric and arithmetic means and standard deviations (SD) of concentrations. For metals that had
no more than 30% of the concentrations below LoD, we assessed factors associated with concentrations by using the log of metal concentrations
as a dependent variable in univariable and multivariable linear regression models.

Results: The mean age of children was 51.9 months and about 90% were male. More than half (65%) of the children were born in Bucharest; 45.5%
of fathers and 71.7% of mothers had education beyond high school. The percentage of concentrations below LoD for Pb, Mn, Al, Hg, As, and Cd
were 0%, 0%, 30%, 61.7%, 90%, and 95%, respectively. Geometric mean concentrations of Pb, Mn, Al, Hg, As, and Cd were 114 pg/dL, 10.84 pg/L,
14.440g/L, 0.35pug/L, 0.99pg/L, and 0.10pg/L, respectively. Univariable linear regression analysis revealed that children who ate fresh shellfish
(lobster, crab, crawfish) had significantly higher Mn level (P=0.05) compared to children who did not. Similarly, significantly higher Al
concentrations were observed in children who ate melon (P=0.04), shrimp (P=0.03), and lamb (P=0.03), compared to children who did not.
Multivariable linear regression analysis indicated that children who were female, had less educated parents, exhibited pica, and ate cold breakfast
(e.g., cereal), watermelon, and lamb had significantly higher concentrations of Pb compared to their respective referent categories (all P <0.05
except for eating lamb, which was marginally significant, P=0.053).

Conclusions: This is the first study from Romania that provides information about concentrations of the six heavy metals in blood of Romanian
children with ASD. The factors associated with higher levels of Pb, Mn, and Al also provide important information for designing future
epidemiologic studies for investigating the role of these six metals in ASD in Romanian children.

114191 Joint and Independent Contributions of Autism Spectrum Disorder and Intellectual Disability on Emergency Department
Utilization during Adolescence

B. N. Hand', A. Boan?, C. Bradley’ and L. Carpenter?, (1)Health and Rehabilitation Sciences, The Ohio State University, Columbus, OH, (2)Medical
University of South Carolina, Charleston, SC, (3)Developmental-Behavioral Pediatrics, Medical University of South Carolina, Charleston, SC

Background: Frequent utilization of emergency department (ED) services places considerable burden on medical resources and is costlier than
treatment provided through primary and urgent care settings. Adolescents with autism spectrum disorder (ASD) and/or intellectual disabilities
(ID) are at particularly elevated risk for high ED utilization due to co-occurring psychiatric and medical comorbidities and poor continuity of care.
This study will build upon previous literature by determining the joint and independent contributions of ASD and ID on ED utilization during
adolescence.

Objectives: The objective of this study was to compare ED utilization and monetary charges during adolescence between four mutually-exclusive
cohorts: ASD without co-occurring ID (ASD-only), ASD with co-occurring ID (ASD+ID), ID without ASD (ID-only), and population controls (PC).
Methods: A cross-sectional, non-experimental design was used to analyze administrative records from ED visits that occurred in the state of
South Carolina between the years 2004-2015. This study included 2,555 individuals aged 12-17 years. A majority of participants were Black Non-
Hispanic (59%) or White Non-Hispanic (37%). Approximately 2% of participants had racial/ethnic backgrounds classified as other Non-Hispanic,
and 1.8% were Hispanic. Similar to other studies of healthcare utilization, we stratified participants by high and low ED utilization, as high utilizers
accounted for a disproportionate amount of ED visits. Participants were classified as high utilizers if they had at least 10 ED visits during
adolescence and low utilizers if they had < 10 ED visits. Table 1 provides descriptive information as a function of cohort and ED utilization.
Generalized linear models were used to compare cohorts on the number of ED visits and total charges, stratified by high and low ED utilization.
Results: Among high utilizers, adolescents with ID-only had the most frequent ED visits, with 1.2 times more visits than the PC cohort (95% Cl =
1.0-1.3). However, average total ED charges were significantly higher for the ASD-only cohort (mean=$30k USD, 95% CI=$18-50k) than the ID-only
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cohort (mean=$19k USD, 95% CI=$13-29Kk). Descriptive examination of primary diagnoses revealed that the ASD-only cohort tended to be seen for
psychiatric conditions, while those with ID-only tended to use the ED for low-cost, low-acuity conditions (e.g., upper respiratory infections). High
utilizers with ASD+ID did not significantly differ from other cohorts on the number of ED visits or ED charges. Among low ED utilizers, no
differences between cohorts were observed for ED utilization or charges.

Conclusions: ED utilization is an important indicator of health outcomes and access to quality primary care. In this study, high utilizers with ID-
only had the most frequent ED visits, but those with ASD-only incurred the highest ED charges. This may be because individuals with ASD-only
tended to be seen for psychiatric concerns, which require longer length of stay and are costlier to treat. Further research is warranted to better
characterize and meet the healthcare needs of individuals with ASD and/or ID during adolescence.

114192 Association between Prader Willi Syndrome and Autism Spectrum Disorder: A Survey Study
X. Kong, Massachusetts General Hospital, Boston, MA

Background:

Prader-Willi Syndrome (PWS) is a rare genetic disorder that results from a lack of expression of paternally derived genes on chromosome 15q11-13.
There has been a growing recognition of the potential relationship between PWS and Autism Spectrum Disorders (ASD), but risk factors are
unknown.

Objectives:

This study aims to investigate the association between PWS and ASD and explore their genotypic/phenotypic correlations via a large sample
survey.

Methods:

Genetically-diagnosed PWS patients were separated into three groups according to their ages and handed out differently survey respectively to
examine their probability of having ASD: (1) 0- 36 months: Ages & Stages Questionnaires, Third Edition (ASQ-3); (2) 18-36 months: Modified
Checklist for Autism in Toddlers (M-CHAT); (3) over 36 months: Gilliam Autism Rating Scale: 3rd Edition (GARS-3). Survey was handed out to 465
subjects, and 328 results were retrieved, 276 of which were valid.

Results:

Both ASQ-3 and GARS-3 are used to determined Autism Level Index. The results of GARS-3 are autism level index by nature. As for ASQ-3 group, we
classified the subject’s autism level index by their total ASQ-3 scores: 0~53: level 3; 54~106: level 2; 107~159: level 1; 160~300: level 0. There are
37/123 (30.08%) participants with score level 3 in ASQ-3 group and 23/131(17.56%) in GARS-3 group. The independent variables we considered
include age, sex, weight, height, PWS genotypes, usage of growth hormones, comorbidity condition epilepsy, and mode of delivery. Linear
regression was performed to examine the relationship between these factors and autism level index. In the univariate analysis, genotype is
significantly associated with ASD score (p value of 0.04) in ASQ-3 group.

Conclusions:

This survey provides preliminary but valuable data to explore the relationship between PWS and ASD, we expect to identify some predictors for
PWS patients who has co-morbid ASD and the severity and incidence of other complications.

114193 Longitudinal Study of Adverse Driving Outcomes Among Newly Licensed Adolescents with Autism

A.E. Curry’, K. B. Metzger?, M. E. Carey’, P. P. Huang? and B. E. Yerys*, (1)Center for Injury Research and Prevention, Children's Hospital of
Philadelphia, Philadelphia, PA, (2)Metzger Consulting, Austin, TX, (3)Autism Integrated Care Program, Children's Hospital of Philadelphia,
Philadelphia, PA, (4)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA

Background: The ability to drive independently enables opportunities for employment, education, and engagement in social activities; barriers to
these during the period of transition to adulthood can be particularly limiting for autistic individuals. In a prior study we estimated that one-third
of autistic teens successfully achieve licensure by age 21 (Curry et al., 2018). However, preliminary evidence also suggests that autistic adolescents
may be at heightened risk for motor vehicle crashes.

Objectives: We conducted a retrospective cohort study to compare adverse driving outcomes—crashes, moving violations, and license
suspensions—for newly licensed autistic and non-autistic adolescents.

Methods: This cohort included New Jersey residents who were born 1987-1997 and were patients of the Children’s Hospital of Philadelphia
pediatric healthcare network. Electronic health records were linked with NJ's statewide driver licensing and crash data. Autism status was
classified via ICD-9-CM diagnosis codes; those with intellectual disability were excluded. The current study included a total of 53,320 licensed
drivers, including 261(0.5%) autistic and 53,059 (99.5%) non-autistic patients. Drivers were followed for up to 48 months post-licensure.

We calculated rates of overall and specific types of crashes—including injury, at-fault, nighttime, and involving peer passengers—as well as moving
violations and suspensions. Further, we examined the proportion of crashes that were attributed to specific driver actions, such as unsafe speed,
inattention, and failure to yield. Generalized estimating equation models were used to estimate adjusted rate ratios (aRR) and prevalence ratios
(PR) comparing autistic and non-autistic drivers.

Results: In their first 48 months of licensure, 30.7% of autistic drivers and 30.5% of non-autistic drivers were involved in a police-reported crash.
The average monthly overall crash rate over the study period was similar among autistic and non-autistic drivers (129.7 vs 109.2 per 10,000 drivers;
aRR: 114 [0.92, 1.42]); rates of crash subgroups also did not differ among driver groups. Autistic drivers had lower moving violation rates (aRR: 0.68
[0.53, 0.86]) and half the rate of license suspensions (aRR: 0.45 [0.26, 0.78]).

The most common driver action for crashes among both autistic and non-autistic drivers was inattention (45.0% vs 39.4%; PR: 114 (0.93, 1.40]).
Second most common among autistic drivers was failure to yield to the right-of-way (19.8% of all crashes), which was 1.6 times higher than among
non-autistic drivers (8.6%; PR: 2.31; [1.56, 3.41]).

Conclusions: We found that newly licensed autistic drivers had similar crash rates and lower moving violation rates compared with non-autistic
drivers; however, some characteristics of these crashes—including the specific crash-contributing driver actions—differed. In particular, crash-
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involved autistic drivers were more likely to have failed to yield to pedestrians and other vehicles; this finding is consistent with previous studies
demonstrating that autistic teens more often divert their gaze away from the roadway compared with other teens. Results from this study may
help inform driving interventions for newly licensed autistic adolescents to reduce risk of adverse driving outcomes and increase independence.

114194 Longitudinal Trajectory Studies of Children with Autism Spectrum Disorder: A Scoping Review
S.J. Gentles', E. D. Bednar’, H. Baldawi', C. B. Putterman? A. Kata’, I. Drmic3, C. Roncadin’® and S. Georgiades', (1)McMaster University, Hamilton, ON,

Canada, (2)Canada/Israel Autism Research Initiative, Toronto, ON, CANADA, (3)Autism Spectrum Disorder Service, McMaster Children's Hospital -
Hamilton Health Sciences, Hamilton, ON, Canada

Background: Longitudinal trajectory studies are well suited for generating new knowledge about developmental conditions such as autism
spectrum disorder (ASD), where variation over time is known to be an important characteristic. To more clearly understand the value of such
studies, there is a need for a broad exploration and mapping of the literature that produces systematic knowledge regarding 1) where and how
such research has been used to date, and 2) to inform where (i.e., research gaps) and how (i.e., methodologically) future research using this design
can be conducted to optimize potential for producing clinically relevant, stakeholder-informed knowledge about ASD.

Objectives: The primary objective of this scoping review is to identify, summarize and describe the breadth and characteristics of research
employing a longitudinal trajectory study design (cohorts followed for three or more timepoints) to study children (0-18 years) with a confirmed
diagnosis of ASD. A secondary objective is to summarize methodological strengths, challenges, and innovations. This is an exploratory study,
consistent with scoping study methodology.

Methods: Following published guidance for scoping reviews, we 1) identified relevant literature through librarian-assisted searches of multiple
databases (MEDLINE, EMBASE, CINAHL, PSYCInfo, ERIC, Cochrane; combining terms for ASD, pediatric age, and trajectory study design) and by
reviewing full text bibliographies; 2) conducted initial title and abstract screening, and planned aspects of data extraction, in duplicate; 3)
iteratively developed the extraction form and planned results summaries to address review objectives according to emergent understanding of
the literature; and 4) involved stakeholders to select relevant data presentations and inform interpretations of findings.

Results: The search yielded 12,325 records after removing duplicates; initial title and abstract screening yielded 263 articles for full text retrieval.
Final eligibility screening of full text is proceeding in parallel with iterative data extraction, which has yielded the preliminary findings reported
here. Growth in the use of trajectory study design is recent, with approximately two-thirds of studies published since 2009. Trajectory studies vary
in important respects such as how they define trajectory groups (e.g., latent statistical categories, clustered endpoints), measures used in follow-
up assessments, number of data timepoints, representativeness of sampling, covariates measured (including predictors, final outcomes), and
statistical power to detect covariate effects. Opportunities and challenges discussed by authors of primary studies include the ability to
characterize the complexity and heterogeneity of ASD along the dimensions of age and development, the potential to account for intervention,
services and other contextual effects, and the need for sampling strategies that allow for generalizing (e.g., inception cohorts, complete
consecutive samples).

Conclusions: Findings from this scoping review will provide wide-ranging information about the actual and potential uses and utility of trajectory
studies for producing actionable knowledge about ASD—including by identifying opportunities for addressing outcomes and research questions
most relevant to stakeholders (families, self-advocates, and care professionals). They will also produce a preliminary survey of existing
methodological approaches , providing a basis for future efforts to discuss and describe best practices for longitudinal research in ASD.

114195 Maternal Androgen-Related Conditions and Risk of ASD

R. S. Rotem'?, G. Chodick? M. Davidovitch?, G. Koren? V. Shalev? R. Hauser", B. A. Coull' and M. Weisskopf', (1)Harvard T.H. Chan School of Public
Health, Boston, MA, (2)Maccabi Institute for Research and Innovation, Tel Aviv, Israel, (3)Medical Division, Maccabi Healthcare Services, Tel Aviv,
Israel

Background:

Fetal exposure to elevated steroid sex hormone levels has been proposed to contribute to the development of ASD. While some support for this
hypothesis comes from studies assessing in-utero androgen concentrations, measured levels may reflect androgens produced by the mother,
placenta, or fetus. Thus, the possibility of reverse causation, i.e. that a fetus that will become a child with ASD produces more androgens than a
typically developing fetus, rather than the high androgens causing the ASD, is difficult to rule-out. An association between high maternal
androgen levels and ASD could more directly implicate androgen exposure as a causal factor. Previous publications reported associations
between mothers with androgen-related conditions (namely polycystic ovary syndrome (PCOS) and hirsutism) and risk of ASD in progeny, but
available data are limited and conflicting, and interpretation of the results is complicated by some evidence suggesting that direct transfer of
maternal androgens to the fetus is restricted by the placental aromatase. This raises the possibility that any association between maternal
hyperandrogenicity and ASD risk is mediated by other factors associated with maternal androgen excess, rather than being a direct result of the
androgen hormones themselves.

Objectives:

To examine the association between PCOS, the primary cause of hyperandrogenicity in women of reproductive age, and risk of ASD in progeny,
and to determine the extent to which this association is mediated by maternal androgen-related comorbidities such as metabolic and
cardiovascular problems and use of infertility treatments. Additionally, to examine the association between risk of ASD and other maternal
conditions that cause, or are caused by, excess androgens.

Methods:

The study included 437,222 singleton births (4,022 with ASD) occurring between 1999 through 2013 in a large health fund in Israel. Data on ASD
diagnoses, maternal androgen-related conditions and comorbidities, drug dispensing, and laboratory test results were obtained through 2016.
Maternal conditions and ASD cases were identified through ICD-9 codes with further verification through review of medical records and laboratory
results. Analyses of androgen-related conditions were performed using generalized estimating equation (GEE) models. Causal mediation analysis
for multiple mediators using an imputation approach was performed to obtain natural direct and indirect effects of PCOS on ASD risk.

Results:
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Children born to mothers diagnosed preconceptionally with PCOS (n=17,922) had higher odds of ASD compared to children born to mothers
without this condition (OR=1.28, 95%C.1:1.10-1.49). Elevated effects were also observed for other maternal conditions possibly caused by androgen
excess, including acne, hirsutism, and infertility. Causal mediation analysis for PCOS indicated that mediation through any of the mediators
considered accounted for approximately '/ of the total effect observed.

Conclusions:

Results suggest a link between maternal PCOS as well as other androgen-related conditions and ASD risk in progeny, and additionally indicate
that the observed effect is not entirely mediated by common comorbidities associated with excess androgens. Findings provide some support for
a possible direct involvement of maternal hyperandrogenicity in ASD etiology. Alternatively, the observed effects could also be caused by other
factors that affect maternal androgen homeostasis and fetal neurodevelopment though independent mechanisms.

114196 Maternal Psychiatric Illness, Treatment with SSRIs, and Autism Spectrum Disorders (ASD)

L. A. Croen’, C. Ladd-Acosta?, M. D. Fallin?, Y. Qian’, L. Schieve®, C. DiGuiseppi*, L. C. Lee®, E. P. Kasten®, L. England’, G. Zhou® and J. A. Pinto-Martin®,
(1)Division of Research, Kaiser Permanente, Oakland, CA, (2)Wendy Klag Center for Autism and Developmental Disabilities, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD, (3)Centers for Disease Control and Prevention, Atlanta, GA, (4)Colorado School of Public Health,
University of Colorado Anschutz Medical Campus, Aurora, CO, (5)Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, (6)Clinical and Translational Sciences Institute, Michigan State University, East Lansing, MI, (7)Center for Disease Control and
Prevention, Atlanta, GA, (8)University of Pennsylvania, Philadelphia, PA

Background: Depression and its treatment with antidepressants have increased over the past two decades. Selective serotonin reuptake inhibitors
(SSRIs) are commonly used to manage depression during pregnancy. Evidence from several human studies indicates that prenatal exposure to
SSRIs may increase the risk of ASD in the offspring. However, whether the treatment itself, or the underlying indication for treatment, i.e. - the
psychiatric disorder, is the etiologically relevant factor remains to be clarified.

Objectives: To investigate history of maternal psychiatric illness, maternal treatment with SSRIs during pregnancy, and their association with risk
of ASD in the offspring.

Methods: The study population was drawn from the Study to Explore Early Development, a multi-site case-control study conducted in six sites
across the United States among children born between 2003-2011. Children were enrolled at 2-5 years of age. Final study group classification (ASD,
developmental delay (DD), general population control (POP)) was determined by an in-person standardized developmental assessment. Maternal
history of psychiatric disorders and use of antidepressants during pregnancy were ascertained in three ways: maternal telephone interview
shortly after study enrollment, self-report on maternal medical history form, and review of maternal medical records. During the interview, the
mother was also asked to specify type of psychiatric illness and date of onset, and types and timing of antidepressant medications taken during
pregnancy. To evaluate the independent and multiplicative effects of maternal psychiatric illness and treatment with SSRIs on ASD risk (vs. POP),
three separate logistic regression models were run by trimester of exposure: 1) independent effect of psychiatric illness: maternal psychiatric
iliness but no treatment (Psy-Yes + SSRI-No) vs. no illness and no treatment (Psy-No + SSRI-No); 2) independent treatment effect: psychiatric
iliness and SSRI use (Psy-Yes + SSRI-Yes) vs. psychiatric illness but no SSRI use (Psy-Yes + SSRI-No; 3) combined effect: psychiatric illness and SSRI
use (Psy-Yes + SSRI-Yes) vs. no psychiatric illness and no SSRI use (Psy-No + SSRI-No). Covariates in adjusted analyses included maternal race,
education, age at delivery, history of smoking, and household income during pregnancy.

Results: Maternal history of any psychiatric illness prior to the delivery of the study child (36% vs. 27%) and antidepressant use during pregnancy
(10.8% vs. 7.2%) were significantly more common among the mothers of ASD cases (N=1367) than POP controls (N=1671). The adjusted odds of
having a child with ASD were ~80% higher among women with a history of psychiatric illness independent of SSRI use (Psy-Yes + SSRI-No vs. Psy-
No + SSRI-No: OR=1.81, 95% Cl 1.44-2.27). The odds of ASD were not higher among children prenatally exposed to SSRIs independent of maternal
history of psychiatric illness (Psy-Yes + SSRI-Yes vs. Psy-Yes + SSRI-No: OR=1.14, 95% CI 0.8-1.62). Children with both exposures had a doubling in
odds of ASD compared with children with neither exposure (Psy Yes + SSRI Yes vs. Psy-No + SSRI-No: OR=2.0, 95% Cl 1.5-2.8). Results did not differ
by child sex.

Conclusions: We found no evidence that prenatal exposure to SSRIs is associated with increased risk of ASD independent of indication for
treatment.

114197 Maternal and Neonatal Vitamin D Concentrations and Autism Spectrum Disorders: Findings from the Stockholm Youth
Cohort

B. K. Lee’, D. Eyles?, C. Magnusson?, C. J. Newschaffer”, J. McGrath®, D. Kvaskoff®, P. Ko®, C. Dalman’, H. Karlsson® and R. Gardner?, (1)Epidemiology
and Biostatistics, Drexel University, Philadelphia, PA, (2)Queensland Brain Institute, University of Queensland, St Lucia, Australia, (3)Karolinska
Institutet, Stockholm, Sweden, (4)A) Drexel Autism Institute, Philadelphia, PA, (5)Queensland Brain Institute, University of Queensland, Brisbane,
Australia, (6)University of Queensland, Brisbane, Australia, (7)Department of Public Health Sciences, Karolinska Institutet, Stockholm, Sweden,
(8)Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden

Background: Animal studies indicate that early life vitamin D is crucial for proper neurodevelopment. Few studies have examined whether
maternal and neonatal vitamin D concentrations influence risk of autism spectrum disorders (ASD).

Objectives: Determine whether vitamin D concentrations assessed during pregnancy and the neonatal period were associated with risk of ASD in a
population-based electronic register and biomarker study taking place in Sweden.

Methods: Participants were sampled from the Stockholm Youth Cohort, a register-based cohort in Stockholm County, Sweden. Concentrations of
total 25-hydroxyvitamin D (250HD) were assessed from neonatal dried blood and maternal sera samples using a highly sensitive liquid
chromatography tandem mass spectrometry method. The neonatal analytic sample consisted of 1,399 ASD cases and 1,607 controls. The maternal
analytic subsample consisted of 449 ASD cases and 574 controls. The maternal-neonatal analytic subsample consisted of 340 ASD cases and 426
controls.

Results: Neonatal 250HD sufficiency (250 nmol/L) was associated with 0.75 times the odds of ASD (95% Cl: 0.57, 0.98) as compared with 250HD
deficiency (<25 nmol/L). Sibling-matched control analyses indicated these associations were not due to familial confounding. Maternal 250HD
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sufficiency was associated with 0.65 times the odds of ASD (95% Cl: 0.43, 0.96) as compared with 250HD deficiency. Children with both maternal
250HD and neonatal 250HD above the median had 0.56 (95% Cl: 0.34, 0.90) times the odds of ASD compared to children with maternal and
neonatal 250HD both below the median. In all analyses, the association between higher 250HD and lower risk of ASD was much more evident in
children with mothers born in Nordic countries than in children with mothers from elsewhere.

Conclusions: Higher concentrations of maternal and/or neonatal vitamin D were associated with lower odds of ASD. Our results are consistent
with an increasing body of evidence suggesting that vitamin D in early life may influence risk of neurodevelopmental disorders including ASD.

114198 Birth Seasonality and Risk of Autism Spectrum Disorder

B. K. Lee’, R. Gross?, R. Francis®, H. Karlsson*, D. Schendel®, A. Sourander?®, A. Reichenberg’, E. Parner®, M. Hornig®, A. Yaniv', H. Leonard" and S.
Sandin™", (1)Epidemiology and Biostatistics, Drexel University, Philadelphia, PA, (2)Epidemiology, Tel Aviv University, Tel Aviv, Israel, (3)Telethon
Insitute for Child Health Research, Subiaco, Australia, (4)Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden, (5)Aarhus
University, Aarhus, Denmark, (6)University of Turku, Turku, Finland, (7)Seaver Autism Center, Department of Psychiatry, Icahn School of Medicine at
Mount Sinai Hospital, New York, NY, (8)University of Aarhus, DK-8000 Arhus C, Denmark, (9)Center for Infection and Immunity, Mailman School of
Public Health, Columbia University, New York, NY, (10)Tel Aviv University, Tel Aviv, Israel, (11)Disability, Telethon Kids Institute, West Perth, Western
Australia, Australia, (12)Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY, (13)Department of Medical Epidemiology
and Biostatistics, Karolinska Institutet, Stockholm, Sweden

Background: Season of birth has been hypothesized to be a risk factor for autism spectrum disorder (ASD). However, the evidence has been mixed
and limited due to methodological challenges.
Objectives: Examine birth and ASD diagnosis data across multiple countries for statistical evidence of birth seasonality in ASD.

Methods: We examine ASD birth trends for 9,560,874 births across 5 countries. ASD birth prevalence data were obtained from the International
Collaboration for Autism Registry Epidemiology database, including children born in Denmark, Finland, Norway, Sweden, and Western Australia.
Parametric and non-parametric methods including empirical mode decomposition and logistic regression were used to assess seasonality.
Results: We demonstrate seasonal variation in ASD births for the countries of Denmark, Finland, and Sweden, including a small increase in risk for
children born in the fall (i.e., conceived in the winter). For example, for Sweden in the months of January, March, April, and June, the observed ASD
rate was approximately 4 cases/10,000 births lower than would be expected, while for the months of September-December, an excess of births
ranging from 2.8 cases/10,000 births to 7.1 cases/10,000 births was observed. For these three countries, solar radiation levels around conception
and the postnatal period were inversely correlated with seasonal trends in ASD risk.

Conclusions: Assuming that season of birth is a proxy for temporally fluctuating environmental conditions, this study provides further support of
the involvement of non-genetic risk factors in the etiology of ASD.
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115199 Altered Gut Microbiota in Chinese Children with Autism Spectrum Disorders

B. Ma’ and J. Jing? (1)Department of Maternal and Child Health, School of Public Health,,Sun Yat-Sen university, Guangzhou, China, (2)Faculty of
Maternal and Child Health, School of Public Health,Sun Yat-Sen university, Guangzhou, China

Background: The results from previous studies of the link between gut microbes and autism spectrum disorders (ASD) were controversial and
have not been explored in the Chinese population.
Objectives: To assess whether gut microbiota dyshiosis was associated with children with ASD in China.

Methods: We enrolled 45 children with ASD (6 to 9 years of age; 39 boys and 6 girls) and 45 sex- and age-matched neurotypical children. Dietary
and other sociodemographic information was obtained via questionnaires. The composition of the fecal microbiota was characterized by bacterial
16S ribosomal RNA (16S rRNA) gene sequencing.

Results: The ASD group showed less diversity and richness of gut microbiota than the neurotypical group. The analysis of beta diversity showed
an altered microbial community structure in the ASD group. After adjustment for confounders and multiple testing corrections, no significant
group difference was found in the relative abundance of microbiota on the level of the phylum. At the family level, children with ASD had less
richness of Acidaminococcaceae than the healthy controls (0.16% vs. 0.44%, Ppe=0.029). Fewer organisms of the genera Lachnoclostridium (2.25%
vs. 3.55%, Prpg=0.005), Tyzzerella_4 (0.13% vs. 0.50%, Pgpg=0.002), Flavonifractor (0.08% vs. 0.16%, Prpg=0.002), and unidentified_Lachnospiraceae
(0.06% vs. 0.13%, Pepg=0.002) were found in the ASD group than in the neurotypical group. At the species level, Clostridium_clostridioforme were
more abundant in the ASD group (0.22% vs. 0.10%, Pgp=0.005).

Conclusions: This study provides further evidence of intestinal microbial dysbiosis in ASD and sheds light on the characteristics of the gut
microbiome of autistic children in China.

115.200 An Investigation of Developmental-Behavioral Profiles in Children with Autism Spectrum Disorder and Comorbid
Gastrointestinal Symptoms

B. Restrepo’, D. G. Amaral? S. Rogers?, S. Ozonoff’, B. Heath?, A. L. Hechtman®, M. Solomon*, C. W. Nordah[? and J. Cabral’, (1)Pediatrics, UC Davis
MIND Institute, Sacramento, CA, (2)Department of Psychiatry and Behavioral Sciences, The Medical Investigation of Neurodevelopmental Disorders
(MIND) Institute, UC Davis School of Medicine, University of California Davis, Sacramento, CA, (3)Psychiatry and Behavioral Sciences, University of
California at Davis, MIND Institute, Sacramento, CA, (4)Department of Psychiatry & Behavioral Sciences, The Medical Investigation of
Neurodevelopmental Disorders (MIND) Institute, University of California, Davis, Sacramento, CA, (5)Department of Community Health, Tufts
University, Boston, MA
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Background: Parents often voice concerns about gastrointestinal (GI) symptoms in children with autism spectrum disorder (ASD). The extent to
which the underlying biology of ASD is also causal of GI problems and whether amelioration of GI problems may decrease core symptoms of ASD
are currently unknown.

Objectives: To determine the frequency and severity of GI symptoms in preschool-aged children with ASD. We also examined whether the
presence of GI symptoms is associated with differences in behavioral and developmental profiles.

Methods: 259 children with ASD and 129 age-matched typically developing (TD) controls were recruited as part of the UC Davis MIND Institute
Autism Phenome Project (APP) and the Girls with Autism Imaging Neurodevelopment (GAIN) study. Participants enrolled between 2 and 3.5 years
of age. The study protocols include four-time points; current analyses utilize the first-time point. Gl symptoms, including abdominal pain,
bloating, constipation, diarrhea, and sensitivity to foods, were assessed using parent-report. Frequency of symptoms was rated on a 5-point scale.
Children with at least one symptom in the ‘frequently’ or ‘always’ range were categorized as having GI symptoms. Children with GI symptoms in
each diagnostic group were compared to children without GI symptoms on measures of autism severity (ADOS Calibrated Severity Score [ADOS-
(SS]), repetitive behaviors (Repetitive Behavior Scale Revised [RBS-R]), developmental and adaptive functioning (Mullen Scales of Early Learning
[MSEL] and Vineland Adaptive Behavior Scales [VABS]), and problem behaviors (Child Behavior Checklist [CBCL]). Diagnosis by Gl-group
interactions were also investigated.

Results: GI symptoms were reported in 51.7% of children with ASD compared to 21.7% in the TD group (chi-square p <.001). The most commonly
reported Gl symptoms were sensitivity to food (64%), constipation (52%) and diarrhea (47%). Children with ASD were more likely to experience
multiple GI symptoms; 27% reported two or more compared to 5% in the TD group. GI symptoms were reported at similar rates in males and
females with ASD. The presence of Gl symptoms was associated with increased internalizing (p = .002) and externalizing (p =.0008) CBCL t-scores
in both ASD and TD children. Investigation of syndrome scale t-scores revealed significant effects for emotional reactivity, somatic complaints,
sleep problems, attention problems, and aggressive behavior (p’s < .02, uncorrected). There was a diagnosis by Gl symptom interaction for self-
injurious behaviors (p =.04) on the RBS-R; GI symptoms were associated with elevated scores in ASD, but not in TD. The presence of Gl symptoms
was not associated with differences in MSEL or VABS composite scores in either diagnostic group or with ADOS-CSS scores in the ASD group.

Conclusions: Over half of preschool-aged children with ASD had significant Gl problems, as reported by parents, which were associated with
increased internalizing and externalizing symptoms and self-injurious behaviors. Our investigation reinforces the importance of assessing for Gl
symptoms in children with ASD as Gl problems may contribute to behavioral issues. Additional planned analyses include longitudinal evaluation
of symptoms across early and middle childhood as well as investigations of associations between Gl symptoms and maternal and child immune-
related conditions.

115.201 A Molecular Biomarker for Prediction of Clinical Outcome in Children with ASD, Constipation, and Intestinal Inflammation
S. ). Walker'?, C. D. Langefeld®, K. D. Zimmerman?, M. Z. Schwartz' and A. Krigsman*, (1)Wake Forest University Health Sciences, Winston Salem, NC,
(2)Wake Forest Institute for Regenerative Medicine, Winston Salem, NC, (3)Department of Biostatistical Sciences, Division of Public Health Sciences,
Wake Forest University Health Sciences, Winston Salem, NC, (4)Pediatric Gastroenterology Resources of New York and Texas, Austin, TX

Background: In children with autism spectrum disorder (ASD) who present to the gastroenterologist with chronic constipation, on a background of
enterocolonic inflammation, we have identified two distinct clinical subtypes: (1) patients who experience a sustained state of GI symptomatic
remission while on maintenance anti-inflammatory therapy (fast responders) and, (2) those with recurrent right-sided fecal loading requiring
regular colon cleanouts during treatment for enterocolitis (slow responders). We hypothesized that a detailed molecular analysis of mucosal
biopsy tissue from the affected region of the colon would provide mechanistic insights regarding the fast versus slow response to anti-
inflammatory therapy.

Objectives: The goal of this study was to compare gene expression in the right (ascending) colon from two groups of Gl-symptomatic children with
ASD and constipation (acute versus chronic fecal loading). We hypothesize that molecular examination of mucosal biopsy tissue from affected
regions of the colon can provide mechanistic insights regarding transient versus chronic right-sided colonic hypomotility in the setting of
enterocolitis in children with ASD.

Methods: Patients were identified by: (1) a confirmed ASD diagnosis, (2) enterocolitis noted upon biopsy and/or capsule endoscopy and, (3)
constipation with right sided fecal loading as seen on abdominal radiographs. RNA sequencing was performed on mucosal biopsies from the
ascending colon. Hierarchical cluster analysis was performed to assign samples to clusters and gene expression analysis was performed to
identify differentially expressed transcripts (DETs) between samples within the clusters. A penalized regression analysis method (LASSO) was used
to identify genes whose expression levels were most predictive of cluster assignment.

Results: Hierarchical clustering of colonic gene expression profiles resulted in two clusters. Gene ontology and canonical pathway analysis
revealed significant differences between the two clusters with the fast responder-predominant cluster showing an up-regulation of transcripts
involved in the activation of immune and inflammatory response and the slow responder-predominant cluster showing significant over-
expression of genes involved in tryptophan and serotonin degradation and mitochondrial dysfunction. Regression analysis identified a single long
non-coding RNA that could predict cluster assignment with a high specificity (0.88), sensitivity (0.89) and accuracy (0.89).

Conclusions: This initial comparison of gene expression profiles in the ascending colon from a subset of patients with ASD, chronic right-sided
fecal loading constipation, and a slow versus fast response to therapy has identified molecular mechanisms that likely contribute to this
differential response. Importantly, we have identified a transcript that, if validated, may provide a biomarker that can predict from the outset
which patients will be slow responders who would benefit from an alternate therapeutic strategy in treating their constipation.

115.202 A Multi-Omic Analysis of Peripheral Blood from Children with ASD and Ileocolonic Inflammation

S. ). Walker'? B. B. Misra’ and A. Krigsman3, (1)Wake Forest University Health Sciences, Center for Precision Medicine, Winston Salem, NC, (2)Wake
Forest Institute for Regenerative Medicine, Winston Salem, NC, (3)Pediatric Gastroenterology Resources of New York and Texas, Austin, TX

Background: Gastrointestinal (GI) symptoms are a common co-occurring medical issue in children with autism spectrum disorder (ASD). We have
previously described unique GI mucosal biomarkers specific for ASD-associated ileocolitis in children. It is not yet known whether unique
biomarkers are also present in the blood of these individuals. Identification of a validated blood-based biomarker of ASD-associated ileocolitis
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would allow for earlier identification of co-morbid Gl disease and earlier Gl intervention in affected patients. Moreover, it would provide insight
into the relevant genes and metabolic pathways in ASD-associated ileocolitis.

Objectives: In an effort to enable a more complete understanding of the biology that underlies Gl inflammation in children with ASD, the goal of
these studies was to use an integrated omics approach to evaluate blood-based gene expression and serum metabolite relative abundance in GI-
symptomatic children with ASD that have a demonstrated histologic ileocolitis.

Methods: The study cohort was comprised of whole blood and serum from 22 children with ASD who were undergoing clinically-indicated
ileocolonoscopy for chronic GI symptoms, and 24 non-ASD (typically developing, TD) children undergoing ileocolonoscopy for a variety of Gl
symptoms. All children with ASD had histologic inflammation of the ileum, colon, or both. The TD controls used for this study were selected based
on absence of histologic inflammation anywhere in the Gl tract and absence of a neurodevelopmental disorder. Molecular profiling in peripheral
blood (transcriptome) and serum (metabolome) from children with ASD (and ileocolitis) and TD children (without ileocolitis) was performed to
identify differentially expressed transcripts and metabolite abundance levels that may serve as a proxy for Gl inflammation.

Results: Differential gene expression analysis (using whole genome microarray) identified a large number of both up- and downregulated
transcripts. The significantly upregulated transcripts in ASD were enriched for pathways including ECM-receptor interaction, intestinal immune
network, fatty acid biosynthesis, hematopoiesis, serotonin transporter activity, platelet degranulation, platelet activation, signaling and
aggregation, and cytokine signaling. The significantly downregulated transcripts in ASD were enriched for pathways such as arachidonic acid
metabolism, linoleic acid metabolism, extracellular vesicle-mediated signaling, NOD pathway, aryl hydrocarbon receptor pathways, and oxidative
ethanol degradation. From the metabolomics data, fatty acid metabolism (acyl carnitines), phenylalanine and tyrosine metabolism were uniquely
associated with ASD, whereas steroidal metabolism and xanthine metabolism were uniquely associated with TD controls. Integration of transcript
and metabolite data revealed enrichment of caffeine metabolism, purine nucleotide metabolism, and glucose alanine cycle.

Conclusions: On one hand, the gene-expression signatures revealed molecular signaling pathways, while on the other hand the metabolomics
data revealed the metabolic biosynthetic and catabolic routes of ASD. Both datasets point to dysregulation of fatty acid and lipid metabolism
spanning the two omics layers. Such complementary multi-omics efforts have proven useful to understand the disease mechanisms in greater
detail and to facilitate rapid hypothesis generation in the context of ASD.

115.203 Cytotoxic T Lymphocytes Are Significantly Higher in Colonic Tissue from GI-Symptomatic Children with Autism Compared to
Controls

V. Kusztos', A. Krigsman?, T. Simon’ and S. J. Walker®, (1)Wake Forest Institute for Regenerative Medicine, Winston Salem, NC, (2)Pediatric
Gastroenterology Resources of New York and Texas, Austin, TX, (3)Wake Forest University Health Sciences, Winston Salem, NC

Background: Gastrointestinal (GI) problems are more common in children with autism spectrum disorder (ASD) than in typically developing (TD)
children. Moreover, many children with ASD present with GI symptoms suggestive of an inflammatory bowel disease-like (IBD-like) condition
however, following investigative ileocolonoscopy with biopsy, conventional histology with hematoxylin and eosin (H&E) staining often does not
reveal any marked abnormalities. Using immunohistochemistry, an earlier study reported an increase in cytotoxic T lymphocyte (CD8+) cell
density and intraepithelial lymphocyte numbers in children with ASD and GI symptoms that was disproportionate to the inflammation seen on
routine histologic evaluation, indicating a distinct lymphocytic colitis.

Objectives: The goal of this study was to investigate this finding further by comparing levels of CD8, a cytotoxic T cell and gut inflammation
marker, in colonic biopsy samples from Gl-symptomatic children with ASD compared to TD children in a completely separate and unrelated
case/control cohort.

Methods: Biopsies from the right colon were obtained via colonoscopy from children with ASD and TD children who presented with GI symptoms
suggestive of an IBD-like disease. These tissues were embedded in paraffin blocks, and we first prepared slides and performed conventional H&E
staining. This was followed by immunohistochemistry with a primary CD8 antibody from a mouse host (dilution 1:750) and a secondary goat anti-
mouse antibody (1:1000) with an emission wavelength of 594 nm. Tissues were permeabilized with 0.2% Triton-X100 in PBS and antigen retrieval
was performed with 0.01 M citrate buffer at pH 6. Dako protein block and TrueBlack Autofluorescence Quencher were used to reduce nonspecific
staining and auto fluorescence. Tissues stained with secondary antibody only served as the negative control and the positive control was a human
spleen sample (rich in CD8+ cells). Density of cells with CD8, average intensity of CD8 fluorescence per area, and total intensity of CD8
fluorescence per area was assessed semi-quantitatively following a one second exposure with fluorescent microscopy.

Results: As predicted, H&E staining showed unremarkable colonic mucosa with no diagnostic abnormalities in both the ASD and TD group.
Immunohistochemical analysis using a CD8-specific antibody resulted in a mean total intensity of fluorescence (cells expressing CD8) that was
significantly greater in ASD than in TD samples (p=0.003), and the total intensity per area was also significantly greater in samples from ASD versus
TD children (p=0.0007).

Conclusions: These findings revealed that, compared to Gl-symptomatic TD children, children with ASD and GI symptoms displayed a marked
increase in CD8 fluorescence intensity, suggesting a cytotoxic T lymphocyte infiltration that was not apparent on routine histologic examination.
Further analysis of CD8 reactivity is required to determine the significance of the observed CD8 infiltration. Other inflammatory markers such as
CD3 and CD4 should also be examined via immunohistochemical analysis.

115.204 Characterization of Gl Barrier Integrity and Gut Microbiome-Derived Metabolites in BTBR, Shank3 and Cntnap2 Mouse
Models of ASD, and Demonstration of AB-2004 As a Potential Mitigating Therapeutic

R. Graf', S. Campbell’, D. Donabedian’, G. Preston’, T. Hananid?, L. Thiede3, B. Perley*, S. Wiltshire* and K. Tang’, (1)Axial Biotherapeutics, Inc.,
Boston, MA, (2)Behavioral Pharamcology, PsychoGenics, Inc., Paramus, NJ, (3)PsychoGenics, Inc., Paramus, NJ, (4)Charles River Laboratories,
Worcester, MA

Background: Autism spectrum disorder (ASD) is a complex developmental disability that affects an already large and still increasing proportion of
the world population. ASD is predominantly characterized by behavioral abnormalities; however, there is growing evidence that patients also
suffer from comorbid symptoms including gastrointestinal dysfunction (Chaidez et al., 2014). Microbiome dysbiosis could play a role in increased
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intestinal permeability (leaky gut) which is a common condition found in ASD. Dysregulation of bacterial metabolites, such as those generated
from metabolism of tyrosine and tryptophan, has been implicated as a pathological driver contributing to the disease symptomology. Specifically,
4-ethylphenylsulfate (4-EPS), a gut microbiota-derived metabolite, is elevated in a pediatric ASD population (Needham, et al., 2018 INSAR #28205).
Objectives: The purpose of the present study was to characterize intestinal permeability as well as microbiota-derived metabolites in three
relevant and commonly used animal models of ASD: BTBR, Shank3 and Cntnap2-/- mice.

Methods: Serum FITC-dextran amounts were measured via fluorescence intensity in samples from BTBR, Shank3 and Cntnap2-/- mice. 4-EPS was
extracted from urine from Cntnap2-/- mice and measured using LC-MS/MS. To determine the effects of AB-2004, this compound was formulated
into chow to a final concentration of either 0, 1 or 5 % and was available ad libitum for the duration of 4 weeks. The same methods were used to
evaluate the impact on leaky gut and 4-EPS in Cntnap2-/- mice.

Results: Based on the results, intestinal permeability, as measured by serum FITC-dextran intensity, was significantly increased in Shank3 and
Cntnap2-/- mice but not in the BTBR cohort. Similarly, the levels of urinary 4-EPS were significantly elevated in Cntnap2-/- mice compared to
control animals. This data aligns with previously published work in the maternal inmune activation (MIA) mouse paradigm of ASD in which
elevated 4-EPS levels and increased intestinal permeability were observed (Hsiao, et al., 2013). To further investigate whether intestinal
permeability and increased 4-EPS levels could be ameliorated, the effects of AB-2004, an oral gut-restricted experimental therapeutic, were
assessed in the Cntnap2-/- model. AB-2004 treatment effectively restored Gl barrier integrity and reduced 4-EPS levels in a gut-restrictive manner.
Conclusions: In conclusion, the Cntnap2-/- mouse model recapitulated the leaky gut phenotype and elevated levels of the gut microbiome-
derived metabolite 4-EPS that have been reported in ASD patients. Interestingly, treatment with AB-2004 restored Gl integrity and normalized
elevated 4-EPS. Taken together, these findings identify the Cntnap2-/- model as a promising platform for the development of microbiome-
inspired therapies for the effective treatment of Gl and behavioral dysfunctions in ASD.

115.205 Colonic and Anorectal Manometry Evaluation in Children with Autism Spectrum Disorder with Intractable Constipation
K. Williams, N. Bali, P. L. Lu, D. Yacob and C. Di Lorenzo, Nationwide Children's Hospital, Columbus, OH

Background: Functional constipation is common in children with autism spectrum disorder (ASD). Increased behavioral and sensory issues are
often blamed for failure of children with ASD to respond to standard medical therapies for constipation. Whether failures to respond to standard
medical therapies for constipation in children with ASD are due primarily to functional issues or physiological issues is unknown.

Objectives: Evaluate colonic and anorectal manometry findings in a cohort of children with ASD who failed conventional medical treatment in
order to determine whether constipation in these children is associated with impaired intestinal motility.

Methods: A retrospective review of children ages 0-21 years with a diagnosis of ASD who met Rome IV criteria for functional constipation and who
completed either colonic or anorectal manometry testing at Nationwide Children’s Hospital was performed. Colonic and anorectal manometry
studies were independently reviewed by two blinded pediatric gastroenterologists with formal training in manometry interpretation. Children
were excluded if studies were incomplete or unable to be interpreted.

Results: Twenty-eight children with ASD had undergone colonic manometry testing. Three studies were excluded because they were unable to be
interpreted. Studies from 25 children (80% male, median age 11 years, range 3-18 years) with ASD and functional constipation were analyzed.
Fifteen of 25 studies (60%) were normal. Five studies (20%) showed dysmotility in the sigmoid colon with premature termination of high-
amplitude propagating contractions in the descending colon. Five studies (20%) showed more extensive dysmotility involving the descending or
more proximal colon. Of the 28 children who underwent colonic manometry testing, 24 children had anorectal manometry also performed. Of the
24 anorectal studies, 18 were performed with anesthesia and 6 were performed without anesthesia. The 18 studies under anesthesia showed that
each patient had normal rectal anal inhibitory reflexes. Of the 6 studies that were done without anesthesia, 1 was excluded for an incomplete
study, 1indicated the child had abnormal sensation, and 2 suggested pelvic floor dyssynergia.

Conclusions: Colonic and anorectal manometry revealed that a proportion of children with ASD who have failed standard medical therapy for
constipation possess signs of impaired motility. Colonic dysmotility was detected in 40% of the colonic manometry studies. Half of these children
had impaired motility of the distal colon that is commonly found in children with chronic constipation due to pelvic floor dysfunction. The other
half were found to have more extensive dysmotility of the colon that may have resulted in their constipation and failure to medical therapy. Half
of children who were able to complete anorectal manometry without anesthesia displayed findings that impair response to standard laxative
therapies. Our findings demonstrate that colonic and anorectal manometry can identify children with ASD who have failed medical therapy for
constipation with underlying physiological changes and/or impaired motility. Identifying those with impaired motility helps direct decision
making for further medical and/or surgical treatments for constipation in this patient population.

115.206 Antibiotic Overuse, Implications on the Human Gastrointestinal Tract, and Links to Autism Spectrum Disorder: A Clinical
Survey

R. S. Eshraghi’, R. Mittal, E. Ocak?, M. Aranke? and A. A. Eshraghi®, (1)Gastroenterology, University of Miami School of Medicine, Miami, FL,
(2)university of Miami School of Medicine, Miami, FL, (3)Otolaryngology and Neurological Surgery, University of Miami Miller School of Medicine,
Miami, FL

Background: The autism spectrum disorder (ASD) diagnosis has been on a steady rise over the past few decades, and yet the mechanisms behind
its pathology are still largely unknown. In individuals with an ASD diagnosis, gastrointestinal (GI) symptoms are among the most common medical
co-morbidities. Studies have found that GI symptoms occur in nearly half of children with ASD, and the prevalence of Gl symptoms increases as
children get older. In ASD individuals, an alteration in gut microbiota has been demonstrated. This dearth of the GI microbiome in autism might
also be exacerbated by the over-prescription of antibiotics.

Objectives: There is currently a literature gap in the link between antibiotic overuse, related Gl dysfunction, and the development of ASD. Our
pilot study aims to investigate whether there is antibiotic overuse in ASD subjects that can lead to Gl distress.

Methods: The frequency of antibiotic use in twenty children with an autism diagnosis was compared to the antibiotics use in twenty neuro-typical
children. Parents of all participated children were surveyed using the same questions.

Results: Children in the ASD diagnosis group were given more than double the amount (rounds) of antibiotics as the children in the neuro-typical
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group; the ASD group had 94 rounds of antibiotics prescribed, while the neuro-typical group had 41. The median for the number of rounds of
antibiotics in the ASD group was 4 rounds with an IQR = 2-6 rounds, while the median in the control group was 2 rounds with an 1QR=1-3 rounds.
There was also a different in the length of time that the ASD group took antibiotics vs. the neuro-typical controls. In the neuro-typical cases, the
typical duration was between 7 to 10 days while parents from the ASD group reported antibiotic durations ranging from weeks to months of use at
one stretch of time. The median length of time for the ASD group was 10 days with an IQR = 7-10 days, while the median for the control group was
7 days with an IQR = 7-8.5 days. Out of the 20 children in the ASD group, 17 (85%) reported incidence of Gl distress, versus 3 out of 20 (15%) in the
neuro-typical group. A Fischer Exact Test yielded a p value of <0.001. These results indicate that the increase in the incidence of Gl distress is
statistically significant in children with ASD as compared with neuro-typical children.

Conclusions: The results of this work suggests that the overuse of antibiotics in early childhood can be a risk factor for the development of ASD.
This is a significant finding, as this tremendous amount of antibiotic use likely drives Gl inflammation and reduces local flora. Understanding the
risk factors involved in predisposition to ASD will provide novel insights into the pathophysiology of this neurological disorder and will pave the
way for developing novel treatment modalities in pursuit of improving quality of life of ASD individuals and their families.

115.207 Dysbiosis of the Gut Microbiome in Individuals with ASD

C. Sjaarda’?, M. Grotsky™?, A. McNaughton®?, M. Hudson™ and X. Liu%?, (1)Psychiatry, Queen's University, Kingston, ON, Canada, (2)Genomics,
Queen's Genomics Lab at Ongwanada, Kingston, ON, Canada

Background: The gut microbiome, consisting of bacteria and their gene products, is an integral component of human health by contributing to
host metabolism, immunity, and development and function of the nervous system. While a healthy microbiotic ecosystem promotes human health
and prevents many chronic illnesses, dysbiosis has been implicated in a wide range of diseases including irritable bowel syndrome, anxiety
depressive behaviors, autism spectrum disorder (ASD), mood disorders, obesity, and cancer.

Objectives: The purpose of this study was to identify disorder related dysbiosis in individuals diagnosed with ASD.

Methods: Participants with ASD and their undiagnosed, co-habiting siblings were recruited for the study. Participants were asked to complete a
diet and lifestyle survey which helps identify environmental influences of their gut microbiome, as well as provide a stool sample. Bacterial DNA
isolated from stool was used as a template for library construction using the lon 16S Metagenomics Kit and sequencing on the lon Gene Studio S5
Plus System. Data was analyzed with the lon Reporter software lon 16S Metagenomics Kit analyses module and the DESeq2 package in R.

Results: In this pilot study of 15 sibling pairs, we observed several differences in the composition of gut bacteria of individuals with ASD compared
to their siblings. The relative ratio of the two main phyla, Firmicutes to Bacteroidetes, is ~3:1in the sibling participants and ~8.5:1 in participants
with ASD, respectively. There were four bacterial genus that were present in higher quantities in the ASD group (log, FC > 5, adj pvalue <0.05) and
six bacterial genus that were present in lower quantities in the ASD group (log, FC < -5, adj pvalue <0.05). Finally, we observed an increase of the
opportunistic pathogen, Citrobacter freundii, in participants with ASD when compared to their siblings.

Conclusions: Bacterial profiles are extremely variable (80-90%) between healthy adults, making it difficult to identify dysbiosis conditions that are
relevant to disease. Using a co-habiting, sibling matched internal control, we anticipated that our ability to resolve disorder related dysbiosis in
individuals with ASD would be improved. Since bacterial composition can be relatively easily manipulated, personalized treatment of gut-
bacteria-related psychiatric disorders shows tremendous potential for improving human health and reducing the economic burden of mental
health disorders on the health care system.

115.208 Effect of Probiotic Supplementation on Behavioral and Gastrointestinal Symptoms in Autism Spectrum Disorders: A
Randomized Double Blind, Placebo-Controlled Trial
E. Santocchi’, L. Guiducci?, M. Prosperi’, F. Apicella’, N. Chericoni’, V. Costanzo’, C. Narducci', B. Mazzone', S. Calderoni'?, E. Grossi*, M. A. Morales?

and F. Muratori®3, (1)IRCCS Fondazione Stella Maris, Calambrone (Pisa), Italy, (2)Institute of Clinical Physiology, CNR, Pisa, Italy, (3)Department of
Clinical and Experimental Medicine, University of Pisa, Pisa, Italy, (4)Autism Research Unit, Villa Santa Maria Foundation, Tavernerio, Italy

Background:

Recent open studies have shown some promising results of probiotic supplementation in ASD on gastrointestinal (GI) symptoms, reporting also
significant changes in behavioural symptoms. To date only one study was carried out as a randomized placebo controlled trial but it was affected
by a high drop-out rate and other methodological limitations.

Therefore, efficacy of probiotics in patients with ASD remains undefined.

Objectives:

The main aim of this study is to determine the effects of a 6 months supplementation with a probiotic preparation in preschoolers with ASD on
behavioral and GI symptoms.

Methods:

Eighty-five children with ASD (age-range: 2.18-6.11 years; mean + DS: 415 + 1.08 years) diagnosed according to DSM-5 criteria, were included in this
randomized double-blind randomized controlled trial (funded by the Italian Ministry of Health, grant GR-2011-02348280). Methodology was
reported in Santocchi et al. 2016 (DOI 10.1186/512888-016-0887-5) and in ClinicalTrials.gov (NCT02708901).

At baseline each subject was classified as belonging to the Gastro-Intestinal (GI) group or to the Non-GI (NGI) group on the basis of the presence
of significant Gl symptoms measured through the Gastrointestinal Severity Index (Gl Severity Index) (cut-off = 4.0).

ASD participants belonging to the two groups (30 subjects for Gl group and 55 for NGI group) were blindly randomized 1:1 to regular diet with
probiotics or with placebo for 6 months-treatment. The probiotic preparation selected for this study is Vivomixx®, a multicomponent product
containing 450 billions of lyophilized bacterial cells belonging to eight probiotic strains: one strain of Streptococcus thermophilus, three strains of
Bifidobacterium and four strains of Lactobacillus. Vivomixx® is a patented and marketed product and it has been approved for the use in children.
The primary end point of the trial was the reduction in ADOS total composite score (TCS).

Results:

Sixty-three subjects (74%; 17 subjects for Gl group and 46 for NGI group) completed the treatment follow-up; no significant difference between the

118 of 995



209

210

INSAR 2019 ANNUAL MEETING, May 1-4, Montreal,Canada

dropout rates was observed in the two treatment groups. The placebo and probiotic groups resulted to be homogeneous at baseline with regard
to all prognostic variables.

The two treatments showed a very good tolerability profile, with negligible and similar adverse event rates.

The mean difference between ADOS at baseline and post treatment TCS values resulted to be +0.03 in placebo group and -0.65 in probiotic group
(p=0.91vs P= 0.02 respectively). The ADOS mean change in the probiotic group was not affected by the presence of Gl symptoms. In fact, this value
resulted -0.81 in subgroup without GI symptoms in comparison with -0.22 in subgroup with Gl symptoms. The mean improvement in Gl Severity
Index in probiotic group (-0.83) was significant (p= 0.04) at variance with the same in placebo group (mean improvement = -0.08; P= 0.90).

Conclusions:

Six-month treatment with probiotics at variance with placebo is significantly effective in reducing the severity of ASD. The response is not related
to the presence of Gl symptoms, which, incidentally, improve significantly in the probiotic group.

115.209 Gastrointestinal Problems Are Associated with Increased Repetitive Behaviors but Not Social Communication Difficulties
in Young Children with Autism

P. Chakraborty’, K. L. Carpenter?, S. Major?, M. McVed’®, S. Vermeer?, L. FranZ?, J. Lorenzi? and G. Dawson®, (1)Duke Center for Autism and Brain
Development, Durham, NC, (2)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University,

Durham, NG, (3)Children's Hospital of the King's Daughters, Norfolk, VA, (4)Department of Psychiatry and Behavioral Sciences, Duke Center for
Autism and Brain Development, Durham, NC

Background: Gastrointestinal (GI) symptoms have a well-established relationship with psychosocial problems and mood disorders in the general
population, with GI symptoms demonstrating connections to difficulties with internalizing behaviors, depression, phobias, social skills, and
adaptive behaviors. Some of these features are present in individuals with autism spectrum disorder (ASD). Individuals with ASD are more likely
to experience a range of Gl problems than typically developing (TD) individuals, including chronic diarrhea, constipation, food allergies, and
abdominal pain. These symptoms have been associated with higher levels of irritability and aggressive behavior, but less is known about their
relationship with core autism symptoms.

Objectives: To explore the relationship between Gl symptom severity and core ASD symptoms while accounting for associated symptoms in a
sample of children with ASD.

Methods: Participants were 176 children (140 males and 36 females) with ASD based on DSM-5 diagnosis, informed by the Autism Diagnostic
Observation Schedule, Second Edition (ADOS-2) and ADI-R. Participants were 2 to 7 years old (M=64.9 months, SD=19.5). Mean Full Scale 1Q (FSIQ)
was 69.0 (SD=20.9). Autism symptom severity was measured with ADOS-2, Pervasive Developmental Disorder-Behavior Inventory (PDDBI), Vineland
Adaptive Behavior Scales, Third Edition (VABS-3), and Clinical Global Impression Scale-Severity (CGI-S). Associated symptoms, including irritability,
aggressiveness, and specific fears, were measured with Aberrant Behavior Checklist-Community (ABC) and PDDBI. Severity of Gl problems was
measured using PedsQL-Gastrointestinal Symptoms Inventory (PedsQL-Gl). First, we examined zero-order correlations using univariate models for
each ASD symptom, associated symptom domain, and overall GI symptoms. Second, we ran multivariable models exploring the relationship
between Gl problems and ASD symptoms while accounting for each associated symptom domain individually.

Results: A large majority (93.2%) of the sample had at least one reported Gl problem, and 88.1% of participants had more than one Gl problem.
Various types of Gl symptoms were experienced in the sample. Constipation, food limits, gas/bloating, and stomach pain were the most
commonly reported symptoms. In the univariate regression models, Irritability; Aggressiveness; Specific Fears; Repetitive, Ritualistic, and
Pragmatic Problems; Autism Composite Score; Stereotypy; and Inappropriate Speech were associated with PedsQL-GI Composite Score. In the
multivariable models, after accounting for associated symptoms (i.e., Irritability, Aggressiveness, or Specific Fears), Repetitive, Ritualistic, and
Pragmatic Problems (p-values ranged from 0.028 to 0.056) and Stereotypies (p-values ranged from 0.014 to 0.040) were significantly associated
with Gl symptom severity. Increased severity of associated symptoms was associated with increased Gl symptom severity. Social and
communication measures from the PDDBI and VABS-3 were not significantly associated with Gl symptom severity after accounting for associated
symptoms.

Conclusions: Our findings replicate a previously described association between irritability and aggression with GI symptoms. Building upon this,
we sought to explore whether Gl problems are correlated with core ASD symptoms after accounting for their relationship with associated
symptoms, such as aggression, irritability, and fears. We found that repetitive behaviors, but not social or communication symptoms, are
associated with GI symptom severity, even when accounting for emotional symptoms. This suggests that Gl symptoms may exacerbate repetitive
behaviors, or vice versa, independent from emotional symptoms.

115.210 Investigating the Association between Gastro-Intestinal Symptoms and ASD Core Symptoms and Somatic and Psychiatric
Comorbidities in a Large Cohort of High-Functioning ASD Adult Patients

A. Gaman'?, S. Brouche’, I. Scheid"? A. Martinez Teruel', J. Dubreucq’, K. Souyris?, H. Laouamri?, C. Gilet?, 0. Khalfallah®, S. Barbosa®, N.
Glaichenhaus®, M. Leboyer and L. Davidovic*, (1)INSERM U955, AP-HP, Université Paris-Est Créteil, Créteil, France, (2)Centre Expert Asperger,

Fondation FondaMental, Créteil, France, (3)Université Cote d’Azur, CNRS, Laboratoire Informatique Signaux et Systémes de Sophia Antipolis,
Valbonne, France, (4)Université Cote d’Azur, CNRS, Institut de Pharmacologie Moléculaire et Cellulaire, Valbonne, France

Background:

While gastro-intestinal (GI) symptoms, including diarrhea, constipation, abdominal bloating or pain, and gastro-esophageal reflux (GOPR) are
frequently reported in ASD (Horvath et al., 2002) the nature, frequency and severity of these symptoms vary from one patient to another. Several
authors have suggested that there could be a causal relationship between Gl and ASD core symptoms in at least a subset of ASD patients (Adams
et al., 2011). Others have suggested that GI symptoms could be associated with low-grade inflammation. Along the same lines, it was suggested
that clustering analysis of phenotypic traits in ASD patients could allow for identifying underlying pathogenic mechanisms in ASD (Sacco et al.,
2012).

Objectives:

We have sought to investigate the association between Gl symptoms and ASD core symptoms, ASD somatic and psychiatric comorbidities and
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peripheral biomarkers in high-functioning ASD adult patients.

Methods: Adult patients (n = 126) diagnosed with high-functioning ASD were assessed for Gl symptoms (constipation, diarrhea, abnormal stool
aspect, bloating, abdominal pain and GOPR), ASD core symptoms, somatic and psychiatric comorbidities, using both validated and in-house auto
and hetero-questionnaires. We then used an unsupervised clustering method, K-sparse, to stratify patients in several subtypes based of the
nature and severity of their GI symptoms. We then compared these subsets for ASD core symptoms and comorbidities as well as for the level of
peripheral biomarkers.

Results:

We have identified two subtypes of patients: those with no or mild/rare GI symptoms, and those with severe/frequent Gl symptoms. Patients from
the second subtype accounted for 47,6% of all patients and were more likely to have been diagnosed with Gl functional disorders or thyroid
dysfunctions. In addition, patients from the two subtypes differed in the nature/severity of specific ASD core symptoms related to repetitive
behaviors. While patients with high GI symptoms displayed less psychotic symptoms, comorbidities with anxiety, depression and mood disorders
were similar in both groups. The two subsets of patients did not differ in the serum level of 30 immune/inflammation related biomarkers
including C-reactive protein (CRP), calprotectin, and the pro-inflammatory cytokines Tumor Necrosis Factor (TNF)-alpha, interleukin (IL)-1-alpha,
IL-1-beta, IL-6 and IL-17A.

Conclusions:

Our preliminary analysis of clinical data and biological samples from 126 high-functioning ASD adult patients revealed that ASD patients with
frequent/severe Gl symptoms were more likely to have been diagnosed with Gl functional disorders and thyroid disorders. In contrast, they did
not exhibit low-grade peripheral inflammation as assessed by serum levels of CRP and pro-inflammatory cytokines. Finally, our study revealed
relationships between the severity of GI symptoms and ASD core symptoms related to repetitive behaviors.

115.211 Prevalence of Autism Spectrum Disorder, Developmental Delay and Intellectual Disability in Children with Eosinophilic
Esophagitis

D. G. RazZ', P. Capucill?, G. T. Furuta’, J. M. Spergel?, S. E. Levy?, R. T. Schultz*, J. Robinson’, M. K. C. Alfaro®, M. O. Lewis? and A. M. Reynolds’,
(1)University of Colorado Denver School of Medicine, Aurora, CO, (2)Division of Allergy and Immunology, Children's Hospital of Philadelphia;
Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, (3)Division of Developmental and Behavioral Pediatrics, Center for
Autism Research, Children's Hospital of Philadelphia; Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, (4)Center for
Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (5)Division of Allergy and Immunology, Children's Hospital of Philadelphia,
Philadelphia, PA

Background: In the general population, the prevalence of autism spectrum disorder (ASD) is about 2%, developmental delay (DD) is about 3 to 7%
and intellectual disability (ID) is about 1.3%. Children with ASD may frequently have feeding difficulties and gastrointestinal (GI) symptoms such as
regurgitation. Differentiating whether these symptoms are associated with ASD alone or represent a symptom of another Gl disease is challenging
without further investigation. Eosinophilic Esophagitis (EoE), a Gl allergic disorder, represents 1in 2,000 in the general population. Recent cohort
data identified a significant association between EoE and ASD. ID and DD may also present with similar co-morbid diagnoses as ASD. We
hypothesized that children with EoE may present with a higher prevalence of ASD, ID, and DD than the general population.

Objectives: The objective of this study was to measure the prevalence of ASD, ID, and DD among children with EoE in two large pediatric multi-
disciplinary EoE programs (A and B).

Methods: Retrospective chart reviews of electronic medical records from children seen at two academic children’s hospitals from 2007 to 2018
were performed. Common ICD9 and 10 codes were used to identify patients with EoE, ASD, DD, and ID. The prevalence of DD, ID, and ASD (with and
without DD or ID) was measured to identify prevalence rates within children with EoE at each center.

Results: A total of 3,546 EoE patients were identified (1,702 and 2,844 patients from A and B respectively) with a male sex distribution of 69% and
73% respectively. Of EoE patients, the prevalence of ASD was 5.7% and 5.4% respectively. The prevalence of ID in those with EoE was 2.5% and 1.2%
respectively. The prevalence of DD in those with EoF was 21.2% and 12.9% respectively. Of children with EoF under the age of 2 (Institution A, n =7
Institution B, n = 525) 28.5% at Institution A and 12.9% at Institution B were also diagnosed with DD.

Table 1: Prevalence of autism spectrum disorder, intellectual disability, and developmental delay in children with EoE compared to general
population.

Diagnosis Institution A Institution B General Population %*
N (%) N (%)

Autism Spectrum Disorder 97 (5.7) 153 (5.4) 23-28

Intellectual Disability 42 (2.5) 34(1.2) 11-13

Developmental Delay 361(21.2) 367 (12.9) 36-7.0

*Data obtained from Centers for Disease Control and Prevention, NCHS, National Health Interview Survey, 2014-2016.

Conclusions: Children with EoE have high prevalence rates of ASD, ID, and DD in comparison to established rates in the general population.
Providers that care for patients with EoE should be aware of the prevalence of these co-occurring conditions and consider making referrals for
further evaluation when appropriate. These findings emphasize the need to better understand how EoE may present in children with ASD, DD, and
ID, which can have important implications in screening and early recognition in these populations. Further study is warranted to identify potential
molecular etiologies of the association between EoE, allergy, and feeding, and ASD, ID, and DD.

115.212 Prevalence of Gastrointestinal Problems in Individuals with Autism Compared to Those with Other Developmental
Disorders and Typically-Developing Controls

H. Bohr', T. Challman’, S. M. Myers', V. Troiani', A. Young?, C. L. Martin" and D. H. Ledbetter’, (1)Geisinger Autism & Developmental Medicine Institute,
Lewisburg, PA, (2)Geisinger, Danville, PA
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Background:

Gastrointestinal (GI) problems such as chronic constipation, abdominal pain, diarrhea, and gastroesophageal reflux disease are commonly
reported in children with autism spectrum disorder (ASD). Prevalence estimates of Gl disorders in children with ASD vary widely, from 9% to over
90%. These disparate findings may result from differences in methodology across studies.

Objectives:

This study describes the prevalence of Gl problems in children with ASD and other developmental disorders compared to typically-developing
children using electronic health record (EHR) data from a large health system.

Methods:

This is a retrospective study using data extracted from the Geisinger EHR. Participants included children (ages 3-18 years) with one or more of the
following diagnoses: ASD, Global developmental delay/Intellectual disability (DD/ID), Language disorder (LD), Cerebral palsy (CP). The following
data elements were extracted from the EHR, using information previously collected from clinical care: aggregated Gl diagnoses (ICD-9 codes
530-579, 787), Gl studies/procedures, Gl medication prescriptions, and Gl consultations.

Participants were divided into five independent diagnostic groups (ASD [without DD/ID]; ASD [with DD/ID]; DD/ID [without ASD]; LD [without ASD
or DD/ID]; and CP [without ASD, DD/ID, or LD]), two summary groups (any ASD; non-ASD diagnosis), along with age and gender-matched controls.
Through chi-squared analysis, the prevalence of any Gl diagnosis, procedure, medication, and consultation was compared between: participants in
each diagnostic group compared to controls; and any ASD compared to any non-ASD diagnosis.

Results:

Data was available from 46,996 children: ASD without DD/ID (5,429); ASD with I1D/DD (1,709); DD/ID (5,928); LD (9,392); CP (1,040); Controls (23,498).
Children in all of the diagnostic groups were significantly more likely (p<0.05) to have a Gl diagnosis, undergo a Gl procedure, be prescribed a Gl
medication, or be referred for Gl consultation compared to controls. Children with one of the non-ASD conditions (DD/ID, LD, or CP) were
significantly more likely (p<0.05) than children with ASD (with or without DD/ID) to have a Gl diagnosis, undergo a Gl procedure, be prescribed a Gl
medication, or be referred for Gl consultation.

Conclusions:

Previous studies have suggested that GI problems are more common in children with ASD than in unaffected siblings, typically-developing
children, and children with other developmental disorders. However, many of these studies were based on parental report, which could introduce
recall bias. This study expands and refines the understanding of the prevalence of Gl disorders in ASD compared to other developmental
disorders using EHR data from a large health system. Overall, children with ASD (with and without DD/ID) and other developmental disorders were
more likely than controls to have evidence of a Gl disorder. However, the increase in Gl disorders was not unique to ASD; children with other
developmental diagnoses had an even higher rate of Gl disorders. In addition to informing future research methodology, these findings provide
important information that will allow healthcare providers to better anticipate the medical needs of children with ASD or other developmental
disorders.
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116.213 Disparities in Diagnostic Categories Among Latinx Children within the Fragile Families and Child Wellbeing Study
K. Lopez and H. Oh, Arizona State University, Phoenix, AZ

Background:

Latinx child has vastly grown in the US population. Recent data from the CDC indicates that the gap in rate of autism spectrum diagnosis between
Latinx and non-Latinx white children has decreased over time. However, disparities in the types of developmental diagnoses that Latinx children
receive have persisted over time and across sociodemographics.

Objectives:

To explore racial/ethnic differences in diagnoses of developmental disabilities among a sample of primarily unmarried mothers. Present data that
indicates disparities in autism diagnoses between Latinx and non-Latinx white children.

Methods:

This study analyzed used data collected from multiple waves of the Fragile Families and Child Wellbeing study, in order to take into account
important demographic factors as well as socio-economic factors associated with likelihood to have developmental disorder. The key predictor,
race of mother, was gather in wave 1(birth). In addition, from the same time point, mother’s age, mother's marital status at baby birth, country of
origin, and child gender were collected. From wave & (5 years old), parent’s report on child's social problems, withdrawn symptoms, and internal
behavioral symptoms were collected. Data in wave 5 (9 years old) provided diagnosis of developmental disorders that we focus on. Wave 5 also
provided data regarding whether parents were married or cohabiting, maternal education, five-categories of Federal Poverty Line, child’s age in
months, number of children under 18 years old living in mother's household. By using baseline and follow-up surveys, we created a binary
variable indicating whether a child had a disruption of insurance coverage over 9 years since their birth. First, multivariate logistic regression was
used to assess racial disparities in likelihood of diagnosis of four developmental illnesses of focus and any diagnosis. In addition, we conducted
multivariate multinomial regression to assess relative likelihood of diagnosis of ADD/ADHD, ID/DD, and language disorders over Autism to assess
a question whether Latinx mothers are particularly subject to misdiagnosis of autism.

Results:

A series of multivariate logistic regression provided evidence for racial disparities in diagnosis of developmental disabilities even after controlling
for key covariates. Compared to non-Latino mom, Latinx mothers were 0.58 times less likely to have their kids to diagnosed with ADD/ADHD
(p<.01). Regarding Autism, Latinx mom were 0.08 times less likely to have their kids to diagnosed when compared to non-Latinx mothers (p<.01).
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Findings from multivariate multinomial regression showed racial disparities on likelihood to be diagnosed with ASD was most conspicuous, in
particular for Latinx mothers of children with any developmental disorder. Compared to non-Latinx mothers, Latinx mothers were 6.12 times more
likely to have their kids diagnosed with ADD/ADHD over Autism (p<.05). Latinx mothers were 16.98 times (p<.01) and 10.41 (p<.01) times more likely
to have their kids diagnosed with ID/DD and language disorder, respectively, over autism.

Conclusions:

The results indicate that Latinx children are less likely to be diagnosed with ASD. These results suggest disparities in the diagnostic process
among Latinx children, particularly when there is a healthcare disruption. Implications for reducing disparities are discussed.

116.214 Adaptation and Evaluation of the Program Parents Taking Action for Latino Parents of Pre-Adolescents with Autism
Spectrum Disorder (ASD)
M. Garcia and S. Magaria?, (1)UIC, Chicago, IL, (2)University of Texas, Austin, Austin, TX

Background:

In the last decade, an increase in research related to Autism Spectrum Disorder (ASD) in the Latino community has emerged. This research has
primarily focused on early childhood and intervention, but little is known about the experiences of Latino adolescents and their families. Parent
education has been found to provide knowledge, skills and support for families. A culturally tailored, evidence-based intervention called Parents
Taking Action (PTA) develop by Sandra Magafia, provides support to Latino families of children with ASD in early development. The purpose of this
research study is to expand the PTA program and adapt it for the next developmental stage to equip families to support their children through
adolescence.

Objectives:

In this research project, | aim to develop and test a curriculum for Latino parents of adolescents with ASD, which will include topics of puberty,
sexuality and adolescence. The project is divided in three phases in which the first phase included a pilot study of the content of the program in
Austin, TX. In phase two, | will incorporate feedback obtained from the first pilot and will conduct a new study with parents in Chicago. Finally, in
phase three, | will test the effectiveness of the intervention in Bogota, Colombia. This study reports on the results from phase I.

Methods:

In phase one, a pilot study was conducted with 13 Latino mothers of children with ASD in Austin, TX. The program was delivered in group format
and included three sessions in which topics related to puberty, private vs public situations, relationships, internet risk, mental health, and mood
changes were covered. After the completion of the program, mothers completed a social validity and satisfaction questionnaire about the
program. To complement, a focus group was conducted to understand how and why the program was found helpful and what changes the
program required. After reviewing feedback from first pilot, the same procedure will be conducted with Latino parents in Chicago as phase two.
Results:

Results from social validity and satisfaction survey showed that parents were highly satisfied with the program, and that they plan to apply many
of the strategies. The results of the focus group suggested that the program provided parents with helpful information. It allowed them to realize
that adolescence is a new stage, and that despite the short intervention, the strategies provided were helpful to address some situations. Parents
also suggested that the program needed to be longer as just three sessions were not enough to cover a complicated stage of development,
especially for children with ASD.

Conclusions:

Sexuality in the Latino community is often considered taboo, presenting cultural barriers that need to be addressed to improve the lives of youth
with ASD. Addressing this barrier through educational programs tailored for Latino families is a feasible approach to provide tools, strategies and
knowledge to parents who are the primary caretakers and educators of these youth. Through the development of this program, parents will have
access to important information and practical approaches to support their adolescents with ASD

116.215 A Community-Based Advocacy Mentorship Program for Low-Resourced Latinx Parents of Children with ASD in the U.S

P. Luelmo’, C. Kasari? and J. Padilla®, (1)Special Education, San Diego State University, San Diego, CA, (2)University of California, Los Angeles, Los
Angeles, CA, (3)Autism Learning Partners, Downey, CA

Background:

Research suggests that Latinx children get a diagnosis of ASD 2.5 years later than White children. Likewise, Latinx children are more likely to be
misidentified with other disabilities instead of ASD. Moreover, in California, Latinx children receive about only 50% of State-sponsored resources
and services when compared to White children. Disparities for Latinx children with ASD are a persistent issue in care and education systems in the
U.S. Research suggests that Latinx parents are in dire need of advocacy training in order to address this disparity in diagnosis and services. This
study was designed to rigorously test, using randomization, a parent-to-parent IEP advocacy program for parents of children with ASD within a
low-resourced, mostly Latinx population in Southern California. The study design includes randomization to a parent advocacy mentorship about
the Individualized Education Program for their child or to a control group (program materials).

Objectives:

RQ1-Does a parent-to-parent advocacy mentorship program for parents of young children with ASD increase their advocacy knowledge (i.e. their
rights under the Individuals with Disabilities Education Act (IDEA))? RQ2: Does a parent-to-parent advocacy mentorship program for parents of
children with ASD increase their family empowerment and family advocacy outcomes (i.e. their likelihood to exercise their rights under IDEA)?
Methods:

This study examines the effects of a PARENT INTERVENTION- a parent-to-parent advocacy IEP mentorship program for low-resourced parents of
children with ASD—on parent empowerment and IEP advocacy skills. Recruitment of parents and parent mentors, development and delivery of the
intervention, and data collection was conducted employing Community-Partnered Participatory Research. The intervention was developed in
English and Spanish and employing culturally sensitive materials. A total of 21 parents participated in the study. Parents were randomly assigned
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to receive the PARENT INTERVENTION or to a CONTROL group. Parents in the PARENT INTERVENTION group (n=10) participated in 3 one-on-one
meetings with a community Parent Advocate at the parent’s home or a public space. Parents in the CONTROL (n=11) group received intervention
materials after the conclusion of the study.

Results:

There was a significant increase in parents’ IEP advocacy skills (i.e. Knowledge of their rights under IDEA) for parents in the PARENT group when
compared to the CONTROL group. There were no statistically significant differences between the PARENT group and the CONTROL group for family
empowerment or family advocacy outcomes.

Conclusions:

A low-intensity, low-cost community-based intervention may improve Latinx parents advocacy skills in the IEP process which can ultimately lead
to better services for their children. The intervention did not yield positive gains in measures of family empowerment and family outcomes, which
were already at high levels prior to intervention.

116.216 The Puente Project: Use of Parents Taking Action to Promote Service Utilization Among Latinx Families
ABSTRACT WITHDRAWN

Background: Access to effective, evidence-based services for youth with developmental disabilities in the community is limited, especially for
ethnic minorities populations where significant disparities in identification, service entry and utilization are documented (Mandell et al., 2002,
2005, 2007). There are a growing number of system-driven efforts to address service disparities. In 2016, the State of California Department of
Developmental Services launched an initiative to address disparities in care for Latinx clients. To best inform this effort, the San Diego Regional
Center (SDRC) prioritized the identification and tracking of disparities in current service expenditures and authorizations by ethnicity and race.
This examination informed the design of a targeted intervention effort to promote service utilization among Latinx families through the use of a
Promotora (lay health worker) home-visiting model, entitled the PUENTE Project. The goal of the intervention is to promote psychoeducation and
empowerment for parents of Latinx children with developmental disabilities.

Objectives: The aim of the current study is to examine the development, implementation and outcomes for the PUENTE Project.

Methods: Service utilization data from 27.343 SDRC clients were examined to identify the appropriate target population for intervention. Five
parents/family members of individuals with developmental disabilities were hired as Promotoras. After receiving 25 hours of training on the
content and delivery of Parents Taking Action, Promotoras began home visits with families of children with autism spectrum disorders (ASD)
and/or intellectual disability (ID). Case managers at SDRC identified Latinx families who were underutilizing services for referral to the program.
Promotoras visited families weekly for 12 weeks to discuss Parents Taking Action content and share personal experiences. An independent
assessor visited families prior to intervention and immediately following the end of sessions to gather relevant evaluation measures.

Results: Analyses indicated significantly lower SDRC spending for Latinx clients that first emerges between the ages of 14-16 for individuals with
ID and ASD. To date, families of 24 children from this group have been referred to PUENTE. Promotoras have conducted over 85 home visits with
families. Participating children have a mean age of 13.04 years (SD=1.87, range - 10-16) and 52% (n=12) are male. Diagnoses include ID (n=8; 38%) or
ASD (n=5, 24%), ASD+ID (n=4, 19%), and ID+ CP/EP (n=4, 19%). Preliminary data indicate that parents demonstrate moderate levels of strain
(M=61.81, score range = 21-105) as well as intermediate disability knowledge (M=31.78, score range = 14-56) and use of effective strategies (M=40.22,
score range = 14-56) for addressing children’s needs. A total of 55.5% of families received scores in the clinical range on the CES-D. Families were
utilizing an average of 1.79 services (SD=1.36, range = 1-4) within schools and 3.35 services (SD=2.9, range = 0-10) outside the school context. Formal
and informal feedback from Promotoras, Regional Center case managers, and families is positive regarding the intervention and service model.

Conclusions: These results demonstrate the feasibility and appropriateness of the PUENTE Project to reach Latinx families with children with
developmental disabilities. Effectiveness and impact of the intervention will be discussed.

116.217 100 Years from Now: Advocacy and Concerns of Parents of Adults with Autism in China and the United States
H. McCabe’, D. B. Baker?, M. Kelly? and T. Jiang®, (1)The Five Project for International Autism and Disability Support, Randolph, MA, (2)Hobart and

William Smith Colleges, Ithaca, NY, (3)Education, Hobart and William Smith Colleges, Geneva, NY, (4)Human Development, University of Rochester,
Rochester, NY

Background: While the experience of aging for individuals with autism - including caregiver perspectives and concerns - has been studied in the
United States (US) (e.g., Roberts, 2010; Shogren & Plotner, 2012; Taylor & Seltzer, 2011), much of it focuses on the years immediately surrounding
the school to adulthood transition, with fewer studies investigating the experiences of middle-aged and older adults (e.g., Perkins & Berkman,
2012). In China, where autism was diagnosed four decades later than in the United States (Tao, 1987), autism services are still emerging and
research focuses on services for and experiences of young children and their families (e.g., McCabe, 2007; Qian, Reichle, & Bogenschutz, 2012). Like
in the US, adult services in China are limited, and parents face significant uncertainty as their children with autism age.

Objectives: The purpose of this cross-cultural qualitative study was to examine the experiences of American and Chinese parents of adult sons
and daughters with autism, and specifically to understand: In what ways are the experiences of these families similar and different in US and
Chinese contexts? and What relationships exist between the nature and availability of adult services and the experiences of families as their
children age? Analyzing the experiences of American and Chinese parents of adults with autism brings into focus not only similarities and
differences across the two countries but also reveals themes that might be absent from analysis of a single cultural context.

Methods: Eighteen families participated in the study—seven in the US and eleven in China. Data were collected using a semi-structured interview
protocol with seven open-ended prompts. Once all of the interviews were completed, the researchers independently coded one interview from
each country using a combination of a priori and emerging codes (Weston et al., 2001). The researchers met multiple times during the pilot coding
process to reconcile any coding differences (Saldafa, 2015) and to update the code list.

Results: Regarding issues of growing up and aging, three overarching themes emerged from the data: (1) transition to adult services plays out
differently in the two nations, (2) parent advocacy and efforts in supporting and securing services for their children are similar in the two
countries but also defined by the nature of available services, and (3) due to the scarcity of adult services in their country, Chinese parents
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express significantly more worries about their own aging and mortality as compared with US parents.

Conclusions: The results of this study indicate that while parents across both countries strive to act in their children’s best interests, the
availability of resources informs the nature of their advocacy as well as how they view aging and the future. The results of this study make visible,
in both countries, practices that are useful and should be expanded, as well as gaps and areas where more services are needed.

116.218 A CROSS-Cultural Comparison of Stress and Resilience Among the Parents of Children with Autism Spectrum Disorder in
India and the UK.

F. M. Kodakkadan', E. M. Lee? and S. D. Stagg?, (1)Anglia Ruskin University, Cambridge, United Kingdom of Great Britain and Northern Ireland,
(2)School of Psychology and Sport Science, Anglia Ruskin University, Cambridge, United Kingdom, (3)Anglia Ruskin University, Cambridge, United
Kingdom

Background: The causes of stress for parents with children with autism and improving resilience are key research areas concerned with well-being
and quality of life. Raising a child with Autism Spectrum Disorder (ASD) involves unique challenges, and specific cultural challenges are often not
considered in research (Freeth et al., 2014). Cultural factors may influence how autism is experienced, recognised and explained in diverse
communities. For example, information that might be helpful for one parent may be too difficult or even unclear for another parent due to
cultural differences including beliefs and values, socioeconomic status, religion and stigma. Factors such as perceived emotional support and
parental attitude toward their child with ASD are also seen as contributors to stress and resilience and have yet to be studies cross-culturally.
Objectives: To compare parental responses to stress and resilience, and contributing factors, in a sample of parents with children with ASD drawn
from the UK and India. We also tested two new factors relating to stress and resilience: perceived emotional support and parental attitude
towards the child.

Methods: An online survey was conducted with 120 parents from the UK (Age M=38; SD=5.9) and 120 parents from India (Age M= 40; SD=6.7) who
have children with ASD aged between 3-16 years. Parents completed a set of online questionnaires about their experiences of caring for their
child with ASD, their own perceptions of stress and resilience and their child’s current adaptive level of functioning. Measures included: The
Vineland Adaptive Behaviour Scale (VABS), the Parenting Stress Index (PSI-SF), the Brief Resilience Scale (BRS), the Multidimensional Scale of
Perceived Social Support (MSPSS), the Perceived Emotional Support Scale (PES), the Family Impact Questionnaire (FIQ), and the Affiliate Stigma
Scale (ASS).

Results: Parents in India reported higher levels of stress and lower levels of resilience than their UK counterparts even when matched on parental
age, gender, socioeconomic status and occupation level. Indian parents also reported lower levels of perceived social support, higher level of
negative parental attitude toward their child and higher levels of stigma. Of particular interest was the finding that Indian parents rated their
child as having lower adaptive levels than their UK equivalents. In contrast Indian parents reported higher levels of perceived emotional support
than the UK parents.

Conclusions: The findings indicate that the reported level of parental stress is higher in the Indian sample in our study. Factors that contribute to
elevated stress and lower resilience among Indian parents included their child’s adaptive level, lower level of perceived social support, higher
level of negative parental attitude toward the child and higher affiliate stigma. The data collected will be used to further develop a culturally
specific model of stress and resilience. This research will help to develop new culturally specific strategies to provide interventions that will help
parents overcome stress and enhance resilience. This research may also help to increase clinicians’ awareness and cultural responsiveness in
order to support UK and Indian parents.

116.219 A Comparative Feasibility Study of Two Parent Education & Training (PET) Programmes in a Low-Resource South African
Setting

J. J. Dawson-Squibb’ and P. J. de Vries?, (1)Division of Child & Adolescent Psychiatry, University of Cape Town, Cape Town, South Africa, (2)Centre for
Autism Research in Africa, Division of Child & Adolescent Psychiatry, University of Cape Town, Cape Town, South Africa

Background:

In spite of the need for post-diagnostic parent/carer education and training (PET) in ASD, the research evidence-base is relatively small,
particularly in Low-and-Middle-Income Countries (LMIC). A wide range of programmes exist, but with no consensus on criteria to evaluate such
programmes for implementation in culturally diverse settings.

Objectives:

Here we performed a comparative feasibility study of two PET programmes in a low-resource setting. EarlyBird/EarlyBird Plus (EB/EBP), a UK-
developed, widely used and highly manualised 12-week programme was compared to Autism Cares, a locally-developed 5-day programme. Our
two aims were first, to examine acceptability, adaptation and perform limited efficacy testing of the programmes; second, to use a newly-
generated multi-stakeholder ASD PET Evaluation Framework to compare them.

Methods:

A mixed-method, quasi-experimental design was used to collect pre, post and 3-month follow-up data. Measures included standardised and
custom-designed quantitative outcome measures (e.g. Parenting Stress Index, Autism Treatment Evaluation Checklist, Parent Involvement
Questionnaire, and Parent programme satisfaction measure) and qualitative semi-structured interview data.

Results:

Eighteen parents participated in the EarlyBird/EarlyBird Plus programmes, and eleven in the Autism Cares programme. Parent/carer and child
characteristics were very similar. In particular, at least 30% of families earned <$300 per month. Strong parental acceptability for both
programmes was found along with the need for some adaptations to the local context. Limited efficacy testing showed positive changes for
parental stress, knowledge of ASD and changes in child, more so for EB/EBP than AC. The multi-stakeholder panel acknowledged strengths and
weaknesses of both programmes, but judged EB/EBP as most suitable for next-step research citing factors relating to implementation including
scalability and sustainability.

Conclusions:
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Our findings contributed to the limited evidence-base for ASD PET in low-resource environments but highlighted the need for global collaboration
to identify consensus measures to include in future research. The ASD PET Evaluation Framework provided a useful structure for comparison of
the two programmes, but emphasised the need to align measures with the evaluation criteria. Overall, the study underlined the need for the
evidence-base of ASD PET programmes to include processes & procedures, and examination of the implementation landscape, in addition to
outcomes.

116.220 A Cross-Cultural Study: The Comparison of Autism-Spectrum Quotient (AQ) Among UK, Japan, and Korea

L. Shim', E. Yang?, H. J. Yoo?, M. Oh* and Y. Lee®, (1)School of Psychology, University of Glasgow, Glasgow, United Kingdom, (2)Division of Speech-
language pathology, Hallym University, Chuncheon, Korea, Republic of (South), (3)Psychiatry, Seoul National University Bundang Hospital,
Seongnam, Korea, The Republic of, (4)Psychiatry, Seoul National University Bundang Hospital, Sungnam, Korea, The Republic of, (5)Hallym
University, Chuncheon, Korea, Republic of (South)

Background: Due to the increasing prevalence in Autism over the world since 2000s, the demanding of that cross-cultural studies with ASD is
increasing. The Autism-Spectrum Quotient (AQ) questionnaire (Baron-Cohen et al., 2001), a self-administered questionnaire, developed for
screening for possibly affected individuals to assist in making referrals for a full diagnostic assessment, it is one of the questionnaires, which can
be used in the cross-cultural study in ASD.

Objectives: This study is aimed to examine the cultural differences in Autism-Spectrum Quotient among UK, Japan and Korea with HFASD and
control population.

Methods: The result of Korean AQ results was compared with UK (Baron-Cohen et al., 2001) and Japanese (Wakabayashi et al., 2006) study. The
studies of three countries included three groups, including adults with HFASD, control population at random, and University students. The results
of three countries analyzed in every respect; (1) Cut-off score, (2) Mean AQ in each group, (3) Mean score of subscales in each group.

Results: The HFASD group scored at a similarly high level among three countries; the cut-off score was 33 in Japan, 32 in UK, and 31 in Korean data.

As a result of HFASD group comparison, there were no significant country differences between the three countries. The mean AQ score for each
country was 37.9 (SD:5.31) in Japan, 35.8 (SD:6.5) in the UK, and 26.85 (SD:5.91) in Korea. In the results of subscales, the score of Local details
(t=13.588, p=.047) in Japan was significantly higher than Korean.

As the result of General group comparison, the mean AQ had a significant country difference in both Korea-UK comparison (t=21.247, p=.030) and
Korea-Japan comparison (t =76.083, p =.008). In the subscale results, the Korean communication score (t=121.000, p=.005) was significantly higher
than UK score. As well, the results of Korea-Japan comparison displayed the country differences in three subscales; Communication, Social skills,
and Imagination (one-sample t-test, all p<.05). The Korean scores were significantly lower than Japanese scores in three subscales.

In the result of mean AQ in Student group comparison, there was a significant country difference in both Korea-UK (t=27.269, p=.023) and Korea-
Japan comparison (t=22.523, p=.028). The score of Communication (t=144.000, p=.004) and Imagination in Korea (t=18.857, p=.034) were significantly
higher than those of UK’s. In addition, the Japanese scores of Imagination and Local details (t=14.238, p=.045; t=20.818, p=.031) were significantly
higher than those of Koreans, while the Korean score was significantly higher at the Attention switching (t=15.648, p=.041).

Conclusions: The present study explored the cross-cultural differences of AQ among three countries in adults with HFASD, control population, and
students. The cut-off scores in three countries were similar level, and there was no country difference of mean AQ and subscales in HFASD group
comparison, except Local details. It implies that, although there are cultural differences in general population, AQ questionnaire can be used to
distinguish autism traits of individuals with HFASD from the controls, regardless of cultural differences.

116.221 A Validation Study of Korean-Version Autism-Spectrum Quotient (K-AQ)

L. Shim', E. Yang?, H. J. Yoo®, M. Oh* and Y. Lee®, (1)School of Psychology, University of Glasgow, Glasgow, United Kingdom, (2)Division of Speech-
language pathology, Hallym University, Chuncheon, Korea, Republic of (South), (3)Psychiatry, Seoul National University Bundang Hospital,
Seongnam, Korea, The Republic of, (4)Psychiatry, Seoul National University Bundang Hospital, Sungnam, Korea, The Republic of, (5)Hallym
University, Chuncheon, Korea, Republic of (South)

Background: Autism is a developmental disorder characterized by difficulties in social interaction and communication, and by restricted and
repetitive behaviors (DSM-5,2013). There are some diagnostic instruments for autism, such as the ADI-R, the ADOS-2, that are time-consuming to
manage. People who are at risk or diagnosed with autism have been increased in Korea; however, there is no brief self-administered and time-
saving scale for measuring the degree to which any individual adult with normal IQ may have the 'autistic traits' or ‘the broader phenotype’(Bailey
et al.1995).

Objectives: This study is aimed to test the validation of a Korean-version AQ with Korean HFASD, general adults and university students.

Methods: Totally 957 volunteers participated and were divided into three groups. Group1 comprised 20 males who had been diagnosed with
HFASD and their mean age was 22.4 (SD:3.69). Group2 comprised 200 adults selected at random (Male:68, Female:132) from general adults whose
mean age was 37.5 (SD:10.57). Group3 was made up of 737 students (Male:336, Female:401) who are attending university in Korea and the mean age
was 21.4 (SD: 2.63). The procedure was exactly replicated as the UK (Baron-Cohen et al., 2001) and Japanese (Wakabayashi et al., 2006) studies.

Results: The cut-off score was determined as an AQ score of 31+, based on the results that 80% of HFASD group scored at this level, while only
2.4% of controls did so. The mean AQ scores of three groups were compared using independent t-test. In the results of comparing HFASD group
and General group, the HFASD group showed its mean as 26.85(SD:5.91) and the General group presented its score as 18.01(SD:6.57). There was a
significant difference between two groups (p<.001). In the comparison between HFASD and Student group, Student group displayed its mean as
18.94 (SD:5.92), and there was a significant difference between two groups (p<.001).

In the subscale results, the HFASD group showed higher scores than both General and Student groups in all subscales. The HFASD group showed
their lowest score in Imagination and highest score in Attention switching. Comparing the HFASD and General group, there was a significant
difference in all subscales; Communication (p<.001), Social skills (p<.01), Imagination (p<.001), Local details (p<.01), and Attention switching (p<.05).
In the result between the HFASD and Student groups, there was a significant group difference in four subscales; Communication (p<.001), Social
skills (p=.001), Imagination (p<.001), and Local details (p<.05). In addition, males showed the higher mean score in General group, while females in
Student group demonstrated higher mean AQ. There was a significant gender difference within some subscales in both General and Student
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groups.

Conclusions: This study investigated the validation of Korean-version AQ in adults with HFASD, control, and students. These results emphasize the
significant group differences in mean AQ and scores of subscales between HFASD and control groups (both general and student groups). It
suggests that the Korean-version AQ can be used to validate the autistic traits in individuals with HFASD from controls, although the limited
numbers of participants with HFASD were involved in this study.

116.222 Adapting Caregiver-Delivered Interventions to Low-Resource Settings: Caregiver Descriptions of Joint Activity Routines
with Young Children with Autism Spectrum Disorder in South Africa

K. Ramseur, P. ). de Vries?, J. Guler’, N. Shabalala?, N. Seris? and L. Franz">*, (1)Duke Center for Autism and Brain Development, Department of
Psychiatry and Behavioral Sciences, Duke University, Durham, NC, (2)Centre for Autism Research in Africa, Division of Child & Adolescent Psychiatry,
University of Cape Town, Cape Town, South Africa, (3)Clinical Child Psychology Program, University of Kansas, Lawrence, KS, (4)Duke Global Health
Institute, Duke University, Durham, NC

Background: Coaching caregivers to deliver naturalistic developmental behavioral intervention (NDBI) (Schreibman et al., 2015) strategies to their
young child with autism spectrum disorder (ASD) may help address the provider capacity barrier in sub-Saharan Africa (SSA) (Franz et al., 2017;
WHO, 2015). Caregiver use of NDBI strategies can promote child joint attention, affective engagement, and language acquisition (Bottema-Beutel,
2016; Siller & Sigman, 2008). However, behavioral and developmental research that forms the theoretical underpinning of NDBIs is overwhelmingly
drawn from Western cultural contexts (Nielsen et al., 2017). Therefore our understanding of joint activity routines (JAR), including play and family
routines (Bruner, 1974) in which NDBI strategies are embedded, (Mohammadzaheri et al., 2014; Rogers et al., 2012) may have limited applicability
outside of Western cultural contexts (Nielsen et al., 2017). Thus, important questions remain on how to adapt NDBIs to be relevant to diverse
cultural groups.

Objectives: This study aimed to elicit descriptions of JAR from caregivers of young children with ASD in South Africa, in order to understand
whether an NDBI-informed early ASD intervention approach would ‘fit’ within the multicultural, multilingual South African context.

Methods: Participants were recruited from the Western Cape Education Department autism waiting list through convenience sampling. Four focus
group discussions were conducted with 22 racially/ethnically diverse caregivers (e.g. mothers, fathers, and grandmothers) of young children with
ASD. While the focus group guide covered a range of topics, this study draws data from questions on caregiver-child play, acceptability of
caregiver coaching, and South African contextual factors. Data were analyzed through directed content analysis (Hsieh & Shannon, 2005), which
used inductive methods to determine salient themes and subthemes.

Results: Caregivers reported engaging in a variety of turn-taking games, teaching cognitive, language, and fine motor skills, and participating in
child-directed activities during object-based play. They described active, physical play and an awareness of their child’s emotional state during
sensory social play. Caregivers also noted that their children showed increased expressive language and willingness to engage with different play
partners during social routines. Caregivers detailed family routines such as child participation in mealtime routines and caregiver-child
interactions during bath time. Throughout these interactions (e.g. prayer before meals) they taught their child expressive language, worked to
enhance their child’s attention to themselves and other family members, and practiced turn-taking. Caregivers also described limitations related
to lack of financial resources, access to specialist services, and social support.

Conclusions: These results suggest that South African caregivers of young children with ASD use JAR to engage and teach their children. This
suggests that there exists a degree of ‘fit’ between South African caregiver-child interactions and NDBI caregiver coaching approaches. However,
as most of the caregiver-child interaction questions in the focus groups concentrated on play, more information is needed on other family
routines which use NDBI strategies (e.g., feeding), both in terms of which family routines occur, and who interacts with the young child with ASD
during these routines. These descriptions will help tailor the implementation of caregiver coaching NDBI approaches for low-resource African
settings.

116.223 Adapting a Caregiver Skills Training Intervention for Families of Children with Developmental Disabilities in South Africa

L. Schlebusch™ and P. J. de Vries?, (1)Division of Child and Adolescent Psychiatry, University of Cape Town, Rondebosch, South Africa, (2)Centre for
Autism Research in Africa, Division of Child & Adolescent Psychiatry, University of Cape Town, Cape Town, South Africa

Background: Working towards the goal of closing the gap in access to care for children with developmental disabilities (including children with
autism spectrum disorder) in low- and middle-income countries, the World Health Organisation developed a novel, open-access Caregiver Skills
Training (WHO CST) programme that can be implemented in low-resource settings by non-specialists. However, it is essential to maximise the
contextual fit of this intervention with the particular families that are being served, the providers who deliver the intervention, and the diversity
of service settings. Without considering adaptations, the WHO-CST programme may lack acceptability, relevance, and sustainability in the local
context.

Objectives:

Our objectives are (1) to consider adaptations of the WHO-CST intervention (i.e. a complex intervention) and its implementation using a
participatory multiple-stakeholder approach; (2) to develop and test replicable, easy-to-use, and cost-effective documentation methods for
recording adaptations and/or modifications (i.e., pragmatic measures); (3) to provide contextual process data to interpret outcomes (i.e., how
adaptations contributed to outcomes); and (4) to create an organised list of adaptations that future implementers can consider.

Methods: A comprehensive and integrated assessment of the WHO-CST intervention (that takes stakeholders, the socio-cultural context and
setting into account) informs the dynamic adaptation process. Adaptations are considered throughout a four-phase implementation and
evaluation process, namely: (1) exploration, (2) preparation, (3) implementation, and (&) sustainment. A mixed methods research approach using
multiple data sources are considered (i.e., stakeholder workshops, focused interviews, questionnaires, checklists, and logs, and expert reviews) to
systematically capture data on the nature of the adaptation and the characteristics of the population and settings.

Results: The presentation will discuss the adaptation process and outcomes during the exploration and preparation phases of the study. Our
findings describe how an academic-community partnership consisting of a multidisciplinary team of researchers, practitioners, implementers, and
end users identified ways to integrate research evidence, local knowledge, and stakeholders' preferences in adapting the WHO-CST intervention in
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South Africa.
Conclusions:

There are no gold standard procedures for the adaptation of complex interventions in low- and middle-income countries. Yet, considering
adaptations in a planned and considered manner, rather than ad hoc way, is especially important to maintain intervention fidelity and to ensure
acceptability, appropriateness, and sustainability of the intervention. This study describes the real-world implications of adapting a caregiver
skills training intervention to be implemented in a low-resourced South African context.

116.224 Association of Child Autistic Characteristics with Parenting Stress in Mothers of Children with Autism Spectrum Disorder: A
Comparison between the United States and Japan

N. Porter'?, Y. S. Posey?, S. Saroukhani*®, K. Morimoto®, E. Fukuda’, M. H. Rahbar“>® and K. A. Loveland?®, (1)Department of Human Development,
Washington State University, Pullman, WA, (2)Department of Psychiatry and Behavioral Sciences, The University of Texas Health Science Center at
Houston, Houston, TX, (3)The University of Texas Health Science Center at Houston, Houston, TX, (4)Department of Epidemiology, Human Genetics,
and Environmental Sciences, School of Public Health, The University of Texas Health Science Center at Houston, Houston, TX,
(5)Biostatistics/Epidemiology/Research Design (BERD) core, Center for Clinical and Translational Sciences (CCTS), The University of Texas Health
Science Center at Houston, Houston, TX, (6)Department of Psychiatry, Kyoto Katsura Hospital, Kyoto, Japan, (7)Department of Cognitive Science and
Artificial Intelligence, Tilburg University, Tilburg, Netherlands, (8)Division of Clinical and Translational Sciences, Department of Internal Medicine,
McGovern Medical School, The University of Texas Health Science Center at Houston, Houston, TX, (9)Department of Psychiatry and Behavioral
Sciences, McGovern Medical School, The University of Texas Health Science Center at Houston, Houston, TX

Background:

Research in various industrialized countries indicates mothers of children with Autism Spectrum Disorder (ASD) experience severe stress. Factors
influencing stress in mothers of children with ASD are complex and reflect the sociocultural contexts of parenting. Child ASD characteristics may
be strongly related to parenting stress in collectivistic cultures such as Japan. The atypicality of the child may be perceived more negatively
compared to individualistic cultures such as the U.S. There is a need to understand how parenting stress is related to child ASD characteristics
across cultures.

Objectives:

To investigate potential interactions between child ASD characteristics and the country of residence (US vs. Japan) in relation to parental stress in
mothers.

Methods:

We used data from our ongoing cross-cultural research on mothers of children with ASD that included 52 mothers from the US and 51 Japanese
mothers of children ages 2-12 years old with confirmed diagnosis of ASD. Each mother completed three questionnaires to measure characteristics
of mothers (Parenting Stress Index (PSI)) and children (Social Communication Questionnaire (SCQ), Social Responsiveness Scale (SRS-2)), and one
background questionnaire. The Japanese versions of the PSI, SCQ, SRS-2, and the background questionnaire were used for the Japanese
participants. We used logistic regression to compare the association of child ASD characteristics with parental stress between the US and Japan.
Results:

Mean age of children from the US and Japan were 7.0 and 7.4 years respectively; 78.9 % and 76.5% of the children from the US and Japan were male,
respectively. About 63% of the US mothers and 70% of the Japanese mothers showed clinically significant levels of parenting stress. There were no
cross-cultural differences (p = .257) on the level of parenting stress measured by the PSI after controlling the child age and the parent’s
socioeconomic status (SES) score. Comparison of child ASD characteristics measured by the SCQ and SRS scores indicated that Japanese children
had significantly lower scores than those of the US (p =.004 and <.001, respectively). SCQ scores were associated (p = .047) with maternal stress
related to child characteristics (Child Domain). However, there were no significant interactions between the SCQ and country in relation to
maternal stress. For both countries the SRS score had a statistically significant association with maternal stress (US p = .004, Japan p = .034). After
adjusting for children’s age and SES, one unit increase in SRS score was expected to increase the odds of clinically significant maternal stress by 6
% and 3 % in the US and Japan, respectively. However, the country difference was not statistically significant.

Conclusions:

This is the first study to examine cultural differences in the association of child ASD characteristics in maternal parenting stress. There were not
differences by country in the level of parenting stress influenced by the level of child ASD characteristics (SCQ and SRS). Nevertheless, our study
revealed that child ASD characteristics are associated with the level of parenting stress across the nationalities.

116.225 Autism Awareness in China: Preliminary Data on the Autism Stigma and Knowledge Questionnaire (ASK-Q)

L.Yu', S. T. Stronach? and A. J. Harrison?, (1)Psychology, South China Normal University, Guangzhou, China, (2)University of Minnesota, Minneapolis,
MN, (3)Educational Psychology, University of Georgia, Athens, GA

Background: The estimated global prevalence of autism spectrum disorder (ASD) is 1 in 160 children (WHO, 2017). In the United States, it is 1in 59
children (CDC, 2018). However, the number in China has been consistently lower, ranging from 1 in 255 (Wang et al., 2018) to 1 in 1205 (Jin et al.,
2018). Given research suggesting that prevalence should not differ dramatically across geographical regions (Elsabbagh et al., 2012), this may
suggest significant under-diagnosis in a country hosting nearly 20% of world population. It has been shown that low knowledge and stigma
perception contribute to low diagnosis rate and increased diagnosis age in under-represented population (Magana et al. 2013; Mandell et al.
2009). To date there has been no study examining ASD knowledge among the general public in China. One suitable instrument for addressing this
issue is the Autism Stigma and Knowledge Questionnaire (ASK-Q; Harrison et al., 2017), which was developed to systematically evaluate ASD
knowledge in cross-cultural contexts.

Objectives: This study aimed to 1) translate and adapt ASK-Q into Chinese and evaluate the psychometric properties; 2) gather information about
public knowledge of ASD in China using the ASK-Q Chinese.

Methods: ASK-Q translation followed a rigorous translation-back-translation procedure (Guillemin et al., 1993). To examine the cross-cultural
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validity of the ASK-Q in China, a group of Chinese-English bilinguals with ASD expertise reviewed the questionnaire and made an adaptation to
only one item to better describe Chinese stigma perception of disease. Responses were collected using an online survey tool, Wenjuanxing and
distributed via social media platforms (i.e., Wechat and Weibo). ASK-Q evaluates three ASD knowledge categories: Diagnosis/symptoms, etiology,
and treatment, as well as stigma endorsement. The responses were scored as correct or incorrect. Item discrimination of high vs. low knowledge
was obtained by comparing the number of correct responses in the high group (highest 25% on total score) and that in the low group (lowest
25%).

Results: 1,244 valid responses were collected from mainland, Hong Kong, and Macau. In the sample, 76% were females and 89% were urban
residents. Based on the cutoffs provided in Harrison et al. (2017), 92.7% participants demonstrated adequate knowledge for diagnosis, 78.7% for
etiology, 85.2% for treatment, and 98.6% for not endorsing ASD stigma. Chi-squared analysis indicated significantly higher scores in the high
knowledge group than the low knowledge group on all four categories. The five items that best discriminated high vs. low knowledge were: 11.
Autism is preventable (Etiology, Stigma). 41. Traumatic experiences very early in life can cause autism (Etiology). 40. There is currently no cure for
autism (Treatment). 5. We now have treatments that can cure autism (Treatment). 28. Many children with autism repeatedly spin objects or flap
their arms (Diagnosis/Symptoms).

Conclusions: Etiology appeared to be the knowledge gap of the surveyed participants. The results have important implications for improving
public awareness of ASD in China. Training can be implemented directly addressing the identified misconceptions. Further study should be
pursued to include under-represented groups such as males and rural citizens.

116.226 Autism Research Capacity Building in Northern Mexico: Preliminary Evaluation of an Ongoing Process

G. Perez Liz', P. Sanchez Lizardi?, J. Maldonado®*, A. Vela Staines®, G. Vela® and D. L. Robins’, (1)Drexel University A.). Drexel Autism Institute,
Philadelphia, PA, (2)School of Psychology, Universidad Panamericana, Mexico, D.F.,, Mexico, (3)Universidad Tecnologica de Mexico, Mexico City,
Mexico, (4)Universidad Nacional Autonoma de Mexico, Mexico City, Mexico, (5)Colegio de Bioetica de Nuevo Leon, Monterrey, Mexico, (6)Autismo
ABP, Monterrey, NL, MEXICO

Background: Research Capacity Building (RCB) is an integral component for the production of sound evidence to inform clinical practice and
policy decision-making. However, research capacity is often measured with longer-term outcomes of high-quality research, such as peer-reviewed
publications or successful grant applications. This framework may not address relevant issues contributing to progress, particularly amongst the
initial stages of development or when RCB occurs in Low-Middle Income Countries (LIMCs). A six-principle framework to guide and evaluate four
levels of development of RCB in health care was proposed by Cooke (2005). The Autism Global Panel (AGP) is a trans-sectorial network of publicly-
and privately-funded organizations in the northern state of Nuevo Leon, Mexico founded in 2013. AGP's first multi-collaborative research project is
geared toward early detection and intervention of autism in toddlers, set to launch in December 2018.

Objectives: To evaluate the ongoing process of autism RCB set by AGP in Northern Mexico, utilizing Cooke’s framework.

Methods: Six principles of RCB were evaluated along four levels of development activity (individuals, teams, care giving organizations, and
networks and support units): 1. Skills and confidence building; 2. Support of research ‘close to practice’; 3. Linkages, Partnerships, and
Collaborations; 4. Appropriate dissemination; 5. Continuity and sustainability; 6. Appropriate infrastructures. A matrix of criteria for each principle
x level was defined by two founding members of AGP and rated according to the development stage as of November 2018 (Not started; In process;
Achieved). A summary including the accomplishments expected in the initial five-year period of RCB, and the identification of priorities for the
next five years was produced.

Results: From the list of 64 criteria identified guided by the model, 31 (48.4%) were rated as Achieved or In Progress. The remaining criteria (51.5%)
were rated as Not Started. Overall, principles 1 and 2 (Building skills and confidence, and Close to practice) were rated as having a percentage of
criteria within the Not started status of 50 and 54.5, respectively, whereas principle 3 (Linkages, collaborations, and partnerships) was rated as
having all of its criteria within the In Progress or Achieved status. Principles &, 5, and 6 (Appropriate dissemination and impact, Continuity and
sustainability, and Infrastructure) obtained a status rating of Not Started for 77.7, 70, and 63.4% of their criteria, respectively.

Conclusions: Cooke's framework allows preliminary evaluation of the process of autism RCB in Northern Mexico by the collaborative AGP during
its first five years of existence (2013-2018). Three of the six principles evaluated had most of the criteria rated within the Not started status.
Distinctively, principle 3 (Linkages, collaborations, and partnerships) was rated as the relative strength of this initiative, receiving 100% of its
criteria as In process or Achieved. Secondary strengths were identified in principles 1and 2 (Building skills and confidence, and Close to practice)
where half the criteria were rated as In Process or Achieved. The progress documented in this preliminary evaluation of the RBC process is
promising and will contribute to inform the efforts prioritized for the next five years.

116.227 Barriers and Facilitators to Implementing a Caregiver-Coaching Early Autism Spectrum Disorder Intervention in South
Africa

C. B. T. Makombe'?, N. Shabalala™?, M. Viljoen? N. Seris™, P. J. de Vries? and L. Franz?>*, (1)Department of Psychology, University of Cape Town, Cape
Town, South Africa, (2)Centre for Autism Research in Africa, Division of Child & Adolescent Psychiatry, University of Cape Town, Cape Town, South
Africa, (3)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University, Durham, NC, (4)Duke
Global Health Institute, Duke University, Durham, NC

Background: Early detection and early intervention for autism spectrum disorder (ASD) can improve child outcomes and reduce long-term costs.
In Sub-Saharan Africa, access to early ASD intervention is however extremely limited. The United Nations Sustainable Development Goals include
an overt shift in health system focus from “surviving” to “thriving” in an effort to address morbidity associated with developmental disabilities,
including ASD. Efforts to adapt and implement evidence-based early ASD interventions are therefore increasing on the African continent. To date,
no implementation studies have been conducted for caregiver-coaching early ASD interventions in Sub-Saharan Africa, and little is known about
barriers and facilitators to implement and sustain such interventions.

Objectives: The objective of this study was to explore barriers and facilitators to implement and sustain 12 sessions of an Early Start Denver
Model (ESDM) informed caregiver-coaching intervention, delivered by non-specialists, and tailored for the South African context.

Methods: Key informant interviews were conducted with nine South African stakeholders involved in the implementation of the caregiver-
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coaching intervention during the pre-pilot phase of a study (3 certified ESDM therapists, 2 Non-specialists, 2 Non-specialist school supervisors, 2
caregivers of young children with ASD). Individual in-depth interviews were semi-structured and conducted in person. Interview questions were
informed by a similar multi-stakeholder qualitative process evaluation (Curran et al,, 2012). Data were transcribed verbatim and thematically
analysed, with line-by-line analyses leading to the development and refinement of themes and subthemes.

Results: Consistent themes emerged from key informants. Implementation facilitators included non-specialist baseline knowledge of ASD, and
the skills gained over time from ongoing supervision. In addition, implementation facilitators related to the coaching experiences included the in-
session coaching structure, strong team relationships, clear illustration of intervention skills from video-based materials, and intervention skill
mastery by both the non-specialists and caregivers. Implementation barriers included the complexity of intervention concepts, and misalignment
of non-specialist training with a caregiver-coaching approach. Implementation logistical barriers included time constraints, and limited access to
physical resources such as coaching space, computers and internet connectivity, and mismatch of intervention video material content with the
South African context. Structural barriers to sustain the intervention included poverty, unreliable transportation, and unemployment. Facilitators
to sustain the intervention included significant improvement in child symptoms, caregiver buy-in to the coaching approach, and increased
caregiver competence. Structural factors that will sustain the intervention include ongoing supervision as well as time and financial investment
from the school system where non-specialists delivering the intervention are employed.

Conclusions: This data provides preliminary information on barriers and facilitators to implement and sustain a caregiver-coaching early ASD
intervention in South Africa. The results will inform tailoring of the intervention training and supervision approach for a larger pilot study. Positive
child and caregiver outcomes could be offset by larger contextual and system-level issues, such as poverty and a need for ongoing support and
supervision.

116.228 Barriers to Screening for Autism Spectrum Disorders (ASD) in Pediatric and Community Health Practices in Ecuador
P. Buffle’, G. Vivanti?, A. J. Naranjo® and E. Gentaz*, (1)SMAS Laboratory, University of Geneva, Ge, Switzerland, (2)A.J. Drexel Autism Institute, Drexel

University, Philadelphia, PA, (3)Pediatrics, School of Medicine Universidad Catollica, Quito, Ecuador, (4)Psycholgy, University of Geneva, Geneva,
Switzerland

Background:

An essential issue for early diagnosis of autism is the extent to which health professionals can be engaged in the screening process. Universal
routine screening of autism and developmental delays is recommended by the American Academy of Pediatrics in the effort to enhance early
identification of children needing services. Pediatricians and family physicians are among the first professionals able to identify developmental
difficulties and provide effective recommendations. However, several barriers to screening in those settings have been identified in different
countries. Among them, lack of knowledge about ASD, lack of confidence in identifying signs of autism, perception of autism as a condition that is
not well defined, and misconceptions regarding the signs, symptoms and etiology.

Objectives:

We aim to address a critical gap regarding screening practices in Ecuador based on the hypothesis that, as in many parts of the world, children are
not being routinely screened for ASD and that the absence of screening practices may result from poor acknowledgment of this condition. A
better understanding of barriers to screening practices can be helpful to inform on professionals’ training needs, and provide a first step in
improving detection thus improving the life of children and their families. Correct case identification may also raise visibility to improve resources
for families in Ecuador.

Methods:

We interviewed 46 subjects, 29 medical doctors in Pediatrics and Community Health and 17 postgraduate students in a School of Pediatrics from
different regions of Ecuador. Participants responded to an original questionnaire developed to assess (1) current barriers to ASD screening in
pediatric and family physician settings, (2) auto-perceived knowledge and auto-perceived self-efficacy and (3) to inform on training needs among
those professionals as well as on the preferred ways to receive it.

Results:

Preliminary results indicate that most endorsed barriers to screening for autism are lack of time to perform a screening, lack of resources to offer
to autistic people, not knowing where to find adapted instruments and the feeling to be able to recognize symptoms without the need for a tool. A
small proportion of participants consider they have enough training in detection and monitoring, and more than 90% of participants feel they
could benefit from receiving training in the area of autism, especially in the identification of early signs. Around one third of participants report
between 1and 4 children identified with ASD during their professional practice, and 70% report not having identified children with ASD during
their professional life, suggesting that children are not being routinely screened for ASD, which may result from poor acknowledgment of this
condition.

Conclusions:

Those results suggest the presence of several barriers to screening in pediatric settings, such as lack of time and resources, lack of feeling of self-
efficiency to discuss symptoms with parents or to refer a child for further evaluation, that are consistent with previous findings in High- and Low-
Income countries. These findings highlight the importance of continuous education among health care professionals and inform about their
needs in training and education in Ecuador.

116.229 Barriers to an Information Effect on Diagnostic Disparities of Autism Spectrum Disorder in Young Children
D. Schelly, Clarkson University, Potsdam, NY

Background:

Autism spectrum disorder (ASD) is underdiagnosed in children from minority and low socioeconomic status families, and various reports allege
that parental “lack of awareness” of symptoms is a factor. If these reports are true, then the implication is that simply exposing parents to
information about ASD may alleviate diagnostic disparities as the use of the category increases around the world. Yet in the first sample of
parents of young children with ASD living within spatial clusters of low severity cases—the very cases that may be explained by an information
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effect—exposure to information had little effect on diagnostic disparities.

Objectives:

The objective of the present research was to explore factors that inhibit an information effect among parents of symptomatic children who are
exposed to information and/or other cases of ASD.

Methods:

Interviews were conducted with the parents of 54 children with ASD in Costa Rica, including many cases within spatial clusters that appeared after
a genetic study conducted an information campaign for case recruitment. The interviews focused on factors influencing parents’ symptom
recognition and help-seeking behaviors, including clinical encounters prior to diagnosis and contact with parents of children with
neurodevelopmental disorders both before (incoming information) and after diagnosis (outgoing information). Parents were recruited at the
diagnosing hospital either at the time of diagnosis or during follow-up appointments, and interviews were conducted by two authors who both
took detailed notes and resolved differences immediately afterwards. The analysis was influenced by grounded theory and ethnomethodology,
with the aim of providing “thick description” of any role of information on parents’ help-seeking behaviors.

Results:

Information about ASD failed to spur parents to pursue a diagnosis for their symptomatic children, in part because early symptoms in their
children gave parents no reason to suspect ASD. As their children aged beyond 2-3 years and developed additional symptoms, parents’
understanding of ASD became relevant, but it depended on unique, idiosyncratic features of other children’s behaviors that were not often
present in their own children. Parents often received unsolicited advice from strangers, although rarely from family, and it was always seen as
critical of their parenting; furthermore, the advice was too late to influence the referral process, which was well underway by the time classical
symptoms of ASD appeared, if they did at all. Post-diagnosis, the interviewees occasionally gave advice to other parents, mostly strangers, but
none had apparently been diagnosed.

Conclusions:

These results challenge narratives about the role of information in the context of an increasing international prevalence of ASD diagnosis. In spite
of efforts to disseminate ASD information through a population with low levels of ASD knowledge, there are significant barriers to an information
effect on parents’ health behaviors, including the symptomatology of ASD. To reduce diagnostic disparities as ASD continues to be adopted
globally, efforts to educate parents should focus on the heterogeneity of symptoms, as well as generic developmental delays that can indicate
neurodevelopmental disorders in general.

116.230 Community-Based Participatory Research and Training on the Identification and Treatment of Children with Autism
Spectrum Disorder (ASD) in Ukraine

R. E. Nickel', A. Wainer?, H. Sanford-Keller?, T. Terdal*, L. E. Schmidt®, N. Kogutiak®, 0. Romanchuk’, Y. SydorykS, V. Mytsko® and V. Brzhezytska®,
(1)OHSU, Eugene, OR, (2)Department of Psychiatry, Rush University Medical Center, Chicago, IL, (3)institure on Development & Disability, Oregon
Health & Sciences University, Portland, OR, (4)Portland, OR, (5)Child & Adolescent Psychiatry, Oregon Health Sciences University, Portland, OR,
(6)Vasyl Stefanyk Precarpathian National University, lvano-FranRivsk, Ukraine, (7)Institute of Mental Health, Ukranian Catholic University, Lviv,
Ukraine, (8)Mental Health Center, Samaritan Ministries in Ukraine, Zhitomir, Ukraine

Background: In Ukraine, the diagnosis of autism in young children is often significantly delayed. Professionals have had limited education on
autism, limited access to formal diagnostic assessments such as the ADOS 2, and neither general developmental or autism specific screens are
routinely used in primary care or other common service settings.

Objectives: Describe the process for improving identification and treatment of young children with ASD in Ukraine and determine factors that
support successful implementation of workshop methods and materials.

Methods: Our group has conducted workshops in Ukraine for the past 3 years. Local priorities have been identified through Skype sessions and
post-workshop evaluations of participants. In September/October 2018, we conducted workshops in 3 cities and offered formal training in the
STAT (Screening Tool for Autism in Toddlers) a brief hands-on assessment to help identify young children with or at-risk for ASD; Reciprocal
Imitation Training (RIT), a naturalistic developmental behavioral intervention for young children with ASD; workshops for Speech Pathologists on
treatment of children who have limited verbal skills including children with ASD; and workshops for parents of children with ASD. The parent
workshops addressed themes identified as high priority by parents and focused on building parent advocacy skills. Two STAT kits were left in each
of the 3 cities for participants in the STAT workshops. After the workshops, STAT trainees follow established procedures for on-going coaching and
certification while RIT and speech trainees engage in supervision and case discussions by Skype every 2-3 months.

Results: A total of 55 professionals attended STAT and RIT trainings, 25 participated in Speech workshops and 68 participated in the parent
workshops. Participants included psychologists, child psychiatrists, pediatricians, speech pathologists, teachers and parents. The professionals’
years in practice ranged from 1to 30, and the parent-reported age of their children with ASD ranged from 2 years to 18 years. Participants rated
the workshops highly. For example, 76% of participants “strongly agreed” they would pursue STAT certification and use it in their practice. We will
report on number of STAT workshop participants who complete STAT certification procedures and RIT participants and speech pathologists who
engage in remote supervision. We also will report data from 3 and 6 month email follow-up with workshop participants regarding use of tools,
strategies and information, and will discuss barriers to and factors supporting successful implementation.

Conclusions: Tools and treatment strategies developed in USA were enthusiastically embraced by local professionals and can be successfully
implemented in Ukraine. Barriers to and factors that support successful implementation will be discussed.

116.231 Developmental Profiles of Preschool Children Diagnosed with Co-Occurring Autism and Epilepsy Using the Communication
Deall Developmental Checklist

S. S. Meera, A. Girimaji, Y. Belur and N. Shivashankar, National Institute of Mental Health and Neurosciences, Bangalore, India

Background: Epilepsy co-occurs frequently in autism spectrum disorder (ASD). Language deficits are common in both ASD and epilepsy.
Understanding if there is a different phenotype in developmental domains, including motor and cognitive-linguistic domains, in children with
Autism with and without epilepsy will help further research efforts towards targeted intervention.
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Objectives: (1)To compare developmental profiles of preschool children diagnosed with ASD only (ASD) to those with ASD and Epilepsy (ASD+Epi)
(2)To evaluate predictors of motor, language and cognitive abilities in the two groups

Methods: A total of 89 (63-ASD, 26-ASD+Epi) 3-6-year-old pre-school children were assessed on The Communication DEALL Developmental
Checklist (CDDC; Karanth et al., 2010). CDDC is a well validated developmental tool that is sensitive to the socio-cultural-linguistic needs of India.
CDDC assesses child’s development in eight domains: Gross Motor(GM), Fine Motor(FM), Activities of Daily Living(ADL), Receptive Language(RL),
Expressive Language(EL), Cognition, Social and Emotional skills - for children between 0-6 years. Each subject received a total ratio score of
observed skills/expected skills per domain. Whenever possible clinicians corroborate CDDC scores via direct observation during a 1-hour play
session. The study subjects were also assessed for autism severity on the Childhood Autism Rating Scale and for a proxy for cognitive abilities via
the social quotient (SQ) on the Vineland Social Maturity Scale. Subjects received a clinical best estimate diagnosis for Epilepsy, ASD and for
associated comorbidities.

Analysis: (1) To determine if domain scores differed between groups, an ANCOVA testing for main effects of subject diagnostic group were
employed, adjusting for age, sex and SQ. (2) Robust linear regression was used to predict motor, language and cognitive scores from other domain
scores, autism severity score, age, sex, SQ, socio-economic status(SES), comorbidity and presence/absence of regression, by groups.

Results: Across groups, subjects did not differ by age, sex, SES, SQ scores, regression and co-morbidities (Table-1). ASD+Epi had significantly higher
autism severity (t=3.42,p=0.001)

Only FM, RL, EL, Cognitive and Emotional skills were significantly different between groups (F = 12.17,9.22,7.4,410,6.58 and
p=<0.001,0.037,0.036,0.001,0.041 respectively). Further, comparing different developmental domains within a group, EL and Social were most
affected in comparison to e.g. motor domains (Fig-1A, 1B-for varying autism severity). Mean total ratio scores were lower than optimal of 1
indicating clear developmental nature of the disorder (Fig-1A). All domain scores were significantly negatively correlated with Autism severity
scores but not for group*severity interaction - ranging from: EL-F=18.68,p<0.001 to GM-F=5.83,p< 0.007 (Fig-1C).

Cognitive scores predicted GM and FM skills in both groups (GM-ASD:b=0.594,p=<0.0001; GM-ASD+Epi:b=0.979,p=0.004; FM-ASD:b=0.667,p=0.001; FM-
ASD+Epi:b=1.236,p=0.043). Age, autism severity, Social, RL-EL differences, Motor (b=0.002,-0.008,0.459,0.643,0.490; p=0.0285,0.001,0.001,<0.0001,
<0.0001 respectively) predicted RL skills in the ASD group. RL-EL differences (b=0.467,p=0.03) and motor (b=0.452,p=0.006) predicted RL in the
ASD+Epi group. Model convergence was not achieved for Cognitive Scores.

Conclusions: All developmental domains were affected in both groups on the CDDC, with poorer scores in the ASD+Epilepsy group. The profiles
obtained using this checklist and domain specific predictors, help streamline current practices in India of providing intervention within the
developmental model as it is eminently suitable to monitor progress in intervention/therapy.

116.232 Early Intervention: Spanish-Speaking Mothers’ Experiences with Esdm

N. Reyes’, K. Pickard?, M. Khowaja’, M. Cobian* and E. McMahon Griffith®, (1)JFK Partners, University of Colorado Anschutz Medical Campus, Aurora,
CO, (2)JFK Partners, University of Colorado School of Medicine, Aurora, CO, (3)Georgia State University, Atlanta, GA, (4)Children's Hospital Colorado,
Aurora, CO, (5)University of Colorado School of Medicine, Aurora, CO

Background: After young children receive a diagnosis of Autism Spectrum Disorder (ASD), providers recommend that parents seek intervention
services to support their child’s language, social, and play skills. Often parent-mediated intervention programs utilizing evidence-based
developmental and behavioral strategies, such as the Early Start Denver Model (ESDM), are provided. Currently, little is known about the
experiences of non-English speaking families who participate in parent-mediated intervention. Given that Spanish-speaking Latino families
represent 38 percent of families living in the United States (Krogstad & Gonzalez-Barrera, 2015), understanding their perceptions, views, and
beliefs about early intervention services can ultimately help improve the delivery of this intervention and increase the relevance to their needs.
Objectives: To learn about Spanish-speaking mothers’ views, perceptions, and beliefs about the impact of parent coaching in the strategies of
ESDM on parents, their child, and their family.

Methods: Nine Spanish-speaking families were invited to participate in a semi-structured interview about their experiences being coached to use
the strategies of ESDM (Rogers & Dawson, 2010) over 12 sessions. Notably, these intervention sessions were completed with English-speaking
ESDM certified therapists with the assistance of a Spanish language interpreter. The semi-structured interview in Spanish included questions to
obtain information about the impact of this ESDM on parents, their child, and their family. For this sample, 6 mothers with a child with ASD and 1
family with a child with Rett Syndrome agreed to participate (two families declined to participate because they did not have time or were not
interested). Whereas children’s average chronological age was 45 months (range: 24-65) when they started ESDM, children’s average chronological
age was 62 months (range: 45-71 months) at the time of the parent interview.

Results: Using a coding, consensus, and comparison methodology (Wills et.al,, 1990) to analyze the interviews, three general themes emerged.
First, mothers reported learning a great deal about ASD in general through their participation in the intervention. Second, mothers indicated
seeing positive effects of ESDM on their child's development, including better social, play, and language skills. Finally, mothers reported positive
effects on themselves, such as increased patience and emotional regulation during child interactions because they understood their child’s
development and ASD better.

Conclusions: These themes suggest that Spanish-speaking families’ experiences were generally positive. They perceived improvement in their
child’'s development and their own understanding of ASD, which in turn helped them to better cope with raising a child with ASD. Clinically,
although it is encouraging that families perceived benefits from this intervention provided by English-speaking providers, it is not known whether
there would be greater perceived benefits with a Spanish-speaking provider. Also, given that families from diverse backgrounds tend to receive
fewer intervention services than English-Speaking families, future research is needed to improve access to early interventions.

116.233 Evaluating a Training to Improve Autism Knowledge and Stigma in Kenya

K. Gillespie-Lynch’, J. Mathaga?, N. Daou?, J. Muiruri®, M. Nerea*, A. Green®, S. Mosomillo®, S. Saade®, N. Tricarico’, B. Kofner®, W. Pinkava’ and A. .
Harrison®, (1)Department of Psychology, College of Staten Island; CUNY Graduate Center, Brooklyn, NY, (2)Arthur's Dream Autism Trust (ADAT
Foundation), Nairobi, Kenya, (3)McNeese State University, Lake Charles, LA, (4)Kenya Autism Alliance, Nairobi, Kenya, (5)CUNY, Staten Island, NY,
(6)Psychology, Université du Québec d Montréal, Montreal, QC, Canada, (7)College of Staten Island, City University of New York, Staten Island, NY,
(8)CUNY, NY, NY, (9)Educational Psychology, University of Georgia, Athens, GA
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Background: Autism resources remain scarce in Kenya (Riccio, 2011). In one of the only prior studies about autism in Kenya, parents and educators
reported experiencing stigma and misconceptions about autism (e.g., caused by witchcraft) and pronounced challenges accessing care (Gona et
al., 2015). Although autism affects people at similar rates globally (Elsabbagh et al., 2012), services are far from equally distributed (Hahler &
Elsabbagh, 2015). Inequalities in access to care are sustained by financial and geographical barriers, such as lack of governmental support and a
paucity of information and trained professionals, and cultural differences, including stigma. A central strategy recommended by the WHO (2013) to
address inequalities is training “non-specialists” to provide care and promote understanding. In regions with insufficient infrastructure, family
members often bear the full responsibility for educating autistic individuals and lead the way in developing infrastructure (Feinstein, 2010).
Trainings have the potential to begin to address global disparities in access to care by empowering the people who are already caring for autistic
individuals in low-resource areas (Brezis et al., 2015; Harrison et al., 2016; Tilahun et al., 2017).

Objectives: We evaluated if participation in an autism training was associated with increased autism knowledge and decreased stigma among
parents, professionals, and students in Kenya.

Methods: In collaboration with the Kenya Autism Alliance and autistic college students, we adapted a training, previous iterations of which have
been associated with improved knowledge and/or stigma among internationally (Gillespie-Lynch et al., 2015; Obeid et al., 2015; Someki et al.,
2018). We delivered two half-day long trainings in Nairobi and Mombasa. Ninety-eight people attended the trainings, 89 answered optional pre-
and post-tests for gift cards, 74 (34% parents, 37% educators) provided complete data. We adapted two knowledge measures, Stone’s Autism
Survey and Harrison’s ASK-Q, to address strengths and challenges and align with the cultural context. We measured stigma with a social distance
scale. Nine open-ended questions assessed access to care and personal/community conceptions of autism.

Results: Parents and educators demonstrated higher pre-test knowledge than others (ps < .03). Pre-test knowledge was high for both measures (M
= 45,14, Range 13-65; M = 18.85, Range 0-22). Knowledge improved with training across measures (ps <.003). No group differences or changes in
stigma were observed (ps > .56). Pre-test stigma was lower (M = 912; Range = 6-24) than stigma reported by college students in the US (M = 11.41),
Lebanon (M = 12.94) and Japan (M = 15.65) who completed assessments online.

Conclusions: Participation in training was associated with improved autism knowledge among participants in two cities in Kenya who entered the
training unexpectedly (given limited local resources) well-informed. In open-ended responses/discussions, parents described experiencing
isolation, stigma, and lack of support and described some community members selling their farms to send children to India for STEM cell
treatment, which is not evidence-based (Knoepfler, 2018). Findings highlight the potential of training while demonstrating that parents and
educators in Kenya entered training well-informed. Autism trainings for low-resource regions should build on local knowledge and networks.

116.234 Exploring the Acceptability and Feasibility of a Mobile Assessment Platform: START (Screening Tools for Autism Risk Using
Technology)

J. Dasgupta'?, D. Verma', S. Bhavnani?, D. Mukherjee?, G. Estrin, I. Dubey*, M. Belmonte®, R. Bishain®, T. Gliga®, M. H. Johnson’, S. Chandran®, V.
Patel®?, S. Gulati™, G. Divan™ and B. Chakrabarti*, (1)Sangath, Delhi, India, (2)Centre for Chronic Conditions and Injuries, Public Health Foundation
of India, Gurgaon, India, (3)Centre for Brain and Cognitive Development, Birkbeck University of London, London, United Kingdom, (4)Centre for
Autism, School of Psychology & Clinical Language Sciences, University of Reading, Reading, United Kingdom, (5)Com DEALL Trust, Bangalore, India,
(6)Computer Science and Engineering, Indian Institute of Technology, Bombay, India, (7)Department of Psychology, University of Cambridge,
Cambridge, United Kingdom, (8)London School Of Hygiene and Tropical Medicine, London, United Kingdom, (9)Department of Global Health and
Population, Harvard Medical School, Boston, MA, (10)Child Neurology Division Department of Pediatrics, All India Institute of Medical Sciences,
Delhi, India, (11)Sangath, Bardez, Goa, India

Background: Paucities of trained specialists and low community awareness mean that most children with autism spectrum disorders (ASD) in low-
and middle-income countries (LMIC) do not receive timely diagnosis. Simultaneously, expensive proprietary diagnostic measures obstruct the
dissemination of gold-standard tools in LMIC. In such settings, a digital application administered by non-specialist workers (NSW) to screen for
ASD could facilitate early identification, enabling timely intervention.

Objectives: To explore acceptability to families, and feasibility in the hands of NSWs of START (Screening Tools for Autism Risk using Technology), a
mobile platform for assessing multiple domains of neurodevelopment which could eventually be used to screen for autism and other
neurodevelopmental disorders in in household settings.

Methods: START, an Android application, incorporates six tasks adapted from those used in l[aboratory settings. Four gamified tasks have been
designed to capture metrics of social motivation, sensory interest and fine motor ability. Tablet-based eye tracking captures low-resolution gaze
data for measures of preferential looking and attentional disengagement. The app also includes questionnaires and video recording of parent-
child interaction. NSWs were provided a two-day classroom training and practice on START administration. Following this they conducted
assessments in Delhi, India with children aged 2-7 years; typically developing (TD) N=40, clinically diagnosed ASD N=40 and intellectual disability
(ID) N=40. A researcher accompanying each worker documented details of assessment process and household environment using observational
checklists. Acceptability and feasibility of household assessments were explored by interviews with parents of children assessed, NSWs and the
researcher.

Results: With minimal training, NSWs having no prior experience with tablet computers or child mental health were comfortable using the START
app and able to independently carry out assessments. Lighting conditions for capture of eye tracking data were adequate in 98% of households. A
table-chair arrangement was available in only 6%. Other settings included tablet placement on bed (56%), floor (22%) and other objects, e.g,,
stairs, stool (16%). Although there were some distractions during the assessment (e.g., 10% interruptions from other siblings/family members),
these did not interfere with the assessment process. None of the families had tablet computers but majority owned smartphones with which
children were familiar. When shown the tablet, all children were interested and rapport typically was established within ten minutes (99% of
sample). Compared to 94% of children who completed all START tasks in the TD group, completion rates were lower in the atypical groups (40%
ASD and 50% ID). Child factors such as loss of interest were the main reason for varying task completion rates; this observation was corroborated
by experience of NSWs who felt typically developing children engaged more readily throughout the assessment. Parents were at ease with the use
of tablet-based technology and duration of the household visit, and supportive of assessments' being conducted at home where their child was
comfortable.

Conclusions: The ability of NSWs to deliver START in LMIC household settings and START's acceptability to families offer potential for scaling up as
part of regular community health assessments.
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116.235 Extending the Reach of Behavior Analytic Intervention to India: A Preliminary Investigation of a Training Manual for
Teaching Behavioral Skills to Parents and Service Providers

M. Sivaraman’ and T. A. Fahmie?, (1)Ghent University, Ghent, Belgium, (2)Psychology, California State University, Northridge, Northridge, CA

Background:

For decades, addressing the challenging behavior of individuals with developmental disabilities has involved a functional approach. Interventions
such as functional analyses, differential reinforcement and non-contingent reinforcement have been replicated, extended and discussed across
hundreds of studies. However, most research on these procedures, their efficacy, and their adoption has been developed and conducted in North
American settings. To maximize the outcomes and generality of these practices across populations research must be conducted cross-culturally
and cross-linguistically.

Objectives: The present study sought to replicate and extend functional assessment training procedures in a few key ways. First, we assessed our
training procedures with an Indian population of parents and professionals including lower-resourced families that often experience barriers to
participation in research. Second, we included clear descriptions of the cultural adaptations made to the training program including those
involving language, the trainer, the structure, and content of delivery. Specifically, the purpose of the present study was to examine the effects of
face-to-face training and the function based behavioral assessment and interventions (FBAI) manual on teaching behavior analytic perspectives
and skills used to assess and treat problem behavior.

Methods:

We employed a waitlist control group using a quasi-experimental cross-over design to establish repeated measures and replicate the effect of the
intervention across two groups. Forty-six individuals (including parents of children with disabilities and professionals involved with such children)
participated in the study and were allocated either to an immediate treatment (n=22) or a waitlist control (n=24) group. We evaluated the
outcomes directly targeted by the content of the manual (knowledge test), surveyed the participants’ self-reported use of specific evidence-based
strategies (Participant Approach to Function based Intervention - Survey; PAFIS), and assessed the social validity of the training procedure.
Results: No significant differences (p = 0.29) were found between the groups in the pre-training knowledge test and PAFIS administration using an
independent samples t-test. A significant difference in the increase in scores obtained in the pre-training and post-training knowledge test
(p<0.0001) and PAFIS (p<0.0001) was found in both groups. In the social validity survey conducted after the training, all participants either agreed
or strongly agreed that the training was an acceptable way to acquire the skills necessary to address problem behavior.

Conclusions:

The results obtained replicated those of prior studies that have shown that the education of parents and service providers is an effective way to
support the management of problem behavior in children with a developmental disability. In regions such as India, where unsubstantiated
treatments are often practiced, and several barriers exist to accessing behavior analytic intervention, the present study produced successful
outcomes in the education and training of parents and service providers. Although the training produced positive outcomes, more support is
likely needed to maintain impactful outcomes at high integrity, over time. An outreach strategy for international dissemination will likely be most
successful in collaboration with a culturally-responsive training program like the one described herein.

116.236 Familial History, Pre- and Post-Natal Conditions and Observed Phenotype - Case Studies of Some Individuals with ASD
T. A. Fagbayi” and ). Okpuzor? (1)University of Lagos, Lagos, Nigeria, Lagos, Nigeria, (2)Cell Biology & Genetics, University of Lagos, Nigeria, Nigeria

Background:

The African autism population is one of the most understudied and often underrepresented globally. The unavailability of sufficient data on this
population has impaired much progress in autism research in Africa. This is partly due to the little awareness of the disorder among the general
public as well as public stigmatization/discrimination and non-inclusion of with autism and special needs as a whole. Also, partly due to the
limited participation of affected families/families of interest in research studies and surveys.

Objectives:

The present study aimed to acquire background data of individuals with ASD directly form affected parent/guardian.

Methods:

The study utilized a direct one-on-one interview of consented participants using a researcher designed structured questionnaire. The interview
questionnaire consists of 84 semi-structured questions divided into seven sections highlighting data on Sociodemographic, Diagnosis, Family
history, Pre-natal and Post-natal, Few months and above, and Treatment. The previously designed, Autism Phenotype Questionnaire (APQ) was
also administered to consented participants. All participants were requited from the Neuro-paediatric clinic of University of Lagos Teaching
Hospital (LUTH) and the Child and Adolescent Unit of the Federal Neuro-psychiatric clinic, Oshodi Annex Lagos. Statistical analyses were done
using IBM SPSS version 20.

Results:

A total of twenty-seven (27) parents (mothers) and guardian consented to the study. Observed mean age was 7.96+4.33 years with an age range of
2-19 years and male: female ratio of 1.7:1. A total of 92.59% (25/27) of the cases had other unaffected siblings, three of whom were unaffected
twins. Also, 25 0f the 27 cases (92.59%) had been appropriately diagnosed with 76% (19) having other co-morbid diagnosis. Seizure disorder was
the most observed co-morbid disorder (12; 63.16%), followed by ADHD (6; 31.58%), others include developmental delay and Cerebral Palsy (CP). All
pregnancies were carried to term and uneventful with the exception of a case where the gestation period was for over 10 months and two cases
where the mothers had malaria during pregnancy. The overall mean birth weight was 3.33+0.61 years. About 80% of cases could respond to their
names and perform simple tasks such as turning on and off the TV. In over 80% of the cases, loss of speech and hyperactivity/aggression was the
main concern, others include lack of responsiveness to environment and tantrums. In 74.07% (20) of the cases combined intervention of
pharmacological and non-pharmacological (therapies) was employed in the management of affected individuals. Medications such as,
Carbamizine, Tagretol, Neurovites, Omega 3 were the most commonly prescribed alongside, speech, occupational therapies and physiotherapy.
Conclusions:

More could still be learned through participation of families in research studies. Public sensitization and inclusion of stakeholders in future
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research studies will go a long way in bridging the gap of the African autism population data.

116.237 Prevalence of Epilepsy in a Large Cohort of Children Diagnosed with Autistic Spectrum Disorder (ASD) in Tripoli, Libya
Hospital-Based Study
A. M. Zeglam, Pediatric Neurology, Tripoli University Hospital,Tripoli Medical Centre, Tripoli, Libya

Background: The knowledge about possible relationships between ASD and epilepsy is well known.There is insufficient information about the
clinical characteristics of epilepsy among children diagnosed with ASD. The term 'seizure' is used to describe paroxysmal, stereotyped, relatively
brief interruptions of ongoing behavior, associated with electrographic seizure patterns. 'Electrographic' means when seizures are evident on an
EEG monitor.

Objectives: The aim of this study was to investigate the prevalence and characteristics of epilepsy in a large, unselected cohort of children with
ASD in Tripoli, Libya.

Methods: We conducted a retrospective review of 442 children with ASD who were evaluated in our neurodevelopment clinic between the years
2012 and 2016 for epilepsy. We compared the history of epileptic activity in these children with the results of EEG. We compared our data with data
from other studies in a large general pediatric population.

Results: Of children with ASD (age 4-14 years; 80% males); 10 (2.3%) had active epilepsy. This is a lower occurrence than expected in the general
pediatric population. The majority of our patients had responded easily to AED’s and they were more likely to be seizure free (79%) compared to
the patients with epilepsy in general pediatric population. The ASD patients with and without epilepsy did not differ regarding age, gender. The
patients had been diagnosed with epilepsy on average 1.5 years before the ASD assessment. All patients with epilepsy were treated with sodium
valproate (SVP) and initial response to SVP was achieved in 85%.

Conclusions: The epilepsy diagnosis preceded the ASD diagnosis, and was found in a significantly lower rate than would be expected in the
general pediatric population. The majority of patients had mild epilepsy. All cases with epilepsy and ASD were treated with SVP, with initial
response achieved in 86%.

116.238 Satisfaction with the Diagnostic Process of Autism Spectrum Disorder: Experiences of Parents in India
ABSTRACT WITHDRAWN

Background:

There is a paucity of research regarding the experiences of parents receiving diagnostic evaluations for autism spectrum disorders (ASD) from
developing countries, and even fewer studies examining parental satisfaction with the diagnostic process. Parental satisfaction with the
diagnostic process may determine how families accept the diagnosis, proceed with the treatment for their child, and develop relationships with
service providers.

Objectives:

To examine the barriers to early identification of autism and the factors influencing parental satisfaction with the diagnostic process.

Methods:

85 children with a diagnosis of ASD, as per the DSM 5 criteria, aged 2 to 12 years were recruited from the Department of Pediatrics of a tertiary
care hospital in North India. The exclusion criterion was presence of a comorbid medical diagnosis. An open ended parent questionnaire was used
to elicit information regarding parental concerns about child's behavior and development, details of professionals consulted, investigations
requested, diagnosis given, treatments suggested, and the time taken to get a formal diagnosis. Parents were asked to report their level of
satisfaction, on a 3-point scale, with the diagnostic evaluation process. Previous medical records were used to corroborate parental reports. The
study was approved by the ethics committee of the Institute.

Results: Parents usually waited 7 months from the time when they first had concerns about their child’s development and seeking professional
help. On average, parents consulted a professional when their child was 2.72 years (SD=1.47). Parents consulted 3.60 professionals before getting
an ASD diagnosis and the most frequent professional consulted was a pediatrician (69%) followed by a speech and language therapist (11%). The
delay between initial parental concern and the child receiving a formal diagnosis of ASD was 2.68 years (SD=2.02). A significant time lapse of 1.96
years (SD=1.34) between age at first consultation and final diagnosis was also found. Surprisingly, no decrease in the time taken to get a diagnosis
of ASD from a previously published study in India was found (Daley, 2004). The most common misdiagnosis was attention deficit hyperactivity
disorder (ADHD) followed by developmental delay. Majority (55%) of the parents reported dissatisfaction with the process of getting a diagnosis of
ASD and were much less likely to be satisfied if they had been prescribed medications (y2= 5.28, p=.022), consulted multiple professionals (y= 25.7,
p=.0001), and had been advised several investigations (y2= 410, p=043). Multiple regression analysis revealed that consulting multiple
professionals emerged as the only significant predictor (F= 35.80, P=.0001) and it explained 30% of the variance in overall satisfaction level of
parents.

Conclusions:

Obtaining a diagnosis of ASD in India continues to be fraught with delays, multiple visits to health professionals, medical investigations,
prescriptions, and therapies. The prolonged diagnostic process not only delays initiation of appropriate interventions but is also associated with
feelings of frustration and dissatisfaction among the caregivers.

116.239 Show Me the Money! a Portfolio Analysis of Autism Research Funding in Australia from 2008 - 2017
J. den Houting and E. Pellicano, Macquarie University, Sydney, Australia

Background:
Recent work by Pellicano, Dinsmore, and Charman (2014) examined the allocation of autism research funding across research topics in the United
Kingdom (UK), and found that the distribution of investment did not align with community priorities for research. Similar projects (Daniels et al.,
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2018) have examined autism research funding in the UK, United States, and Canada, and have consistently found disproportionate investment in
biological discovery, while topics of priority to the autistic community (such as services and lifespan issues) receive comparatively little funding.
In Australia, autism research has historically received funding primarily from the Australian Research Council (ARC) and the National Health and
Medical Research Council (NHMRC). However, in 2013, the Cooperative Research Centre for Living with Autism (Autism CRC) was founded as the
world’s first national, cooperative research effort focused on autism. With a stated aim to empower autistic people through collaborative and
inclusive research, the Autism CRC has the potential to change the landscape of autism research funding in Australia.

Objectives:

This study aimed to examine the distribution of autism research funding in Australia across research topics, using the questions and
corresponding research areas outlined in the Interagency Autism Coordinating Committee (IACC) Strategic Plan. Specifically, we aimed to
determine whether the pattern of research funding in Australia is similar to (or different from) the pattern of funding found in other countries,
and to identify whether the establishment of the Autism CRC is associated with a change in the pattern of autism research funding in Australia.
Methods:

Data were gathered on research grants relevant to autism awarded from 2008 to 2017. A total of 128 relevant grants were identified. Each grant was
coded independently by both authors, using the IACC Strategic Plan questions and research areas, with high agreement (89%). In cases where
authors disagreed, consensus was reached through discussion. Funding patterns were then examined for the five years prior to the establishment
of the Autism CRC (2008 - 2012) and the first five years of Autism CRC operation (2013 - 2017).

Results:

Preliminary findings indicate that, in the period 2008 - 2012, more than $22 million was invested in autism research in Australia. As shown in
Figure 1, approximately 65% of funding was directed towards biological discovery, with no funding invested in autism research infrastructure or
lifespan issues. In the period 2013 - 2017, more than $40 million was invested in autism research. As shown in Figure 2, research funding was more
evenly distributed during this period.

Conclusions:

The distribution of autism research funding in Australia is similar to the US, the UK, and Canada, with a large proportion of funding directed to
biological discovery. With the establishment of the Autism CRC in 2013, there has been a significant shift both in the extent and nature of funding
for autism research. Further work is needed in order to bring research funding more into line with community priorities, to ensure that funds are
directed to areas where they are most needed and can make the most impact.

116.240 Social Communicative and Motor Competence in an Epidemiological Sample of Rural Ugandan Children.

M. E. Villalobos', E. Bonney?, J. T. Elison®, A. Wosu®, E. Rutebemberwa®, D. Kajungu® and D. Gibson’, (1)Psychiatry, UNC Chapel Hill, Asheville, NC,
(2)Physical Therapy, University of Cape Town, Cape Town, South Africa, (3)University of Minnesota, Minneapolis, MN, (4)John Hopkins School of
Public Health, Baltimore, MD, (5)Makerere University School of Public Health, Makerere, Uganda, (6)Makerere University School of Public Health,
Kampala, Uganda, (7)Department of International Health, John Hopkins School of Public Health, Baltimore, MD

Background: Social communicative skills in early childhood have been shown to be influenced by multiple genetic and socio-cultural factors.
Cultural factors such as childrearing practices have been cited in the literature as plausible explanations for the differences in developmental
trajectories (e.g. motor, language, social and emotional skills etc.) observed among infants from diverse cultural backgrounds. Thus,
environmental variations and differences in children’s abilities may affect social emotional, language abilities, learning and health outcomes. It
has been observed that school-aged children with movement coordination difficulties experience social interaction challenges and vice versa.
However, less is understood regarding the co-occurrence of social communication and motor delays among epidemiological samples of
preschool-age children, particularly in low-and middle-income countries. Few studies have examined social communicative skills and motor
ability among preschool age children in resource-limited settings. Determining whether deficits in social communication and motor development
co-occur during early childhood may help to classify behavioural phenotypes and to identify appropriate interventions to address specific
problems.

Objectives: The purpose of this study was to determine the proportion of children with delayed motor abilities who demonstrate co-occurring
social communication delays among an epidemiological sample of rural preschool age Ugandan children.

Methods: We conducted a population-representative survey of adults aged 18 years and older who lived in the Iganga-Mayuge Health and
Demographic Surveillance Site. Respondents who identified as being a caregiver of a child aged 36-59 months were eligible for the study.
Participants children were assessed using UNICEF's Early Childhood Development (ECD) questionnaire. Descriptive statistics were used to
determine the base rate of children with potential motor and social communication delays.

Results: From November 6, 2017 to June 20, 2018, we enrolled 720 (360 boys, 360 girls) Ugandan children with an average age of [46.9+6.7 months],
Out of the 720 children who were screened, 4.2% [n=30, mean age 45.4 months SD (7.7)] had social interaction challenges, 6.4% [n=46, mean age
46.7 months SD (6.9)] demonstrated receptive language difficulties and 7.4% [n=53, mean age 46.6 months SD (6.7)] were identified as having motor
delays. Of those judged to have impaired social skills, 16.7% demonstrated receptive language difficulties and 6.7% also exhibited motor
problems.

Conclusions: Findings indicate socio-emotional, receptive language and motor problems tend to co-occur among children during the early stages
of development. Integrated screening and surveillance infrastructure need to be developed within the Ugandan low-income context to facilitate
early identification, subtyping and intervention.

116.241 Students with Autism in the First Person. Points of VIEW of Students with ASD and Their Families on the Inclusive
Educational Experience in Mainstream Schools in the Province of Misiones, Argentina.

D. Valdez', |. Mazal? and E. E. E. Iginio®, (1)Universidad de Buenos Aires- FLACSO, Buenos Aires, Argentina, (2)Creer y Crear. Ayudas para las Personas
con TEA, Posadas, Argentina, (3)Creer y Crear. Ayudas para las personas con TEA, Posadas, Argentina
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Background: Misiones is a province in the northeast of the Argentine. Its population is diverse and with great cultural contributions has
descendants of local Guarani aboriginal communities and European immigration. At present there are no epidemiological studies of ASD in the
region or data on health and education services for people with ASD and their families.Our research focuses on the perception of students with
ASD about the support devices they have during the inclusion process in mainstream schools and how parents of students with ASD perceive the
supports their children receive, their scope and limitations.

Objectives: Inquire about the factors that favor/ hinder learning in students with ASD. Explore what type of adjustments may be necessary to
promote the learning of students with ASD in mainstream school.Explore the level of involvement and participation of parents and your
knowledge about support needs of children.

Methods: It is an exploratory investigation, with a descriptive framework.Participants:30 students (8 females, 22 males) with ASD, with verbal
language, between 6 and 13 years old (from first grade of primary school to first year of secondary school) 30 parents of students with ASD. (22
mothers and 8 fathers).Two types of surveys were designed, one for parents and another for students, with accessible language.The surveys were
administered in a personal way to each student who attends school with a support teacher (ST).

Results: Only 25% of the students attend public school. 75% attend private schools. This may be showing the challenges of public policies to
address inclusive education as set out in the UN CRPD. Taking into account the economic difficulties of families in the region, it is very difficult to
find public schools that provide the necessary support for inclusion.The students themselves say that they need ST to carry out school activities,
to help them pay attention and to make the contents easier. Some state that they also help them regulate their behavior problems.70% of
students consider that they need a lot of help from ST.In the present survey, very few students (9%) are included in secondary school. What
happens when children grow up?40% of parent consider the role of ST favors the student's relationship with his peers, provides help and
guidance to teachers and intervenes with specific support in learning.

Conclusions: This research aims to bring relevant information about the perception of students with ASD in mainstream schools about their
support needs. It is necessary to accompany this process of transformation in the region with concrete data, given that the support devices need
training of human resources and budgets adjusted to the needs of the education system.On the other hand, the province of Misiones as an
Argentine border with Latin American countries such as Brazil and Paraguay, with common socio-cultural patterns, can exchange experiences with
them and contribute to the construction of inclusive public policies in the region.Our challenge is to minimize barriers and increase opportunities
for inclusion in the community for people with ASD in low and middle income countries.

116.242 Teacher Training on Autism Spectrum Disorders in Tanzania. Results from a Three Day Workshop

A. Martinge’, N. Naqvi? and S. Wong-Goodrich?, (1)OMPACO, Lexington, MA, (2)lona College, New Rochelle, NY, (3)Psychology, lona College, New
Rochelle, NY

Background: Autism Spectrum Disorder (ASD) is a worldwide phenomenon. There are large disparities in provision of service for children with ASD
around the world. In Africa, many countries have small number of professionals dedicated to working with children with ASD. Recommendations
to address this include increased engagement with community stakeholders, increase in access to information about ASD, and specific trainings
on ASD in community settings.

Objectives: Participants will learn about the successful delivery of a training to increase teachers' basic knowledge about ASD in an urban setting
in Tanzania.

Methods: Participants included special education teachers from schools in Mwanza, Tanzania. They completed a three-day ASD training workshop
in July 2018. The training was hosted by the Organization for Medical and Psychological Assistance for Children Overseas (OMPACO), a United
States based social benefit organization who has conducted trainings in Tanzania since 2011. Of the 39 participants recruited, 35 (17 males and 17
females; Myge = 40.29, SD,qe = 8.50) successfully completed the study. Training materials were developed by OMPACO clinicians who used
PowerPoint presentations and hands-on teaching activities. All information was translated into Swahili for participants. To establish baseline
autism knowledge, participants received a pre-test measure, a translated version of the 49-item Autism Stigma and Knowledge questionnaire
(Harrison et al., 2017). At the end of the training, participants were re-administered the measure. Total knowledge scores on the pre- and post-test
measures were analyzed to examine whether the training led to gains in autism knowledge.

Results: A paired t-test revealed a significant increase in knowledge scores from the pre- (M = 36.09, SD = 3.80) to post-test (M = 39.63, SD = 2.52),
t(34) = 512, p < .001. Cohen'’s effect size value indicated that this was a large effect, d = .86, indicating that the training was effective at improving
autism knowledge in the participants. An exploratory mixed ANOVA with gender as a between-subjects factor did not reveal any effects of gender
on knowledge scores (Fs < 1). In addition, pre-test scores, post-test scores, and difference scores were not significantly correlated with participant
age or with the number of students (with ASD, with an intellectual disability, or combined) that the participants were currently teaching.
Conclusions: The current findings demonstrate a significant gain in autism knowledge, as measured by the questionnaire, at the end of the
training workshop for the teachers who attended. This improvement in knowledge did not appear to be related to participant gender or age, nor
the number of students with ASD or intellectual disability the teachers were currently instructing. Importantly, these findings support the
development of a professional development program on the topic of autism for teachers can be provided in an urban center in Tanzania, and
highlights the need for implementing additional training or retention methods to improve overall basic knowledge of ASD.

Harrison, A.)., Bradshaw, L.P,, Naqvi, N.C., Paff, M.L.,.& Campbell, J.M (2017). Development and Psychometric Evaluation of the Autism Stigma and
Knowledge Questionnaire (ASK-Q). Journal of Autism and Development Disabilities. doi: 10.1007/5s10803-017-3242-x

116.243 The Current Situation and Outlook of Autism in Mainland China
Y. Fan, South China Normal University Autism Research Center, Guangzhou, China

Background: In China, there are more than ten million (10,000,000) people on the autism spectrum as estimated by the prevalence of 1% in the
whole population of one point three billion people. It is an extremely large population but little is known about their living conditions.
Objectives: The present study provides a systematic review of 8 perspectives of the current situations related to autism spectrum disorders (ASD)
in mainland China, including prevalence, diagnosis, intervention, education, employment, family issues, research, and law.
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Methods: Literature review

Results: Results from a review of 26 epidemiological studies from 2000 to 2016 showed that the average prevalence rate was 0.30% (SD = 0.32).
Diagnosis were mainly made by pediatricians using translated tools, such as DSM-5. However, there were very few of them certified to use ADOS,
ADI-R or other established diagnosing and assessment instruments. With regard to intervention, there were around 2000 service providers in
mainland. Among the 47 interviewed organizations, only 37% of intervention approaches they used were established and evidence-based.
According to a survey of 1202 organizations, 92% of them provided rehabilitation and education service while only 8% of them provided
employment service and adult care service. School-aged children with ASD had five options of education placements, including autism schools,
special schools for children with mental retardation, and other three types of placements in mainstream schools. Our review also analyzed the
financial burden of families with a child having ASD. Besides, number of publications in the field of autism were analyzed by year from 2000 to
2015. We found a consistent growing tendency which implied that autism is also becoming a more and more popular research topic in China.
Lastly, we have reviewed the development of laws related to individuals with ASD and its limitations.

Conclusions: Based on the systematic review of the current state of ASD in China, suggestions of the future development in diagnosis, vocational
education and support, and training professionals were proposed.

116.244 The Development of a Comprehensive Autism Spectrum Disorder Support Model (A-Support Model)
Y. Fan, South China Normal University Autism Research Center, Guangzhou, China

Background: More than 10 million people are diagnosed with Autism Spectrum Disorder (ASD) in mainland China as estimated. However, no
current medical interventions demonstrate clear benefit for core symptoms in ASDs. It is a life-long disorder that requires training and support
throughout the whole life. However, there is no comprehensive support model for ASD in mainland China. Teachers and therapists lack guidance
on systematic assessments, interventions, and supports to children with ASD.

Objectives: The current study aims at conceiving a comprehensive Autism Spectrum Disorder Support Model (A-Support Model) from theory to
practice in five perspectives: theoretical framework, teamwork, assessment, intervention, and support.

Methods: Literature Review

Results: The theoretical framework provides a comprehensive understanding of the underlying mechanism of ASD. It was developed based on the
neurological and behavioral research findings from multiple domains, including sensation and perception, thinking and learning style, memory,
multiple intelligence and exceptional abilities, emotion and personality development, and influence of comorbidities. To provide comprehensive
assessment, intervention, and support, transdisciplinary collaboration was recommended and the primary service providers (PSP) approach was
discussed in the context of providing training and support. The rationale of developing a set of ecological assessment was discussed. It guides the
selection of appropriate assessment tools of different domains across ages and levels, and the procedure of transferring the result of assessment
to the development of individual support plan. As for intervention, technical and theoretical eclecticism were reviewed to serve as the theoretical
guidance for the selection of evidence-based approaches according to the goals and individual's characteristics. Ecological support and
longitudinal support were both introduced. The model demonstrates a focus on longitudinal support, especially on identifying, developing and
transforming individual's strength to vocational skills.

Conclusions: The A-support Model was developed as a framework for guiding the assessment, intervention, and support for individuals with ASD.

116.245 The Implementation Challenges of EARLY and Intensive Therapy in the Brazilian Context

M. L. Nogueira’ and J. M. Mendes?, (1)Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, (2)Universidade Federal de Minas Gerais, Belo
horizonte, Brazil

Background: Early intervention can be deeply beneficial for autism spectrum disorder (ASD). According to literature, good prognosis is related to
early, specialized and intensive intervention. However, response to programs is variable. Besides that, it is important to understand the impacts of
interventions models across and within cultures. We intend to present a case study discussing Brazilian social and cultural aspects, which has
appeared during the implementation of an Intervention program based on the principles of Early Start Denver Model (ESDM). For this process,
culture adaptation were needed in many aspects. For exemple: it was impossible for the team to offer therapy sessions at the family residence.
The therapy took place at a school clinic, situated within a Pshycology Departament of an important Brazilian university (Universidade Federal de
Minas Gerais); another point was that we didn’t have all the needed professionals within the interdisciplinary team, so the children had to do
occupacional therapy and speech therapy by side.

Objectives: Evaluate Brazilian social and cultural aspects that interfered in implementation of an early Intervention program.The most important
aspect, which we aim to discuss here, is the difficulty to implement the recommended intensity of the therapy proposed, and the consequences of
failing to do so.

Methods: The child started the intervention at the age of 28 months old and continued the treatment for 9 months long. We provided access to 9
to 12 hours of therapy weekly plus parental coaching (one hour per week). We evaluated the daily progress data and ESDM checklists curricullum.
By evaluating the data collected, in a daily progress record, it was possible to identify variables that interfered in the better progress of the
intervention. In the beginning of the treatment, the child attended 90% of the sessions . During this period, 94% of the objectives were reached
(11 of 13 objectives). However, subsequently, with a slight reduction in the attendance rate, the objectives achievement dropped down to 34%. In
the last quarter, with the lowest attendance throughout the intervention (only 58% in the sessions), the child acquired less than 1% of the
objectives (1 out of 19 objetives).

Results: Therefore, there is a direct relationship between the number of objectives reached and the intensity of the intervention . The low
attendance was due to an increase of family vulnerability, as they are socialeconomically underprivilleged. In Brazilian's public health system,
there is an omission on therapeutic support benefits. Besides that, due to the child’s parent divorce, plus an ASD diagnosis of their second child,
parental stress got higher. Macrossocial aspects (high vulnerability) that can affect the micro-social context of the family (divorce).We suggest the
relevance of intervention intensity, which can only be achieved through public policies that could guarantee the necessary support to families.
Conclusions: More extensive studies on the importance of the support network for families are needed, especially considering the role of the
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state in this scenario. New studies, with better analyses of macro-microssocial variables and considering parental needs, will be needed to figure
out the issue.

116.246 Training Promotores De SALUD to Increase Awareness of Autism Spectrum Disorder in Latino Communities in Cincinnati,
OH
K. Kamimura-Nishimura’, K. W. Burkett', G. Suarez-Cano?, L. Ferreira-Corzo’, T. Smith*, F. Jacquez* and L. Vaughn’, (1)Cincinnati Children's Hospital

Medical Center, Cincinnati, OH, (2)Psychology, University of Cincinnati, Cincinnati, OH, (3)Rush University Medical Center, Chicago, IL, (4)University of
Cincinnati, Cincinnati, OH

Background: Research indicates that Latino children: 1) receive an Autism Spectrum Disorder (ASD) diagnosis less often and 2-2.5 years later than
non-Hispanic Whites, 2) are more likely to be diagnosed with severe ASD, and 3) have more unmet service needs. Thus, there is a need for
effective, affordable, and culturally appropriate interventions for Latino children and their families to increase ASD knowledge. Promotores de
salud have been found to be critical participants in prevention, health promotion, and the delivery of care in the Latino community. A promotores
model used in ASD awareness education has the potential for enhancing healthcare access and earlier ASD identification among Latino children
resulting in improved long-term outcomes.

Objectives: To pilot a promotores de salud intervention to increase ASD awareness in Latino communities.

Methods: We recruited 8 promotores who met the inclusion criteria of being Latino(a), having Spanish as primary language, at least 3 grade
reading level, and possessing leadership qualities identified by their community leaders. The first aim of the study was to conduct a promotores
training on early signs of ASD and resources founded on a curriculum-based manual that was adapted from the Autism Promotor Manual (Spanish
version/UCLA and Autism Speaks). The investigators tailored it to Cincinnati/Northern Kentucky developmental and community resources. The
focus of the 15-hour training was to prepare promotores to conduct community outreach and education on developmental milestones, ASD and
Developmental Disabilities (DD), parental advocacy, and system navigation. We also used the “Learn the Signs. Act Early” booklet as a reference
for the developmental milestones training. The key outcomes of this aim included increased ASD knowledge and acceptability (satisfaction) with
the training by promotores. The second aim was to pilot test an approach to disseminate ASD awareness education by promotores teaching other
Latino community members. The key outcomes included feasibility (spread of awareness training) and acceptability (satisfaction) with the
promotores approach, and increase in ASD knowledge by community participants.

Results: For the first aim, acceptability of the promotores training survey (n=8) indicated high satisfaction with the training and curriculum. Using
a 5-point Likert Scale, the majority of the promotores strongly agreed with the four survey statements: “the presentation helped me learn better
ways to help my children learn and grow”; “the new things | learned were helpful to me”; “after hearing the presentation | want my child to be
regularly screened for his/her learning and growing”; and “I would recommend this presentation to others”. We used the paired samples t-test
and found no significant changes in pre-post ASD knowledge among the 8 promotores. For the second aim, 120 Latino community members
participated in the ASD awareness education and they rated the promotores model with high satisfaction (e.g., 100% would recommend this

presentation to others) and demonstrated significantly increased pre-post ASD knowledge (p < .01).

Conclusions: Since the promotores model was highly acceptable and demonstrated significant increased knowledge in ASD among the Latino
community, our next step is to develop a promotores “train the trainer” approach to disseminate the ASD knowledge exponentially.

116.247 Transforming the System of Care for Children with Autism in Post-Soviet Kazakhstan

S. An’, C. Chan? and A. Kanderzhanova', (1)Sociology and Anthropology Department, Nazarbayev University, Astana, Kazakhstan, (2)Department of
Biomedical Sciences, Nazarbayev University, School of Medicine, Astana, Kazakhstan

Background:

Over the past thirty years since the collapse of the Soviet Union,the system of care for children with ASD in Kazakhstan, a post-Soviet state in
Central Asia, has been undergoing major restructuring. Autism was not included in the Soviet classification of psychiatric disorders; instead cases
of ASD were registered and treated under other names (e.g., oligophrenia, schizophrenia, mental retardation). The Soviet system of care for
children with autism was characterized by the dominance of a medical model of disability, in which the institutionalization of children with
special needs was the main mode of care provision. The post-Soviet child welfare reforms include the development of community-based care and
inclusive education for children with autism.

Objectives:

This study has three main objectives: (a) to map out the transforming system of healthcare, educational, and social services for children with ASD
in Kazakhstan; (b) to examine gaps in the provision of healthcare, educational, and social services for children with ASD from the perspectives of
family caregivers of different ethnicities; and (c) to identify provincial commonalities and differences in the provision of care for children with
ASD.

Methods:

We employ an exploratory qualitative research design using purposive sampling procedures and utilizing two sources of data: (1) 8 focus groups
with family caregivers of children with ASD (56 participants in total); (2) 16 in-depth interviews with professional service providers for children
with ASD (doctors, psychologists, educators, etc). The study geography includes 6 urban locations in different provinces of Kazakhstan, including
two major cities of Astana and Almaty and 4 smaller towns. Focus group data were transcribed and analysed using open coding and axial coding
procedures (Charmaz, 2000). Interviews with service providers were analyzed using a framework analysis method (Ritchie & Lewis, 2003).
Results:

This analysis points to the evolving and fragmentary system of governmental and private services for children with ASD. Recently introduced
services are often inaccessible or unaffordable, from parents’ perspectives. The development of services in small towns is lagging behind the big
cities. The lack of agreed upon diagnostic criteria of ASD leads to multiple diagnoses and the delayed detection of ASD. Once a child is diagnosed
with ASD, parents are rarely offered professional guidance regarding the planning of care for the child and services available in the community.
Furthermore, parents face barriers to accessing special education, while inclusive education programs for children with ASD are insufficient. There
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are also barriers to accessing limited public benefits and social programs for families. Better-off families seek private services and pay out of
pocket, whereas poor families can only rely on limited public services. Finally, parents with autistic children face stigma and isolation in the
community.

Conclusions:

The study points to the gaps in the provision of healthcare, social and educational services for children with ASD and develops policy
recommendations. The study also offers important insights into the challenges to the development of care for children with ASD in a post-Soviet
context.

116.248 Un Camino Hacia Delante (A "way" forward): A Productive Path for Spanish-Speaking Families
K. Guerra', E. Kaiser’, M. Costo’ and J. L. Stapel-Wax? (1)Marcus Autism Center, Atlanta, GA, (2)Emory University School of Medicine, Atl, GA

Background:

One of the fastest growing ASD populations in the United States is the Latino population (Baio et al, 2018), yet several studies have documented
that Latino children have less access, lower levels of utilization and worse quality of health care services when compared with White children
(Liptak et al. 2008; Parish et al. 2012). In a study that examined Latino parents’ perspectives to barriers to diagnosis, parents listed 3 categories as
barriers-community knowledge and perception of ASD, parent and family factors and health care system barriers (Zuckerman et al. 2013b. Magana
et al (2013) along with other studies of Latino families of children with ASD also found that a lack of information in the community was an
important factor that created a barrier to service use.

Objectives:

The objective is to provide an exemplar pathway for Spanish-speaking families’ to support the learning needs of young children with autism,
looking at the quantitative and qualitative impact the pathway.

Methods:

Caregivers who speak Spanish as their primary language and/or identify themselves as Hispanic were offered several options to help support the
needs of their children.

As part of a funded research study, primary care practices who serve Spanish-speaking families were asked to screen their patients ages 9 to 20
months with an online screening tool available in both Spanish and English. After completing the screening, families were encouraged to enroll in
a web-based portal giving them access to online resources in their primary language. Children with a positive result for autism on the screening
were invited to participate in a no-cost diagnostic evaluation.

In addition, a support group for families conducted in Spanish was offered at the center where the evaluations are conducted. This led to a
funded study to provide a monthly training program for Latino families led in Spanish by a bilingual SLP on social communication strategies for
children with ASD.

Results:

Data will be provided to show the number of families who completed the screening in Spanish, number who accessed the web-based resources,
and those who participated in the support group and in the training.

To date 333 families have completed the online screening in Spanish, 132 enrolled in the resource portal. Thirty of the children screened received
a positive outcome for autism. We also had an average of 8 to 14 Spanish speaking caregivers attend a monthly parent support group. In addition,
6 Spanish-speaking families enrolled in a study on social communication strategies for their children with ASD. Of the 6 families, 4 of them came
in through a community based screener.

Conclusions:

Offering screening, evaluation and support services in the primary language leads to possibly narrowing the diagnostic gap for Latino children
with ASD, increasing Latino parental engagement, improving better understanding of ASD, and more focus on seeking El services. We will examine
whether there is an increase in caregiver ability to support and advocate for their child’s needs, a decrease in parental stress, and an increase in
the confidence to mentor other families.

116.249 Understanding the Stigma Associated with Autism in Older Filipino Communities: A Case Study
T. Nguyen’, A. Osuna? and T. W. Vernon?, (1)Ross S. Sterling High School, Baytown, TX, (2)University of California Santa Barbara, Santa Barbara, CA

Background: A major disparity currently exists between White and ethnic minority families regarding the identification and diagnosis of ASD.
Potential barriers to the identification of autism within these generally underrepresented ethnic communities may include stigma that is
associated with ASD and is especially prevalent within the older generations of these communities. Understanding the conceptualizations held by
the older generations about ASD may offer additional insight into the unique challenges that ethnic minority families who have children with ASD
experience.

Objectives: To understand the experiences of an individual with stigma that she and her son encountered from the older Filipino community.
Methods: The study is a descriptive case study that thematically analyzed qualitative data from a 40-year-old Filipino mother of an 8-year-old boy
with an ASD diagnosis. The principal investigator and the interviewee engaged in a video-recorded semi-structured interview that was then
transcribed and thematically analyzed using an inductive approach. The interview was coded twice in order to establish interrater reliability, and
a member check with the participant was performed for interpretation accuracy.

Results: Three main themes emerged from the interview: stigma, cultural differences, and generational differences. The results indicated that the
stigma experienced by the interviewee was related to themes of cultural and generational differences, signifying that stigma may be both a
culturally-specific and a generationally-specific phenomenon. Particularly, the interviewee cited a lack of awareness and heightened stigma
regarding ASD within older generations and her inability to educate and refute those negative perceptions as a result of the cultural practice of
respecting elders. The participant further shared that in order to decrease public stigma regarding ASD in the older Filipino generations, parents
must first confront their own perceived stigma about ASD. The results highlight that stigma acts as a prevalent barrier in preventing parents from
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seeking services for their children.

Conclusions: The present study offers insight into the experiences of ethnic minority families with stigma in the context of cultural and
generational differences. Future studies should include multiple participants to increase the generalizability of the results.

116.250 Visual Attention during Narration in Autism: A Cross-Cultural Study

K. Nayar', X. Kang? P. Wong? and M. Losh?, (1)Feinberg School of Medicine, Department of Psychiatry and Behavioral Sciences, Northwestern
University, Evanston, IL, (2)The Chinese University of Hong Kong, Ma Liu Shui, Hong Kong, (3)Communication Sciences and Disorders, Northwestern
University, Evanston, IL

Background: Differences in visual attention have been documented in ASD, and are thought to importantly relate to clinical-behavioral features
(Frazier et al., 2017). However, most of this work has been conducted in Western countries, where attentional bias toward salient information
(particularly social stimuli) has been observed. Cross-cultural investigation is important to evaluate potential environmental/cultural influence on
visual attention in ASD. In East Asian cultures, attentional biases toward contextual or less focal information (e.g., making judgements about a
character based on the contextual setting) is commonly observed (Nisbett et al., 2001; Kitayama et al., 2003; Blais et al., 2008), similar to the
attentional biases reported in ASD in Western cultures. This study investigated cross-cultural differences in visual attentional during narration in
ASD across Western (US) and East Asian (Hong Kong; HK) cultures, with the prediction that the ASD-HK group would exhibit similar social attention
patterns to Control-HK and ASD-US groups, but both ASD groups would differ significantly from control-US individuals.

Objectives: To characterize the cultural influence on visual attention patterns in ASD.

Methods: US participants included 27 individuals with ASD and 82 controls. Age- and 1Q-comparable samples were included from HK (n=37 ASD,
n=61 control). Gaze was tracked while participants completed two narrative tasks differing in structure and content (a structured wordless picture-
book (PB), and a less structured more emotionally evocative task involving six images selected from the Thematic Apperception Test (TAT) (Murray,
1943)). Proportions of fixations to face, bodies, and setting were recorded, and in the TAT, analyzed across scenes differing in dominance of
animate (i.e., face-dominant or body-dominant) vs. contextual scene (i.e., setting) information.

Results: The HK ASD and control groups made more setting fixations compared to both US groups in the structured PB task (ps<.01). In the TAT,
during setting-dominant images, a hierarchical pattern emerged with the control-US group making the fewest setting fixations compared to
control-HK, followed by ASD-US, followed by ASD-HK, who made the greatest number of fixations towards the setting (ps<.05). During face-
dominant images, the ASD-HK group made fewer face fixations than the ASD-US group (p<.05). Finally, in a body-dominant image depicting
interacting characters, both control groups made more body fixations than the ASD-HK group (ps<.05), and both US groups made more face
fixations than the ASD-HK group (ps<.05).

Conclusions: Cultural differences in gaze emerged and varied by context. During the more structured task, both HK groups differed in setting
fixations from the US groups, but only individuals with ASD (regardless of culture) fixated more towards the setting during the less structured,
more emotionally evocative TAT task. The hierarchical pattern that emerged in fixation to setting across cultures by groups suggests an interplay
between cultural influence and ASD-status on visual attention that is impacted by narrative structure and emotional content. Further, attention
towards faces was reduced across both HK groups, suggests a cultural influence observed particularly in images depicting human interactions
characters.

116.251 Vitamin D Deficiency Among Paediatric Patients with Autism in Malaysia

S. Jayanath’, C. Y. Fong’ and M. N. Ashikin?, (1)Paediatrics, University of Malaya, Kuala Lumpur, Malaysia, (2)Paediatrics, Cyberjaya University
College of Medical Sciences, Cyberjaya, Malaysia

Background: There is a paucity of studies evaluating vitamin D deficiency and severity of autism. This pilot study determined the prevalence of
vitamin D deficiency and insufficiency in paediatric outpatients with autism, under follow up at University of Malaya Medical Centre (UMMC), Kuala
Lumpur. This is the first study of its kind involving paediatric patients with autism in South-East Asia.

Objectives: (1) Determine the prevalence of vitamin D deficiency and insufficiency among patients, aged 3 - 16 years, with autism, (2) Compare the
severity of autism, as measured via Childhood Autism Rating Scale, 2" Edition (CARS-2) scores, in the vitamin D deficient, insufficient and
sufficient groups, (3) Compare the severity of behavioural symptoms, as determined by Aberrant Behaviour Checklist, 2" Edition (ABC-2) scores
according to vitamin D status.

Methods: All patients diagnosed with autism, who presented to the Developmental Paediatrics Clinic, UMMC, during a 2-month period,
commencing in September 2018, were included. Socio-demographic data and information regarding risk factors for vitamin D deficiency were
obtained. Risk factors that were assessed included age, sex, skin pigmentation, pubertal status, dietary recall, sunlight exposure, physical activity
and past history of non-traumatic fractures. The severity of autism was determined via the CARS-2. The ABC-2 was used to assess behavioural
symptoms. Serum levels of 25-hydroxy vitamin D, intact parathyroid hormone, phosphate, calcium and alkaline phosphatase were taken. Renal
impairment and liver impairment were excluded. The cut-off for vitamin D deficiency was < 35 nmol/L, insufficiency: 36-49 nmol/L and vitamin D
sufficiency: > 50 nmol/L. Patients with vitamin D deficiency were commenced on a 3-month course of cholecalciferol, 1200 1U, daily. Patients in this
pilot study have been recruited as part of a larger study (n = 100), whereby CARS-2 and ABC-2 scores pre- and post-treatment will be performed to
determine whether treatment of vitamin D deficiency reduces the behavioural symptoms of autism.

Results: There were 25 participants (92% male, 8% female). The mean age of participants was 6 years (71.8 months). The prevalence of vitamin D
deficiency was 12%, and 32% had vitamin D insufficiency. The mean CARS-2 score was 37.5 (range: 26 - 46.5). The majority (64%) had moderate-to-
severe symptoms of autism. Four (16%) had mild-to-moderate symptoms. Table 1 shows the distribution of patients according to CARS-2 severity
and vitamin D status. No significant correlation was found between CARS-2 total raw scores or T-scores and vitamin D status. Negative correlations
were found between vitamin D levels and the ABC-2 Irritability subscale score (R = -0.24, p = 0.26) and the ABC-2 Hyperactivity/Noncompliance
subscale score (R = -019, p = 0.36). However, these did not reach a level of statistical significance.

Conclusions: Despite the availability of year-long sunlight in Malaysia, a significant proportion (44%) of patients with autism in the study were
either vitamin D insufficient or deficient. CARS-2 and ABC-2 scores were not significantly correlated with vitamin D levels. A larger sample size will
be required, as in the follow up study.
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117.252 Adapting Virtual Reality Job-Interview Training for Transition-Age Youth on the Autism Spectrum

M. Smith’, R. Pinto?, L. E. Smith DaWalt?, J. D. Smith*, K. Sherwood?, J. L. Tayloré, K. Hume’, T. Dawkins®, M. Baker-Ericzen®, T. W. Frazier'’, C. Steacy™
and L. Humm™, (1)University of Michigan, Ann Arbor, Mi, (2)Social Work, University of Michigan, Ann Arbor, Mi, (3)University of Wisconsin-Madison
Waisman Center, Madison, Wi, (4)Northwestern University, Chicago, IL, (5)University of Michigan-Ann Arbor, Ann Arbor, Mi, (6)Vanderbilt Kennedy
Center, Nashville, TN, (7)Frank Porter Graham Child Development Institute, University of North Carolina at Chapel Hill, Chapel Hill, NC, (8)University
of North Carolina at Chapel Hill, Chapel Hill, NC, (9)Rady Children's Hospital San Diego, San Diego, CA, (10)Autism Speaks, New York, NY,
(11)SIMmersion LLC, Columbia, MD, (12)SIMmersion, Columbia, MD

Background: Virtual Reality Job-Interview Training (VR-)IT) is an efficacious Internet-based intervention for adults with severe mental illness (SMI).
Evaluations of VR-JIT have shown improved interview skill and access to employment in several cohorts of adults with SMI and with autism
spectrum disorders (ASD). VR-JIT trains participants how to fill out job applications and handle job interviews. Trainees receive feedback through
in-the-moment nonverbal cues, critiques, and recommendations for improving performance.

Objectives: Our study sought to adapt VR-JIT for transition-age youth with ASD (TAY-ASD) by recruiting TAY-ASD and adult stakeholders to review
VR-JIT and provide their feedback on how to optimize its accessibility and acceptability.

Methods: We recruited n=24 TAY-ASD and n=21 adult stakeholders from public and charter schools, transition programs, and community service
providers. Participants provided feedback on VR-JIT to enhance its applicability to TAY-ASD. We analyzed data from TAY-ASD and stakeholders,
presented their quantitative and qualitative responses to community and scientific advisory boards for review and recommendations, and
adapted the intervention design and content.

Results: Our adaptations included adding diversity (gender; race/ethnicity) to the virtual hiring manager; shortening the interview by reducing
response options; increasing social storytelling to enhance engagement with VR-JIT core components; adding employment opportunities more
relevant to younger workers; reducing the reading level; adding bullet points, voiceover, and imagery/video; and adding new learning goals.
Conclusions: This study presents a rigorous and innovative methodology for adapting VR-JIT to meet the needs of TAY-ASD. We review our
engagement with TAY-ASD and stakeholders, and discuss the standardized coding scheme we used to adapt VR-JIT and the usefulness and
limitations of employing this methodology in adapting other behavioral interventions.

117.253 Pilot RCT of the Employment Success Intervention: Increasing Vocational Soft Skills in Adults with ASD

M. Baker-Ericzen', M. Fitch', A. Tran? and K. Scarvie3, (1)Rady Children's Hospital San Diego, San Diego, CA, (2)Child and Adolescent Services
Research, Rady Children's Hospital, San Diego, CA, (3)Child and Adolescent Services Research Center, Rady Children's Hospital, San Diego, CA

Background:

Longitudinal studies of intellectually able adults with autism have shown consistent and persistent deficits across cognitive, social, and
vocational domains, indicating a significant need for effective treatments for these functional disabilities (Howlin, 2000). The cognitive and social
skill deficits, "Soft Skills" which predict vocational outcomes, have been identified as major challenges to employment success for these adults
(Kautz et al, 2014).

Objectives:

This study tested through a pilot randomized clinical trial a novel, community-based intervention teaching vocational soft skills through the
manualized Supported employment, Comprehensive Cognitive Enhancement & Social Skills (SUCCESS) program within public vocational agencies.
Multiple outcomes were assessed including cognitive skills, social skills, functioning, employment and satisfaction

Methods:

A total of 39 adults (p= 25.5 SD=6.01 yrs) participated. The participants were male (80.5%), race/ethnically diverse (44%), average 1Q ((u= 64.6
SD=15.6), 61% receiving Disability Services and 39% on SSI. A total of 16 adults were randomized to the SUCCESS intervention group. The SUCCESS
curriculum was delivered weekly for 90minutes via active group participation during a work meeting. Skills taught include executive functioning:
attention, learning, memory, prospective memory, cognitive flexibility, problem solving, goal oriented thinking and contextual awareness and
social cognition: social conversation (giving and receiving compliments, feedback and help), social relationships, initiations, social media and
social networking. Adults in the usual care control group (n=23) received similar level of supportive contacts. Pre and post assessments include a
full battery of assessments including 1) cognitive skills: Behavior Rating Inventory of Executive Function- Adult Version (BRIEF-A), DKEFS; 2) social
skills: Social Responsiveness Scale-2 (SRS-2), Social Skills Performance Assessment (SSPA); 3) functioning skills Waisman-Adaptive Daily Living (W-
ADL) and 4) vocational outcomes of employment: pay rate, hrs worked, type of job. Data was gathered from standardized measures (participant
and parent report) and program staff ratings.

Results:

Analyses consisted of calculating Intent-to-treat ANCOVAs (Group) by (Time) Controlling for 1Q. Findings reveal significant differences by group on
cognitive, social, employment and efficacy measures with medium to large effects on executive functioning (ES=.23- .86) and social functioning
(.75-1.31) for the intervention group but no to small improvements for control group (ES=.01-.25) (Refer to Table 1 & Figures 1 & 2). Intervention
group had greater improvement with 38% (n=6) participants obtaining employment and 69% (n=11) increasing wages overtime while 0% of control
group obtained employment while 3 adults loss jobs. Only 13% (3 adults) increased wages.

Conclusions:

This study demonstrates that a vocational soft skills intervention positively impacts adults with ASD. Adults receiving the intervention were
substantially more prepared for the workforce and were employed at higher rates. This job-training program revealed high satisfaction and
promise towards vocational success for adults with ASD.
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117.254 I|dentifying and Targeting Priority Skills in Transition Programming for Students on the Autism Spectrum through Multi-
Informant Assessment

K. Hume, Frank Porter Graham Child Development Institute, University of North Carolina at Chapel Hill, Chapel Hill, NC

Background: Post-high school outcomes are particularly bleak for students with autism spectrum disorder (ASD). One malleable contributor to
post-school outcomes is the quality of the transition plans developed as part of the Individualized Education Plan (IEP). The Secondary School
Success Checklist (SSSC) is a new measure developed to allow students across the spectrum to describe their current skill level in transition-
related domains as well as rank their priorities for goal setting, thus actively contributing to the transition planning process.

Objectives: This study examines (a) the transition-related skill level of adolescents with ASD as reported by each respondent group, (b) the
perceived importance of each skill across respondent group, and (c) the relationships between the rankings of each respondent group. This will
provide unique insight into the experiences and self-identified priorities of high school students with ASD, provide guidance for staff and families
during the transition planning process, as well as inform intervention development/ implementation to ensure priorities are addressed.

Methods: Data were drawn from a larger ongoing RCT of high school students with ASD. The sample includes 547 adolescents and their parents
(mean age= 16.4; mean nonverbal 1Q=85.8; mean Vineland=75.8) from 3 states. The student version of the SSSC has 20 items, each which is linked
to key items on the teacher and parent versions (105 items). Both sets of items were representative of four key domains: independent behavior,
transition, social, and academic.Mean levels of skill performance and importance are reported across domain and informant, and differences
between groups and domains were examined. Next, the inter-rater reliability across respondents for skill level and priority scores were
conducted, and finally we ran paired sample t-tests to determine which domains were rated as most important by informant group.

Results: The study findings indicate that adolescents rated themselves as higher skilled on SSSC items than did parents or teachers. There were
significant differences across the informant groups, with differences on up to 18 of 20 items (adolescent- parent), with low agreement across
raters (weighted Cohens kappa= adolescents had very low agreement with both parents,10 and teachers .11; parents and teachers had slightly
higher agreement .20. Although the ratings varied, there was some agreement in the ranking of the highest and lowest rated skills across all three
groups. Adolescents consistently had lower percentages on items marked as a priority across skills and informant group; however, even the
lowest percentage on the priority ratings from adolescents was close to 70%. Again, though variable, there was agreement across all three groups
on the rankings of several of the highest and lowest priority skills.

Conclusions: This is the first study to examine the perceived skill level and importance of transition-related skills among adolescents with ASD,
their parents, and teachers. This is the largest current sample of adolescents with ASD (i.e. most recent NLTS2 sample was followed until 2009) and
this data provides an important snapshot into student performance of key transition-related skills, providing a profile of both student strengths
and needs as reported by multiple informants.

117.255 Self-Determination in Transition-Aged Individuals with Autism Spectrum Disorder

B. Tomaszewski', L. G. Klinger?, M. R. Klinger, A. F. Berman* and C. E. Pugliese®, (1)Frank Porter Graham Child Development Institute, University of
North Carolina at Chapel Hill, Chapel Hill, NC, (2)TEACCH Autism Program; Psychiatry, University of North Carolina, Chapel Hill, NC, (3)UNC TEACCH
Autism Program, Chapel Hill, NC, (4)Psychology and Neuroscience, University of North Carolina at Chapel Hill, Chapel Hill, NC, (5)Children's National
Health System, Washington, DC

Background: Self-determination refers to an individual's causal agency in their own lives and is associated with positive post-secondary outcomes
in individuals with disabilities and young adults with ASD. Few studies focus on examining self-determination in this population. Identifying
predictors of self-determination from multiple perspectives may inform important intervention targets for transition-aged individuals with ASD.
Objectives: The purpose of the current study was to examine associations between autism symptoms, executive function, depression symptoms,
and self-determination using parent-report and self-report in transition-aged individuals with ASD.

Methods: Participants included 124 transition-aged individuals with ASD without intellectual disability ages 14-21 (Mean= 17.6 years) drawn from
two sites, North Carolina and Washington, D.C. Parents completed questionnaires of autism symptoms using the Social Responsiveness Scale,
executive function using the Behavior Rating Inventory of Executive Function (BRIEF) and self-determination using the AIR Self-Determination
Scale (AIR-SDS; Wolman et al., 1994). The AIR-SDS parent-report assesses three domains: Ability, Opportunities at Home, and Opportunities at
School. The ability domain assesses whether an individual has the knowledge to make choices and decisions, plan and set goals, and the skills to
reach their goals. The opportunity domain assesses whether an individual has opportunities in their environment to use their abilities.
Individuals with ASD completed the AIR-SDS self-report and a questionnaire on depressive symptoms using the Center for Epidemiologic Studies
Depression Scale (CESD). The AIR-SDS self-report assesses two domains: Capacity and Opportunity. The capacity domain includes ability,
knowledge, and perceptions of self-determination.

Results: The AIR-SDS demonstrated internal consistency for both parent report (Cronbach’s a=.88) and self-report (Cronbach’s 0=.91). Parent and
self-report total scores were not significantly correlated (r=16, p=12). Parents (M=69.1) reported significantly higher levels of total self-
determination than students (M=541, t[94]=11.89, p<.001). Multivariate multiple regressions were performed to examine the extent to which the
General Executive Composite on the BRIEF T-score, SRS Total T-score, and CESD sum predicted domains of parent-reported and self-reported self-
determination. Executive function accounted for 31% of the variance in overall parent-reported self-determination. Specifically, decreased
executive function difficulties were significantly associated with parent-reported increased ability (B=-.03, p< .001,7>=19) and increased
opportunities at home (B=-.03,1?=16,p<.001) controlling for age, autism symptoms, and depression. Decreases in age were significantly associated
with parent-reported increased opportunities at home (B=-.06,n2=.07,p=.03). Depression accounted for 8% of the variance in overall self-reported
self-determination. Specifically, decreased depression symptoms were significantly associated with self-reported increased capacity (B=-.02, p<
.001,n%=.06) and increased self-reported increased opportunity (B=-.02, p=.03,n%=.06) controlling for age, executive function, and autism symptoms.
Conclusions: Overall, parent and self-report AIR-SDS appear to be internally reliable measures, although are not related to each other. The lack of
association between these measures suggests the importance of incorporating multiple perspectives when measuring outcomes. Parents of
younger adolescents with increased every day executive function skills reported higher levels of self-determination. Adolescents with less
symptoms of depression reported higher levels of self-determination. Thus, self-determination may be a meaningful outcome measure for
interventions targeting executive function and emotion regulation.
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117.256 Comparative Randomized Control Trial for Infants at-Risk of Autism Spectrum Disorder: Outcomes from a Standard
Measure of Play

A. Gulsrud', J. R. Williams? and C. Kasar#, (1)UCLA Semel Institute for Neuroscience & Human Behavior, Los Angeles, CA, (2)Biostatistics, UCLA, Los
Angeles, CA, (3)University of California, Los Angeles, Los Angeles, CA

Background: There is increasing interest in interventions targeting the infant and early toddler years, when it is believed that the developmental
course of ASDs can be substantially altered. Parent-mediated interventions are important at this age as they provide an opportunity to begin
treatment early and at a high dose. Interventions that target joint attention, engagement and play are also important for this age.

Objectives: The goal of this study was to rigorously test parent-mediated Joint Attention, Symbolic Play, Engagement and Regulation (JASPER) for
infants at-risk for ASD. JASPER augmented one of two early intervention classrooms that used a global infant curriculum, Assessment, Evaluation,
and Programming System for Infants and Children (AEPS; Bricker, 2002). AEPS-only (referred to as Standard Baby) was compared to AEPS+ Baby
JASPER (referred to as Baby JASPER). In addition, parents randomized to Baby JASPER received hands-on, individualized training in JASPER and
parents in the Standard Baby condition received parent education classes.

Methods: In total, 105 at-risk toddlers, 12 to 22 months old, were referred and screened for study entry. Eighty qualified for the trial by scoring with
at least mild to moderate concern on the ADOS-2 Toddler module. The children were predominately male (80%) and ethnically diverse (54%) with
an average age of 17.66 months (SD = 3.08). Once enrolled, the children were randomized to Baby JASPER or Standard Baby, twice-weekly for two
months. Assessments were completed at baseline and immediately following the 8-week treatment period, which included the Structured Play
Assessment (SPA; Ungerer & Sigman, 1981), a standardized play assessment delivered by a clinician blind to treatment status and unfamiliar to the
child. The SPA was coded for overall play level, play diversity, and frequency of play acts.

Results: A zero-inflated Poisson regression with a random intercept was used to model the change in symbolic play due to excessive zero counts.
A majority of children, 88% in the Baby JASPER group and 83% in the Standard Baby group, had no acts of symbolic play at baseline. Both groups
saw improvement in the percentage of children with at least some symbolic play at Week 8 Exit (80% versus 62%, respectively), however, children
in the Baby JASPER group had a greater increase in the frequency of symbolic play compared to the Standard Baby group. On average, children in
the Baby JASPER group had 4.2 times more symbolic play from baseline to Exit compared to the Standard Baby group, controlling for expressive
language, receptive language, visual reception, severity, and chronological age with 95% Cl (1.2, 15.2) and ANOVA Type Il p-value = 0.03.
Conclusions: Both treatment groups noted improvement in play skills over the course of intervention. Of the children with at least some symbolic
play, the children in the Baby JASPER treatment showed greater increases compared to the Standard Baby treatment group. Of note, play
outcomes were assessed using a standard measure of play conducted by a novel administrator, blind to treatment status, suggesting that the
treatment effect generalized outside of the parent-child dyad.

117.257 Using Mobile Robots to Facilitate Academic Skills in Children with ASD

S. Srinivasan™, M. Kaur?, C. M. Wanamaker*, T. Gifford*, K. L. Marsh® and A. Bhat®”, (1)IDC School of Design, Indian Institute of Technology Bombay,
Powai, Mumbai, India, (2)Department of Kinesiology, University of Connecticut, Storrs, CT, (3)Psychology and Human Development, Vanderbilt
University, Nashville, TN, (4)University of Connecticut, Storrs, CT, (5)Psychological Sciences, University of Connecticut, Storrs, CT, (6)Department of
Physical Therapy, University of Delaware, Newark, DE, (7)Department of Psychological & Brain Sciences, University of Delaware, Newark, DE

Background: In the last few decades there has been growing research on the use of robots to facilitate social communication, motor, and
behavioural skills in children with Autism Spectrum Disorder (ASD). Robot-child interactions are motivating for children with ASD and robots can
in fact serve as models to teach children and help them practise critical social communication skills such as turn taking and joint attention as
well as motor skills such as imitation, praxis, and interpersonal synchrony.

Objectives: The data reported here are part of a larger project aimed at examining the efficacy of novel, robotic interventions for school-age
children with ASD. Our talk will focus on assessing the effectiveness of an 8-week intervention using mobile robots to promote
academic/cognitive skills in 8 children with ASD.

Methods: 8 children diagnosed with ASD between 5 and 12 years of age participated in the study. Children received 2 expert-delivered and 2
parent-delivered sessions each week. The expert-delivered sessions involved interactions with a mobile robot, Rovio™ (WowWee®), and an adult
partner. The Rovio robot was controlled by a second adult in the room. Children engaged with Rovio in the context of a ‘walking’ game where
children and their adult partners were asked to follow the Rovio robot as it traced alphabets/shapes in a 9-point square grid drawn on the floor.
Children were thereafter asked to guess the traced shape and complete 8 worksheets associated with the traced alphabet. Worksheet activities
included tracing the alphabet on paper, sounding the alphabet, finding upper and lower case versions of the alphabet in letter mazes, matching
spelling and pictures of objects, and fill in the blank activities using the traced alphabet. We scored and compared worksheets completed by
children during an early (Session 1), mid (session 9), and late (session 15) training session. Specifically, we coded for the total number of attempts
per task, total number of prompts (verbal, gestural, visual, or manual) required to complete each worksheet task, overall accuracy of performance
(0 incorrect, 1 - correct performance), and total time taken to complete each task. For each variable, a final score was obtained by summing across
all 8 worksheets completed per session.

Results: Children significantly reduced the time taken to complete tasks and the amount of prompts required to complete worksheets in the late
sessions compared to the early and mid-sessions with 7 out of 8 children following the group trends. In terms of accuracy of responses, although
there were no statistically significant results, 5 out of 8 children improved their accuracy of performance in worksheets from early to late
sessions.

Conclusions: Our preliminary results suggest that games involving mobile robots can serve as promising contexts to promote academic and
literacy-related skills in school-age children with ASD.

117.258 Practitioner Perceptions of the Benefits and Barriers to Robot-Mediated Interventions

K. J. Greenslade’, M. ). Pond" and M. Begum?, (1)Communication Sciences and Disorders, University of New Hampshire, Durham, NH, (2)Computer
Science, University of New Hampshire, Durham, NH
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Background: Over a decade of research has demonstrated robots’ potential as an intervention tool for children with ASD(Begum et al., 2016; Diehl
et al., 2012). Over 400 commercially available robots (Softbank Robotics’s NAO, Robokind’s Milo) are estimated to be in current use in
school/therapy-based intervention for children with ASD (personal communication with ROBOTTECA.com and Robokind). Despite advances, gaps
exist in the understanding among robotics researchers, robotics companies, and stakeholders (children with ASD, families, practitioners) about
the clinical utility of robot-mediated interventions (RMI), best practices in RMI, and hardware/software requirements to establish RMI as an
evidence-based practice for children with ASD.

Objectives: To identify practitioner perceptions of supports and barriers to RMI implementation.

Methods: Eight practitioners who used RMI with children with ASD (three with programming expertise[PE], five with no programming
expertise[NPE]) were recruited with assistance from Mike Radice(ChartaCloud Robotics). They completed a survey with six demographic(e.g.,
specialization, caseload size), 12 yes/no(e.g., “is the program interface easy to use?”), and 10 open-ended questions(e.g., “What is your opinion
about robots as an intervention tool?”). Mixed methods analyses were conducted: thematic analyses(Attride-Sterling, 2001) identified Basic,
Organizing, and Global themes for open-ended questions; descriptive analyses examined quantitative data for PE and NPE practitioners.

Results: Three Organizing Themes (benefits of robot instruction/learning, usefulness of robots, and individualized response to robots) emerged
from the question about robots as an intervention tool. Practitioners reported that robots can facilitate social behaviors and promote
generalization through predictable, motivating activities. Robots’ usefulness was limited by reduced functionality, ease of use, and
number/variety of programs, and increased costs. Robots were perceived to be more or less useful than other technologies, based on users’
experiences. Students’ responses, motivation, and engagement with the robot were reportedly individualized. The Organizing Themes converged
around one Global Theme(perceptions of robot benefits/drawbacks).

A question about limitations of apps for individualized intervention yielded two organizing themes (robot apps/interface are not user-friendly,
robots’ design limits practical scope/usefulness for intervention). Practitioners reported that apps were not flexible/customizable to suit users’
needs. Robots’ functionality was reportedly limited/inconsistent, and apps did not account for individual needs of students with ASD. Existing
apps were limited in number, curriculum, target behaviors, and appropriateness. The Organizing Themes converged around one Global
Theme(robot app limitations).

Quantitative data reinforced qualitative results, especially related to robots’ ease of use and customizability. Three NPE practitioners indicated
programming was difficult and time-consuming. One PE and two NPE reported the programming interface was not easy to use. Four NPE
practitioners preferred for a programmer to help program the robot and believed RMI would be more effective if a programmer could help them
design their own intervention. Six of eight practitioners agreed that a robot that could learn through demonstrations rather than programming
would be beneficial.

Conclusions: Survey findings indicated robots are promising intervention tools for improving social skills in children with ASD. However, reduced
functionality, high costs, limited apps, and limited knowledge/time for programming/customizing apps to meet individual needs are barriers to
implementing effective RMI for children with ASD.

117.259 Randomized Controlled Trial of a Gaming-Based Whole of Class Resililence Curriculum for Students on the Autism
Spectrum - the Secret Agent Society-Whole of Class (SAS-WOC) Program

ABSTRACT WITHDRAWN

Background: Research shows that some programs for primary school-aged children on the Autism Spectrum hold promise in improving emotion
regulation and peer socialization skills. However, these programs are typically delivered and evaluated in out-of-class or clinic contexts. This
approach is at odds with an inclusive educational framework.

Objectives: This study examined the effectiveness of a novel gaming-based whole-of-class resilience curriculum in improving the emotion
regulation and social skills of Grade Five students on the Autism Spectrum, and their typically developing peers.

Methods: A cluster randomized controlled trial was conducted with 613 Grade Five students across 15 mainstream schools. Schools were
randomized to either the Secret Agent Society-Whole of Class Program (SAS-WOC) condition or a waitlist group. Approximately half of the student
participants were male (51.5%) with an average age of 10.5 years (SD = 0.52). The majority of student participants were described by their teachers
as being ‘typically developing’ at the outset of the study (81.6% - 500 students), with 111% (68 students) reported as having social-emotional
difficulties without an Autism Spectrum Disorder (ASD) diagnosis and 7.3% (45 students) reported as having an ASD.

SAS-WOC was a manualized curriculum consisting of nine forty-five-minute class lessons designed to be delivered by classroom teachers. The
program involved students playing the SAS computer game and other spy themed games to learn emotion regulation and peer socialization skills.
Data was collected from students’ classroom teachers and the students themselves at pre-intervention and post-intervention.

Data was analyzed using two-way mixed ANOVAS to examine Group, Time and Group x Time interaction effects. Outcome measures for all students
included teacher-report questionnaires (the Emotion Regulation and Social Skills Questionnaire - teacher version: ERSSQ-T); the Spence (1995)
Social Skills Questionnaire-Teacher version: SSQ-T) and child competency measures (James and the Maths Test - measure of children’s knowledge
of anxiety management strategies; Dylan is Being Teased - measure of children’s knowledge of anger management strategies). Teachers also
completed the Anxiety Scale for Children - Autism Spectrum Disorder (ASC-ASD) and the Behavioral Assessment Scale for Children - Third Edition
(BASC-3) for students who were identified as having social-emotional learning difficulties (including those on the Autism Spectrum).

Results: Mixed-model ANOVA results indicated significant Group x Time interaction effects for the whole Grade 5 student sample only for James
and the Maths Test, F(1,552) = 21.94, p<.001 and Dylan is Being Teased, F (1, 552) = 9.92, p = .003. For the subsample of students with social-
emotional difficulties (including those with ASD), the Group x Time interaction effect trended towards significance for the Total Score and
Uncertainty Subscale Score on the ASC-ASD, (F(1,109) = 4.24, p=.042; F(1,109) = 4.21, p = .043 respectively) and the Leadership Subscale Score of the
BASC-3, F(1,91) = 5.37, p=.023.

Conclusions: In isolation, study findings suggest that a brief ‘one-size fits all’ stand-alone whole-of-class curriculum may not be optimal in
improving the social-emotional functioning of children on the Autism Spectrum, nor of their typically developing peers. Potential explanations for
the results are presented, together with recommendations for future research.
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117.260 Response to the Emotion Awareness and Skills Enhancement (EASE) Program: Emotion Dysregulation and Intolerance of
Uncertainty As Potential Mechanisms
P.S. Kim', C. M. Conner? K. B. Beck?, S. W. White* and C. A. Mazefsky? (1)University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)Department of

Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA, (3)Rehabilitation Science & Technology, University of Pittsburgh, Pittsburgh,
PA, (4)Psychology, The University of Alabama, Tuscaloosa, AL

Background:

Adolescents with autism spectrum disorder (ASD) often have co-occurring anxiety or depression. Recently there has been an emphasis on
transdiagnostic processes that may contribute to risk for psychopathology and serve as potential modifiable treatment targets. A growing body of
literature suggests that emotion dysregulation (ED) may underlie a range of psychiatric and behavioral problems in ASD. Intolerance of
uncertainty (IU) has been established as a mechanism underlying anxiety in and outside of ASD, but its association with depression and other
manifestations of ED has received relatively little attention. IU may decrease in response to interventions that target acceptance and awareness
through techniques such as mindfulness.

Objectives:

This study aimed to: 1) Establish the association between IU, depression, and ED in adolescents with ASD; 2) Explore whether IU decreases in
response to a new mindfulness-based psychosocial treatment for ED in ASD; and 3) Determine whether change in IU is associated with change in
anxiety, depression, and ED in response to treatment.

Methods:

Participants included 17 12- to 17-year-olds (IQ > 80) with ADOS-confirmed ASD who participated in an open trial of the Emotion Awareness and
Skills Enhancement (EASE) Program. EASE is a 16-week manualized individual therapy intervention that teaches mindfulness, distress tolerance,
and emotion regulation strategies to decrease ED. Participants and their parents completed a battery of questionnaires before and after
treatment including the Intolerance of Uncertainty (IUS) Scale, the Emotion Dysregulation Inventory (EDI), and PROMIS Anxiety and Depression
Scales. A larger, two-site randomized controlled trial of EASE with the same battery is on-going (current completed n = 13, currently on-going n =
10, with continuous enrollment); additional analyses will explore whether IU and ED decrease more in EASE compared to individual supportive
therapy.

Results:

At baseline, IU was correlated with parent-reported anxiety as expected (r = .576, p = .006), but correlations with ED (EDI Reactivity scale) and
depression were not significant. After completion of EASE, there was a significant decrease in 1U (ts)= 3.26; p= .005; effect size .69). The magnitude
of change was comparable to previously reported decreases in parent-reported anxiety (effect size = .59), depression (effect size = .96), and ED
(effect size =.69) following EASE (Conner et al., 2018). IU change was significantly associated with a reduction in ED (r = 502, p = .047) and parent-
reported depression change (r =.756, p = .001). IU change was approaching a significant correlation with parent-reported anxiety change (r = 485, p
=.057).

Conclusions:

A new ED-focused intervention produced parent-reported improvements in psychiatric symptoms (depression, anxiety) as well as IU and ED.
Although previously studied in the context of anxiety predominately, change in IU was associated with a decrease in depression and ED. IU may
serve as a potentially modifiable transdiagnostic treatment target in ASD.

117.261 Validity for Clinical Global Impression-Improvement in Minimally Verbal Children with Autism Spectrum Disorder
A. Holbrook', C. K. Toolan? A. . Schlink®, N. Brady*, D. Almirall> and C. Kasari?, (1)University of California Los Angeles, Los Angeles, CA, (2)University

of California, Los Angeles, Los Angeles, CA, (3)UCLA Semel Institute for Neuroscience and Human Behavior, Los Angeles, CA, (4)University of Kansas,
Lawrence, KS, (5)University of Michigan, Ann Arbor, Mi

Background:

There are few valid and reliable ASD-specific assessments available for minimally verbal (MV) children (Kasari et al., 2013). Even with appropriate
tests, MV children may not fully display their communicative abilities in unfamiliar contexts, complicating assessment of change over time.
Observational and naturalistic measures may be informative, but coding and scoring are often time-consuming. One promising approach is the
Clinical Global Impression-Improvement (CGI-I) scale (Guy, 1976), a brief, well-established tool for assessing global improvement in specific
constructs of psychiatric disorders (Busner & Targum, 2007). It typically uses an observational approach, considering information from naturalistic
contexts, and is completed by blinded raters. However, for quickly assessing intervention progress in real-time (e.g., in a SMART study),
interventionists can also apply the CGI-I. While the CGI-I has been validated for measuring symptomatology of complex disorders (e.g,,
schizophrenia), it has not yet been validated as a measure of social communication change in MV children with ASD.

Objectives:

Examine validity of the CGI-I as a measure of social communication change in MV children with ASD.

Methods:

Participants included 54 MV (<20 words) school-aged children with ASD (M,g,=6.05 years, SD=1.8). Children received intervention targeting social
communication skills, focused on improving joint attention (JA).

Children received ratings of their severity of social communication prior to intervention and their improvement in social communication after 6
weeks of intervention. Primary interventionists rated CGI-I scores for each participant. CGI-Is were also randomly rated by blinded researchers for
reliability. Children with CGI-1 scores of 1(“very much improved”) and 2 (“much improved”) were considered “fast responders;” children with
scores of 3 (“minimally improved”) or higher were considered “slow responders.”

The early social communication scales (ESCS) was administered at entry and after 6 weeks of intervention. ESCS was coded by blinded coders
using the Communication Complexity Scale (CCS; Brady et al., 2012), which examines communication in individuals who primarily use pre-linguistic
or non-symbolic communication. The CCS is a valid and sensitive measure of social communication change (Brady et al., under review). From this
we calculated AOptimal score, ABehavior Regulation (BR) score, and AJA score. Mann-Whitney U tests were conducted to determine differences
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between fast and slow responders.
Results:

37% of children were rated as “fast responders” on the CGI-I. There was no difference between fast and slow responders in distributions of
AOptimal or ABR. However, the distribution of AJA was significantly different across fast and slow responders (p=.039), such that fast responders
improved more in their AJA scores.

Conclusions:

This study examines the validity of the CGI-I as a measure of social communication change after a short intervention period in a SMART study. The
CGl-I significantly corresponded to changes in JA, indicating that the CGI-I validly measures change in social communication during treatment for
MV children with ASD. These findings are practically significant. The CGI-I is relatively easy to administer compared to other standardized
assessments. It does not require any additional materials and can be assessed in real-time. It is clinician-based, allowing children to demonstrate
small but clinically meaningful changes in social communication skills.

117.262 A Randomized Trial of a Modular Approach for Autism Programs in Schools (MAAPS)

B. Cavanaugh’, L. Levato’, S. ladarola’, R. J. Martin?, K. Fontechia®, C. M. Anderson* and R. lovannone?, (1)University of Rochester Medical Center,
Rochester, NY, (2)National Autism Center, May Institute, Randolph, MA, (3)University of South Florida, Tampa, FL, (4)May Institute, Randolph, MA

Background: A number of empirically supported interventions exist for children with ASD. However, we know little about the feasibility and
effectiveness of interventions when implemented in schools; barriers (e.g., limited buy-in, resources) often temper successful implementation by
educators (Kasari & Smith, 2013). Modular Approach for Autism Programs in Schools (MAAPS) is a comprehensive and modular intervention,
developed to address common barriers by providing educators with a flexible framework and in-vivo coaching to implement evidence-based
interventions. Through MAAPS, educators identify goals for their student and select modules to address core and associated features of ASD. A
coach uses behavioral skills training for educators to implement interventions. ladarola et al. (2017) presented results of a MAAPS pilot, which
provided preliminary support for the intervention: educators viewed the intervention as socially valid, implemented interventions with high
fidelity, and favorably rated student outcomes.

Objectives: Expand findings by conducting an efficacy trial of MAAPS to evaluate (1) feasibility, (2) social validity, and (3) student outcomes.

Methods: We conducted an underpowered RCT across three sites with 28 students with ASD and their educators (student-teacher dyads),
randomized to MAAPS or our control, enhanced services as usual (ESAU). For ESAU (n=14 dyads), educators were offered up to 12 hours of didactic
trainings on module-related topics. For MAAPS (n=14 dyads), educators were assigned a coach (research personnel) and engaged in a systematic
process of (1) selecting individualized goals and modules and (2) receiving up to 12 hours of in-vivo coaching per module. An independent
evaluator administered the Developmental Disabilities modified Children’s Global Assessment Scale (DD-CGAS) on students at baseline, mid-
intervention, and end of intervention. Social validity was assessed from the 29-item Usage Rating Profile (URP) (6=highest rating) and a 10-item
scale of coaching quality (4=highest rating). Coach and teacher fidelity of implementation was also collected.

Results: Eleven dyads completed MAAPS and 13 dyads completed ESAU. Fidelity: Coach and teacher fidelity was high (above 90%), with high inter-
rater reliability (97-99%). Social Validity: On the URP, teachers rated MAAPS highly for acceptability, M(SD) = 5.22(.31), usability, M(SD) = 5.61(:10), and
feasibility, M(SD) = 5.47(.27). Mean coaching quality was rated 3.84(.07).Student Outcomes: Although not statistically significant, students receiving
MAAPS showed gradual increases in mean DD-CGAS scores from baseline (51.5) to midpoint (54) and exit (61), with associated improvement in
functioning from “moderate” to “slight” impairment. ESAU did not show change in mean functioning across timepoints (i.e., 57.5 at baseline, 58.5
at midpoint, 60 at post-treatment).

Conclusions: To our knowledge, this is the first comprehensive, modular intervention for educators of students with ASD. Educators rated MAAPS
favorably; both educators and coaches implemented the intervention with high fidelity. Although we were underpowered to detect group
differences on student outcomes and there were large differences in baseline scores between groups, greater within-group improvements were
seen in MAAPS vs. control. Results indicate that a modular intervention approach with in-vivo coaching for educators may be more effective than
providing didactic trainings for supporting students with ASD.

117.263 Implementation of the Rubi Parent Training Program for Children with Autism Spectrum Disorder and Disruptive Behavior
in Clinical Settings

K. Bearss', T. Burrell? and L. Scahill?, (1)Psychiatry and Behavioral Sciences, University of Washington, Seattle, WA, (2)Marcus Autism Center, Atlanta,
GA

Background: There is a pressing need to close the chasm between demonstrated efficacy of interventions for youth with autism spectrum
disorder (ASD) validated under ideal conditions and their effectiveness when implemented in community settings. The Research Unit on
Behavioral Interventions (RUBI) Autism Network developed a manualized parent training program for families of children with ASD and co-
occurring disruptive behaviors. RUBI utilizes techniques grounded in applied behavior analysis to teach parents how to manage their child’s
behavioral problems over 11 outpatient visits. With over a dozen published research studies, RUBI has been found to be acceptable to parents,
reliably delivered by trained therapists, and effective in reducing disruptive behavior when evaluated under ideal conditions (i.e. efficacy trials).
RUBI is emerging as an important component of short-term, effective treatment for children with ASD. This is the first large-scale examination of
efforts to deliver RUBI under real-world conditions.

Objectives: This trial evaluates the feasibility and efficacy of RUBI when delivered at two independent hospital-based clinics [Marcus Autism
Center (MAC); Seattle Children’s Autism Center (SCAC)] serving families of children with ASD.

Methods: All children, ages 2-12 with a community diagnosis of ASD and disruptive behavior, who participated in RUBI at two clinical sites (MAC,
SCAC) between June 2015 and October 2018 were included in the analyses. Demographics (e.g., age, sex, race, ethnicity, school placement) were
collected through medical record and intake documentation. Children were characterized at intake using a standardized battery (Social
Responsiveness Scale, Adaptive Behavior Assessment System, Stanford-Binet). Primary outcomes include treatment feasibility (e.g. attendance,
attrition), which denotes evidence that the treatment is acceptable to families. Efficacy (reduction in child behavior problems) is examined
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through change on the parent-rated Aberrant Behavior Checklist-Irritability subscale (ABC-1). Results from the large-scale trial of RUBI (RUBI-RCT)
are used as benchmarks to compare to findings from the two clinical sites.

Results: 180 children completed intakes across the two sites, with 166 initiating RUBI. Mean age was 6.6 + 2.2 (MAC) and 6.4 + 2.4 (SCAC) suggesting
an older population than RUBI-RCT. Compared to RUBI-RCT, the two clinical sites served a more diverse population [IQ below 70 = 26% RUBI-RCT
vs. 48% MAC, 31% SCAC; Caucasian = 73% RUBI-RCT vs. 42% MAC, 72% SCAC; on medication = 13% RUBI-RCT vs. 62% MAC, 42% SCAC]. Feasibility
outcomes suggest high parental engagement, with attrition rates similar between RUBI-RCT (11%), MAC (20%) and SCAC (14%). Parents reported a
46.9% (MAC) and 31.6% (SCAC) decrease in disruptive behaviors on the ABC-I from baseline to endpoint (both significant at p<0.001), which is
comparable to RUBI-RCT (47.7% decrease). Findings from key secondary outcomes (e.g., Home Situations Questionnaire, Parenting Stress Index)
will be reported.

Conclusions: When delivered in a community setting, RUBI appears to be acceptable to parents. Outcomes indicate notable reductions in child
disruptive behaviors with a diverse population, with findings comparable to those from a large scale efficacy trial. Discussion will include a review
of barriers to delivering RUBI in clinical settings, including modifications required to meet clinic and billing demands.

117.264 Parents, Peers, and Musical Play: A Mixed-Methods Analysis of an Inclusive Parent-Child Music Class Program for Families
of Children with and without ASD

M. D. Lense’ and S. Beck?, (1)Vanderbilt University Medical Center, Nashville, TN, (2)Randolph College, Lynchburg, VA

Background: Inclusive community experiences are important for skill development and generalization, the development of relationships, and
emotional well-being for individuals with autism spectrum disorder (ASD) and their families (Askari et al., 2015; King et al., 2003). Musical
activities, a natural type of parent-child and peer play, may provide a good platform for inclusion and interaction because they are motivating and
provide a predictable context to scaffold engagement (Lense & Camarata, 2018). Shared musical experiences are associated with prosocial
behaviors in typically developing (TD) individuals (Pearce et al., 2015; Kirschner & Tomasello, 2010), while music therapy may support social and
communication development in children with ASD (Kim et at., 2008). However, less is known about the potential impact of inclusive parent-child
community music programs.

Objectives: A mixed-methods pilot study to examine correlates of participation in an inclusive parent- child music class that provides parent
training and peer inclusion through musical play.

Methods: 14 preschoolers with ASD (mean (SD): 38.6 (11.2) months; 11 males) and 14 TD preschoolers (341 (9.6) months; 11 males) participated in a
10-week music program with their parents. Children’s engagement in an early and late class session were coded from video using 5-second partial
interval coding. Parents completed weekly logs about their families’ social music engagement and practice at home. At the start and end of the
program, children with ASD completed tests of motor imitation skills (Stone et al., 1997) and parents completed an inventory of their child's
communicative gestures/social play (Fenson et al., 2007) and a parenting stress questionnaire (Abidin, 2012). Interviews with all parents about
their experience in the program were coded using a general inductive approach.

Results: There were no significant differences between ASD and TD children in regard to active or passive engagement in classes or time spent in
practice at home though children with ASD initially spent more time unengaged in the class (p=0.018). Over the course of the program, both TD
and ASD children increased in active engagement (p<.001) and ASD children significantly decreased time spent unengaged (p=0.022). Children with
ASD demonstrated significant increases in imitation skills (23.4% (19.1%), p<0.001) and gestures/actions repertoire (4.5 (4.5), p=0.002) over their
time in the program. Parents reported significant decreases in parenting stress (p<0.01). Interviews highlighted that important aspects of the
program for parents included forming connections within and across families, increased understanding of child development and ASD, and
learning specific parenting skills through musical activities.

Conclusions: This pilot study suggests that parent-child inclusion music classes may provide a potential vehicle for supporting community
participation, increasing connections within and across families, and scaffolding specific social communication goals such as imitation and
gestures for children with ASD. As an ecologically valid form of social play, musical experiences may provide a platform for supporting families
because they are predictable, reinforcing, emotional, and scaffold shared attention to an activity. We will discuss implications and limitations of
current pilot findings, as well as next steps including an ongoing waitlist-controlled study of this parent-child music program.

117.265 Effects of Music Education on Social Skills and Executive Functioning of Children with Autism Spectrum Disorder

E. M. Quintin’, H. Dahary?, G. Philibert-Lignieres? and C. Rimmer? (1)Educational & Counselling Psychology, McGill University, Montreal, QC, Canada,
(2)McGill University, Montreal, QC, Canada

Background: There is growing interest in studying the impact of music for children with autism spectrum disorders (ASD). Individual music therapy
for ASD increases peer interactions and turn taking (Kim et al., 2009; LaGasse, 2014). However, less is know about the effects of group music
making on social skills of children with ASD. Individual and group music making can improve executive functioning of children with typical
development (Moreno et al., 2011) and may also have the same effect for children with ASD who show executive impairments.

Objectives: We aim to assess whether group music making will have a positive impact on social skills and executive functioning of children with
ASD in a naturalistic group setting.

Methods: Six entire classes comprised of children with ASD and neurodevelopmental disorders 8 to 13 years old completed a music intervention
program during music class to maintain a naturalistic intervention setting. Three of the six classes practiced percussions in a structured drum
circle (experimental group, N=21) and the other three classes explored different instruments without explicit practice (comparison group, N=18).
Music classes targeted by the study occurred once per week for 30 minutes over 10 weeks. Homeroom teachers completed the Social Skills
Improvement System: Socio-emotional Learning (SSIS-SEL) questionnaire, as a measure of social skills, and participants completed the NIH-
Toolbox Dimensional Change Card Sort task, as a measure of executive functioning, pre and post music intervention. Groups were matched on 1Q
(p=18) as measured with the Wechsler Scale of Intelligence-I1 (FSIQ range: 46-98).

Results: For the SSIS-SEL, repeated measures ANOVA showed no main effect of change over time (p=.43) or group (p=.40) but a significant
interaction of time and group (p<.01), such that pre to post intervention scores increased for the comparison group but decreased for the
experimental group. For the Card Sort task, repeated measures ANOVA with a sub-sample of the study (N=15) showed a significant increase in
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performance over time from pre to post intervention for both groups (p=.03), and no significant effect of group (p=.35) or interaction of group and
time (p=.34). Although the interaction effect was not significant, visual inspection of graphed data shows that scores seem to have increased more
for the experimental than comparison group pre to post intervention.

Conclusions: Contrary to our predictions, results suggests that social skills improved more for the comparison than experimental group, bringing
into question whether longer interventions are needed to impact social behaviour outside the music class setting. Group rather than individual
measures may best capture positive changes in group dynamics anecdotally reported by teachers. Our findings related to executive functioning,
although not significant in a small sub-sample, were in the predicted direction suggesting that longer interventions and frequent practice (e.g.
daily) may be needed for skill transfer to non-musical tasks. Our findings show that it is feasible to study the impact of music education within
the context of special education while minimally altering the regular school curriculum.

117.266 Measuring Change in Social Interaction during a Music-Based Intervention for Children with Autism: Behavioral Coding of
Therapist-Child Joint Engagement
M. Custo Blanch’, M. Sharda’, K. L. Hyde', A. Nadig? and N. El Hallaou#, (1)International Laboratory of Brain, Music and Sound Research (BRAMS),

University of Montreal, Montreal, QC, Canada, (2)School of Communication Sciences and Disorders, McGill University, Montreal, QC, Canada,
(3)Concordia University, Montreal, QC, Canada

Background: Standardized methods for assessing social abilities in children with autism are often insufficient to monitor dynamic social
interactions (Peper et al. 2016). Current tools typically assess deficits and often rely on parent report or advanced verbal skills. Tools capturing the
dynamics of social interaction through direct observation of behaviour may improve sensitivity in evaluation of treatment outcomes
(Cunningham, 2012). In a randomized controlled trial (RCT), we recently showed that 8-12 weeks of music intervention can improve auditory-motor
connectivity and parent-reported social communication in school-age children with autism (Sharda et al, 2018). These findings suggest that
collaborative music-making can enhance communication. However, there is limited clarity on the specific aspects of music-based interventions
that are beneficial. It has been proposed that joint engagement between therapist and child in treatment settings may drive social benefits (Spiro
and Himberg, 2016) but its specific role is poorly understood due to lack of suitable tools (Mdssler, 2017).

Objectives: Our aims were to 1) identify a behavioral coding scheme appropriate for capturing changes in levels of triadic engagement between a
therapist and school-aged child with ASD around intervention activities, 2) apply this scheme to session video from one-on-one music or a
control play therapy, 3) evaluate potential changes in joint engagement over the course of music versus play therapy, 4) evaluate whether initial
level of joint engagement predicts response to treatment.

Methods: An engagement coding scheme, adapted from Adamson et al., (2004), was used to assess levels of engagement in video-taped sessions
of 6-12 year-old children with autism undergoing music or play-based intervention (Sharda et al., 2018). Seven mutually exclusive engagement
state codes were employed (Fig.2a). For each intervention activity, duration of time spent in each state was coded using BORIS software (Friard &
Gamba, 2016; Fig1). Three raters were trained using a training manual in two phases, for a total of 70 hours of training, coding and discussion on
intended coding targets, until they achieved acceptable inter-rater reliability (IRR). All raters were blind to session number and were not involved
in the RCT. Twelve additional participant sessions (each with & activities making a total of 48 clips) were coded by each rater in order to measure
IRR using intraclass correlation coefficient (ICC; one-way-single unit, agreement) for subsequent independent coding of videos.

Results: The ICCs for & (Coordinated joint, Supported Joint, Object engagement, Non- task-relevant object engagement) out 7 of engagement codes
was >.79 (p<.001; Fig.2b). The remaining three state codes (Person only, Other, Unengaged) occurred quite rarely. Following the procedure in
Adamson et al (2004) , we pooled these together resulting in an IRR=0.71 (p<.001) but excluded them from further analysis.

Conclusions: Measuring joint engagement through direct observation may provide a more sensitive tool for measuring response to behavioural
interventions. Our adapted coding scheme had high reliability for key codes reflecting joint engagement with therapist and intervention activities.
In ongoing work, we are applying this coding scheme to longitudinal intervention data from music and play-based interventions in autism to
identify mechanisms of treatment-related change.

117.267 A Mixed Methods Approach to Evaluation of Student Acceptability of the School-Based Interventions Unstuck and on
Target and Parents and Teachers Supporting Students

M. Troxel', L. Kenworthy?, A. Verbalis?, Y. Myrick? A. C. Armour?, B. J. Anthony’ and L. Anthony’, (1)University of Colorado, Denver, Aurora, CO,
(2)Children's National Health System, Washington, DC

Background:

Mixed methods research provides comprehensive information on barriers and facilitators to treatment implementation and sustainability
(Brownson et al., 2018). Participant acceptability is an important implementation consideration in clinical research (Smailes et al., 2016), such that
higher acceptability is correlated with greater adoption (Lewis, Weiner, Stanick & Fischer, 2015). Furthermore, in the principle of participatory
processes, participant feedback allows for adaptation of interventions based on the experiences of the targeted group (Green, Glasgow, Atkins, &
Stange, 2009). This has substantial potential to impact effectiveness, adoptability and implementation.

Objectives:

To evaluate acceptability of the school- and home-based interventions, Unstuck and On Target (UOT) and Parents and Teachers Supporting
Students (PATSS) through quantitative and qualitative student feedback.

Methods:

In a comparative effectiveness trial, schools were randomized to either the cognitive-behavioral executive function treatment, UOT, or the
contingency behavioral management program, PATSS. Upon completion of the trial, students (N=130), who had an ASD or ADHD diagnosis, were
given a 5-question survey to evaluate overall enjoyment, knowledge gained, and what they liked and disliked about the intervention. Answers to
three questions were indicated on a 3-point Likert-type scale. Two questions were asked in an open-ended format and responses were analyzed
using the qualitative data analysis software, ATLAS.ti. These responses were separated and coded into categories based on their content, resulting
in a greater number of responses than there were students.
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Results:

Students in the UOT group (N= 67) rated their enjoyment of the group significantly higher than students in the PATSS group (N= 63; p=.000). Across
diagnoses there were minimal differences, however, within the UOT intervention group, students with an ADHD diagnosis (N=48) reported that the
skills learned in group helped them at home significantly more than students with an ASD diagnosis did (N=19; p=.026). Within the PATSS
intervention group, students with an ADHD diagnosis (N=38) reported that the skills learned in group helped them in school significantly more
than students with an ASD diagnosis did (N=25; p=.047). In response to the open-ended questions, students in the UOT group most commonly
reported learning about “flexibility and rigidity” (47.7%). Students in the PATSS group most commonly reported learning about “passive, aggressive
and assertive” behaviors (28.5%). Only 1 student in each intervention group said they did not learn anything. Seven students (10.4%) in the UOT
group and eleven students (17.4%) in the PATSS group said they did not remember what they learned. For both groups, over one-third of students
said there was nothing they didn't like (UOT: 55%; PATSS: 36.5%). Responses in both groups noted that there could be improvements in scheduling
and frequency of group, and group size (UOT: 17.9%; PATSS: 12.7%). In the PATSS group, 15.9% of students indicated a desire for more games.
Conclusions:

Overall students in both groups liked the interventions and learned from them. Future implementation of both interventions should consider
scheduling, frequency and group size, such that students are able to attend the intervention group with frequency, without missing other school
activities such as recess, and in small groups.

117.268 A Multidisciplinary Approach According to IEP for ASD Children at Dhaka, Bangladesh
ABSTRACT WITHDRAWN

Background:

In Bangladesh Institute of Paediatric Neurodisorder and Autism (IPNA), Bangabandhu Sheikh Mujib Medical University aims at consolidating
research initiatives both at the national and international level and pledges to make all out efforts to be a beacon of hope and inspiration for
families and communities in Bangladesh who are struggling to cope with autism spectrum disorders. This Institute has a school for ASD children
named IPNA Autism School with Individualized Education Programme (IEP) in a multidisciplinary approach.

Objectives:

In this study it was observed that at IPNA Autism School, in a multidisciplinary approach according to IEP what were the clinical outcomes or
functional changes of children with Autism Spectrum Disorder (ASD).

Methods:

With 30 ASD children of IPNA Autism School, Dhaka, Bangladesh was observed from January 2016 to December, 2017. All children were also
received occupational and physio therapy, speech and sensory therapy. Parents of those children were also received counseling. Children were
received sessions 30-32 hours per week according to IEP as well as received occupational, physio and speech therapy 4 hours per week, sensory
and music therapy 2 hours per week. Parents counseling were given 5 times in a month. Every evaluation was taken after 6 months in a data sheet
by task analysis according to child’s IEP.

Results:

A large percentage improvement was observed after task analysis of the ASD children of IPNA Autism School. According to domen-wise
improvement in case of speech 43% improvement achieved after 6 months but after 2 years it was 93% achieved. In case of cognition same
percentages of improvement was observed. In social improvement after 6 months it was 30% achieved and after 2 years which was achieved 83%.
In case of academic improvement 46% improvement were observed after 6 months and 80% were seen after 2 years.

Conclusions:

After 2 years some of ASD children of IPNA Autism School were send to mainstream inclusive school for further education with a routine follow-
up. That had been done due to follow IEP in a multidisciplinary approach with limited resource settings in Bangladesh.

117.269 A Randomized Controlled Study of Compass: Can School-Based Consultants be Trained to Implement a Consultation
Intervention for Students with ASD?

L. N. Ogle’, L. A. Rublé?, J. H. McGrew?, A. M. Love®, K. Pinkman® and M. Yee*, (1)Department of Educational, School, and Counseling Psychology,
University of KentucRy, Lexington, KY, (2)University of Kentucky, Lexington, KY, (3)Psychology, Indiana University - Purdue University Indianapolis,

Indianapolis, IN, (4)Educational, School, and Counseling Psychology, University of Kentucky, Lexington, KY, (5)Department of Educational School
and Counseling Psychology, University of Kentucky, Lexington, KY

Background:

Consultation in schools is one way to meet the high demands of special education services for students with autism spectrum disorder (ASD). The
Collaborative Model for Promoting Competence and Success (COMPASS) is an evidence-based, student-centered consultation and coaching
intervention developed specifically for ASD. Three previous randomized controlled trials found that COMPASS results in better IEP quality and goal
attainment progress over the course of an academic year compared to control groups (Ruble et al., 2018; Ruble, McGrew, Toland, Dalrymple, &
Jung, 2012; Ruble, Dalrymple, & McGrew, 2010). COMPASS starts with a parent-teacher consultation facilitated by a COMPASS trained consultant
producing individualized goals and teaching plans followed by coaching with performance feedback and IEP progress monitoring. Prior studies
have been limited because COMPASS was only delivered by the original developers.

Objectives:

The primary goal of this study was to create a COMPASS training package and examine its impact on school-based consultant fidelity and student
IEP outcomes. A secondary goal evaluated COMPASS effectiveness based on the frequency and type of coaching.

Methods:

Participants included 5 consultants, and 11 students, caregivers, and teachers. Students were males aged 3-10 years receiving special education
services under the category of autism. Consultants were women aged 45-60 years with 11-30 years of experience as consultants (M = 17.2, SD =
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7.49). Consultants received 28 hours of training provided by the researchers online and in-person on COMPASS procedures for consultation and
coaching with an additional 10 hours of consultation and coaching supervision.

Participants completed the COMPASS consultation and were then randomly assigned into one of four groups that varied the type and frequency of
consultant coaching: 1) 4 coaching sessions, 2) 2 coaching sessions, 3) 4 feedback emails of student’s goal attainment progress and teacher
teaching plan adherence, and 4) consultation only.

Consultation fidelity was measured with a 25-item Likert-type questionnaire (& = .81) by the supervisor, consultant, parent, and teacher. Teachers
and parents rated satisfaction with a 25-item Likert-type questionnaire (a = .940). Consultants and supervisors evaluated consultation process
skills on a 35-item Likert-type questionnaire. Consultants used a 1-4 scale (a =.77) and supervisors used a yes-no scale (a = .85).

Supervisors, consultants, and teachers will use a 16-item scale to rate coaching fidelity, and teachers will use an 11-item scale to assess coaching
satisfaction. Student goal attainment progress will be reported for coaching and feedback sessions.

Results:

Researchers rated COMPASS consultation fidelity 21.75 (SD = 3.4) out of 25 (87%). Parent (M = 1.3, SD = .54) and teacher (M = 1.2, SD = .35) satisfaction
with the consultation was high.

Results for the remaining measures, including coaching fidelity and satisfaction and student goal attainment progress, will be collected through
April 2018, and analyzed and reported for the final presentation.

Conclusions:

Initial results indicate that the COMPASS consultation can be implemented with high fidelity and stakeholder satisfaction by school-based
consultants. Full pilot results comparing each of the conditions based on dosage will be presented.

117.270 A Single Blind, Randomized Controlled Trial of Anodal Transcranial Direct-Current Stimulation Against Cathodal and Sham
Stimulation in Adults with High-Functioning Autism

A. Habib', . E. Pollick? and C. Melville?, (1)University of Glasgow, Glasgow, United Kingdom of Great Britain and Northern Ireland, (2)School of
Psychology, University of Glasgow, Glagow, United Kingdom, (3)University of Glasgow, Glasgow, United Kingdom

Background: Evidence suggests that Transcranial Direct Current Stimulation (tDCS) on the left dorsolateral prefrontal cortex (DLPFC) leads to an
increase in working memory (WM) performance in typically developed individuals (TD) (Fregni et al., 2005; Jo et al., 2009; Andrews et al., 2011) and
individuals with psychiatric disorders, such as depression (Oliveira et al., 2013), schizophrenia (Papazova et al.,, 2018) and ADHD (Nejati et al., 2017).
However, it has not been properly looked at when it comes to autism spectrum disorder (ASD), a population which experience WM impairments.
Objectives: Does anodal tDCS lead to an improvement in WM accuracy scores when administered over the left DLPFC and compared to sham in
adults with high functioning Autism? Secondly, are the observed effect of tDCS over the left DLPFC and WM scores dependent on polarity?

Methods: 23 individuals with ASD between the ages of 18-35 (M=26; SD=5.20) were recruited for this study. The participants had IQ scores that
ranged from 74 to 138 (M = 109.48; SD= 15.41) on the Wechsler Abbreviated Scale of Intelligence and thus were classified as high functioning.
Participants underwent a three-back working memory task from which their accuracy, reaction time and errors were tracked before, during and
after receiving 1.5 mA for 15 minutes over the DLPFC. Additionally, participants completed a self-administered WM questionnaire (WMQ; Vallat-
Azouvi, Pradat-Diehl and Azouvi, 2012) which asks about everyday WM difficulties. The ASD group scores were compared to TD individuals, with no
significant difference between 1Q and age.

Results: WM performance increased in individuals with ASD following anodal stimulation compared to baseline (t=-4.66, df=22, P<0.001), sham
(t=2.82, df=22, P=0.010), cathodal (t=3.62, df=22, P=0.002), and, during anodal stimulation (t=4.3, df=22, P<0.001). There was a significantly less errors
made between post anodal stimulation and baseline (t=4.87, df=22, P<0.001), anodal stimulation and sham (t=2.97, df=22, P=0.007), anodal
stimulation and cathodal stimulation (t=2.59, df=22, P=0.017), however, there was no significant difference between during and post anodal
stimulation (t=-2.05, df=22, P=0.053). Furthermore, the analysis showed that there was no significant difference in reaction time during any of the
conditions (P>0.05).

Moreover, the WMQ analysis demonstrated that individuals with ASD (M=51.78; SD=20.64) had worse scores on the WMQ than the TD group
(M=16.14; SD= 8.36) showing that individuals with ASD report greater difficulties in everyday WM (t=7.53, df=43, P<0.001).

Conclusions: Our results indicate that only anodal stimulation of the left prefrontal cortex, but not cathodal stimulation of left DLPFC increases
the accuracy of the task performance when compared to sham stimulation of the same area. This accuracy enhancement during active stimulation
cannot be accounted for by slowed responses, as response times were not changed by stimulation. Furthermore, this effect depends on the
stimulation polarity. These findings may be helpful to develop future interventions. The proposed intervention can feasibly be applied in a clinical
setting, and we thus expect the experiment to lead ultimately to an optimised treatment of WM impairments in individuals with ASD to enhance
WM impairments and the quality of life for individuals with ASD.

117.271 A Systematic Review of Behavioral Interventions for Pediatric Insomnia in Youth with Autism Spectrum Disorder
E. Engstrom’, A. Wainer?, L. A. Pepa’® and L. J. Meltzer*, (1)Koegel Autism Center, UCSB Koegel Autism Center, Santa Barbara, CA, (2)Department of

Psychiatry, Rush University Medical Center, Chicago, IL, (3)Weill Cornell Medicine, White Plains, NY, (4)Pediatric Behavioral Health, National Jewish
Health, Denver, CO

Background: Sleep problems, including pediatric insomnia, are common among youth with Autism Spectrum Disorder (ASD), affecting between
40-80% of this population. Behavioral interventions for insomnia (including preventative parent education, graduated extinction, and cognitive
behavioral therapy for insomnia or CBT-1) have shown to be effective for youth with ASD. However, the last published review that included both
parent-mediated and individual interventions was in 2014, and this review was significantly limited by the inclusion criteria.

Objectives: The purpose of this project is to systematically review the empirical evidence regarding the efficacy of behavioral interventions for the
clinical management of pediatric insomnia in youth with ASD.

Methods: This review included studies using behavioral treatment for sleep problems in children and adolescents with ASD. Inclusion criteria
includes: (1) Intervention studies published in a peer reviewed journal between 1970 and July 2018 (dissertations or non peer reviewed articles
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were excluded from review); (2) behavioral interventions or psychoeducational programs with behavioral components were implemented; (3)
participants included children diagnosed with Autism Spectrum Disorder; (4) participants included were children (0-17.9 years) with insomnia,
defined as bedtime problems or night wakings for younger children, and/or difficulties initiating and maintaining sleep in older children and
adolescents; (5) inclusion of continuous data of continuous variables (sleep onset latency, number of night wakings, duration of night wakings,
and sleep efficiency), as measured by parent report, child report and/or actigraphy; and (6) published in English. All types of studies, including
case-studies and single-subject designs, were included in analyses. See Table 1 for summary of guidelines by which the classification was
established, as adapted from Sackett (1993).

Results: 22 studies met criteria for review. 5 studies were randomized control trials. 7 studies were within-subjects designs, 9 studies were single-
subject designs, and 2 studies were case-series. &4 of the studies included young children (mean=3.67 years), 13 included school-age children
(mean=6.53 years) and 2 studies included adolescents (mean age=15.56). Only one study met Sackett evidence level | (large, high quality RCT). 5
studies met evidence level I, 6 met evidence level IV and 10 studies met evidence level V criteria. See Table 1 for more details.

Conclusions: Despite some promising additions to the literature in recent years, there remains a significant need for additional research on
behavioral interventions for youth with pediatric insomnia and ASD. However, the preliminary published studies support the use of sleep
education, positive reinforcement, parent education and graduated extinction as effective interventions for this population. Future research
should focus on developing randomized clinical trials with larger sample sizes and appropriate control groups.

117.272 A Training to Develop Emotional Awareness in Children with ASD and Cognitive Delay: A Preliminary and Qualitative Study
E. Covella™? and P. Ricciardelli*, (1)Psychology, University of Milano-Bicocca, Milano, Italy, (2)Centro di Riabilitazione Neuropsichiatrica e di

Psicoterapia dell’Eta Evolutiva, Milano, Italy, (3)Psychology, University of Milano - Bicocca, Italy, Milano, Italy, (4)NeuroMi - Milan Center for
Neuroscience, Milano, Italy

Background:

Autism spectrum disorders (ASD) are complex phenomena, to which no suitable answers about the mechanisms underlying them have been
found yet, involving poor abilities to establish and develop social relationships and understand emotional and mental states.

Objectives:

Our aim was the creation of an effective and specific training program for children with ASD and cognitive impairment to enable the rehabilitation
of emotional skills (comprehension, expression and regulation). Specifically, the goals were the development of the ability to express and
recognise emotions introspectively and with full awareness in complex social situation as well as the understanding of false beliefs.

Methods:

Five ASD teenagers (aged between 13 and 17; all males) with mild-moderate cognitive delay - were involved in the training on a weekly basis for 8
months.

The training consisted of three steps:

o Briefing (duration 10 minutes): the participants were asked to write down emotional relevant episodes on coloured cards (red for
negative episodes and green for the positive ones), then the trainer read their stories aloud and all the children were invited to make
and share their comments in the group, avoiding to take any judgmental attitude;

e Autogenic training (duration 30 minutes): the participants were presented with a new and very simple training created in a way to be
suitable for their cognitive level: it was broken down in steps, which were repeated always in the same way, thus making their sequence
predictable. Three types of exercises were included (relaxation and mindfulness, breathing, and guided imagery). During this phase, the
participants were invited to tear off the red cards (filled-in previously) so to discard the negative emotions and keep instead the green
cards (positive emotions) to share with the group.

o Free drawing (5 minutes): the participants were then asked, to make, in turn, graphic signs, or drawings (as they liked), on a large sheet so
as to spontaneously expressing their internal states.

Results:

A change in the score at the TEC - Test of Emotion Comprehension - administrated to the participants before and after the training and video-
recorded, was observed. Specifically, the results showed a qualitative and quantitative improvement in the ability to recognise their own
emotions, as well as those of the others, and the mental states of others. Interestingly, a remarkable improvement in the participants’
performance was reported in the false belief tasks. Major changes were also found in the free drawing, used as a tool for encouraging the
expression of emotions. A significant improvement was observed in self-reflection ability as evident from the participants’ performance in the
choice of the emotional episodes to be shared with the group. Finally, a better regulation of the expression of anger, through the spontaneous use
of the breathing techniques learnt during the training program, was also reported.

Conclusions:

The results show the importance of focusing on empathy skills - an element often neglected in the standard protocols applied to the
rehabilitation of ASD individuals - for the development of a more effective and mindful emotional rehabilitation training.

117.273 Addressing the Needs of Diverse Youth with ASD and Anxiety in Public Schools: Stakeholder Input on Adaptations of Clinic-
Based Facing Your Fears

J. Reaven’, N. Reyes’, K. Pickard', T. Tanda? and M. Morris®, (1)JFK Partners, University of Colorado Anschutz Medical Campus, Aurora, CO,
(2)Developmental Pediatrics, Children's Hospital Colorado, Aurora, CO, (3)University of Colorado Anschutz Medical Campus, Aurora, CO

Background: Anxiety disorders are among the most common co-occurring psychiatric conditions for youth with ASD (van Steensel et al. 2011).
Cognitive-behavioral treatments (CBT) such as Facing Your Fears (FYF) (Reaven et al., 2011) have demonstrated efficacy in anxiety reduction for
youth with ASD in clinic settings (Reaven et al. 2012; Ung et al. 2014). However, substantial disparities in access to psychiatric services exist for
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youth from diverse and/or low income backgrounds. Schools represent a consistent resource available to underserved students with ASD and
their families. To meet the mental health needs of underserved youth, there is a critical need to adapt and implement evidence-based programs
in schools. Partnering with and engaging key stakeholders in the initial phase of intervention adaptation is essential to best support adoption
and sustainability in school settings.

Objectives: To adapt group CBT (FYF) via iterative processes with multi-level key stakeholders, to create a feasible, effective and sustainable
school-based program to manage anxiety in underserved elementary and middle school students with ASD.

Methods: Two rounds of 90-minute parent and professional focus groups were conducted across 3 school districts for a total of 14 groups (6
professional and 8 parent groups). Professional participants were interdisciplinary school team members (e.g., special education teachers, school
psychologists, etc.). All parent participants had at least one school age child with ASD. In the first round of focus groups (N=36), a semi-structured
guide inquired about participants’ experiences regarding student anxiety in schools, and participants’ perceptions of the potential barriers and
facilitators to implementing FYF to maximize contextual fit for school settings and diverse populations. All focus groups were audio-recorded and
transcribed verbatim. A multi-disciplinary team inductively coded the transcripts to identify potential implementation adaptations for FYF. A
second round of focus groups was convened (N=32) with the same participants to “member check” or confirm and further refine the proposed
adaptations (Creswell, 1998). Using the same analysis process, additional input was incorporated into a finalized version of school-based FYF in
anticipation of a large implementation trial.

Results: Parents and professionals indicated that anxiety in students with ASD is manifested in numerous ways in schools, including avoidance,
inflexibility, outbursts and academic struggles. They noted that school teams are often uncertain about how to handle anxiety effectively, and
expressed enthusiasm with the opportunity to implement FYF in public schools. To ensure successful implementation of FYF in schools,
participants offered modifications to the clinic-based FYF (a 14 week, 90 minute program delivered by mental health professionals). Modifications
were organized into various categories: (1) contextual modifications (13, 45 minute weekly lessons delivered by cross-disciplinary school teams) (2)
content modifications (emphasize emotion regulation, anxiety management, and parent involvement); and (3) training and evaluation
modifications (12 hour interactive workshop, plus 30 minute bi-monthly phone consultation for school teams) (Wiltsey-Stirman et al. 2013).

Conclusions: Multi-level stakeholder input obtained via 14 focus groups, led to a revised, contextually appropriate school-based version of FYF for
underserved youth with ASD. Next steps in the implementation of FYF for schools will be discussed.

117.274 Assistive Soft Skills and Employment Training (ASSET) Program for Transition Youth and Adults with Autism Spectrum
Disorder: An International Comparison Efficacy Study.

C. Sung’, K. White? and G. Leader?, (1)Department of Counseling, Educational Psychology and Special Education, Michigan State University, East
Lansing, MI, (2)National University of Ireland Galway, Galway, Ireland, (3)National University of Ireland, Galway, Ireland

Background: Persons with high functioning Autism Spectrum Disorder (HFASD) often have difficulties navigating the social demand in the
workplace and face disappointing employment outcomes as they transition from school into the world-of-work. There is an urgent need for
empirically-supported work-related social skills interventions that are cost-effective and flexible in order to address these disparities.

Grounded in social cognitive career theory and developed using a developmental iterative process, the Assistive Soft Skills and Employment
Training (ASSET) program, consists of ten to thirteen 90-minute sessions offered in a community-based setting. One to two trained facilitators led
sessions with 6-8 youth and/or adults. Using multidisciplinary collaboration and community-based participatory design, curriculum was
developed to meet the end-users needs, while emphasizing its appropriateness for practical and clinical utility. Topics covered included:
communication, attitude and enthusiasm, teamwork, networking, problem-solving and critical thinking, professionalism, mental health and stress
management, and awareness of self and others.

The ASSET program was originally developed and piloted for transition youth with HFASD in the United States (ASSET-US). Then, the program was
adapted, expanded, and piloted with adults with ASD in Ireland (ASSET-IE), which also included a 10-week work placement that was supported by
employment specialists from a vocational rehabilitation agency.

Objectives: This international study compares the program structure, content, and outcomes of the ASSET program for transition aged youth and
adults with HFASD designed to improve social skills, social self-efficacy and mental health.

Methods: Twenty-seven American adults (age: M = 20.08; SD = 2.03; range 19-23; 1Q: M = 98.21; SD =16.78) and 22 Irish adults with HFASD (age: M =
26.73; SD = 7.07; range = 18-43; 1Q: M = 102.73; SD =17.24) participated in the ASSET-US and -IE programs. All participants reported a previous
diagnosis of an ASD.

Using a mixed methods design, quantitative data was collected and analyzed to examine participants’ changes in social functioning and social
self-efficacy post-intervention, while qualitative data was collected to explore overall satisfaction and feedback for program improvement.
Descriptive statistics were used to report participant characteristics and overall experience.

Results: For the ASSET-US program, preliminary findings revealed significant improvements in social functioning (d = 0.44), social self-efficacy (d =
0.93) and empathy self-efficacy (d = 1.50), as well as in secondary outcomes such as self-reported levels of anxiety (d = 0.68). For the ASSET-IE
program, preliminary findings revealed significant improvements in job self-efficacy (d = 0.57), as well as secondary outcomes such as self-
reported levels of anxiety (d = 0.64) and depression (d = 0.68). Overall qualitative results in the US and IE revealed that all participants observed
positive improvements in themselves regarding work-related social skills and knowledge and reported high satisfaction with the program.
Conclusions: This study offers preliminary evidence for an efficacious cost-effective and flexible work-related social skills training on social skills,
self-efficacy, and mental health for individuals with HFASD. In addition to its national and international practicality and utility in community-
based settings, implications for research and practice, as well as the cultural adaptation of the program will be discussed.

117.275 Attention Training in Children with Autism Spectrum Disorder Improves Academic Performance: Application of the
Computerized Progressive Attentional Training (CPAT) Program in a Public Health Context in Brazil

M. M. Spaniol’, C. Mevorach? L. Shalev?, M. C. Teixeira*, R. Lowenthal® and C. S. de Paula*, (1)Developmental Disorders Program, Mackenzie
Presbiterian University, Sdo Paulo, Brazil, (2)School of Psychology, University of Birmingham, Birmingham, United Kingdom, (3)School of Education
and the Sagol School of Neuroscience, Tel-Aviv University, Tel-Aviv, Israel, (4)Developmental Disorder Program, Universidade Presbiteriana
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Mackenzie, Sdo Paulo, Brazil, (5)Santa Casa Hospital, Sao Paulo, Brazil

Background: Atypical attention processes have been reported in individuals with Autism Spectrum Disorder (ASD) in a variety of settings. Indeed,
some studies have pointed to an increase in ADHD-like symptomatology in ASD compared to control groups. Attention processes are generally
important for successful interaction with the environment but have also been specifically linked to academic performance. Taken together it
raises the possibility that academic difficulties (which are quite common) in ASD are related, at least to some degree, to attention processes, and
consequently may benefit from attentional training. In a recent pilot study, Spaniol et al., (2018) have used the Computerised Progressive
Attention Training (CPAT) - a program developed to train attention in children with ADHD, in a small group of schoolchildren with ASD in the UK.
The results highlighted academic and cognitive improvements in the experimental group (compared to an active control group), pointing to the
possible efficacy of attention training in ASD.

Objectives: In the present study, we applied a more rigorous methodology to verify the possible efficacy of CPAT in a cohort of children with ASD
in Sao Paulo, Brazil, a low-income country. Specifically, we ask whether attention training in the context of the Brazilian public health care system
will show similar academic benefits as the pilot study conducted in the UK and whether these effects are maintained after the intervention
program.

Methods: The study was conducted at the Autism Unit of Santa Casa de Misericordia Hospital, part of the Center for Integrated Mental Health Care.
26 children and adolescents with ASD ranging from 8 to 14 years old were assigned to either the CPAT (n=14) or active control group (n=12). They
were assessed before and immediately after the intervention/active control period (two sessions per week over 8 weeks) as well as 3 months
following the completion of the intervention. Cognitive, attentional and academic performance was assessed through a series of standardized
tests: Raven's - Educational: Colored Progressive Matrices, Attention Cancellation task (Teste de Atengdo por Cancelamento - TAC), and
Standardized academic test in maths, reading and writing (TDE: Teste de desempenho escolar). Importantly, the assessment was done blindly with
the experimenter unaware of the group affiliation.

Results: We found statistically significant group differences following the CPAT intervention across the three academic assessments. Thus, while
no group differences were recorded before the intervention, the CPAT group showed superior performance in the math, reading and writing tests
following the intervention compared to the active control group. Interestingly, these differences were maintained at follow-up.

Conclusions: Our results showed that attention training with the CPAT is a viable approach to aid school performance in ASD, providing a
replication to the pilot study reported in Spaniol et al., (2018). Furthermore, it points to the generality of the approach, which leads to similar
outcomes regardless of the cultural or social context in which it is applied. Importantly, the intervention did not appear to have an overarching
effect on autistic behaviour (e.g., in terms of ASD symptomatology) but rather a specific cognitive/academic benefit.

117.276 Increasing Social Network Integration for Children with ASD Using the Summer Treatment Program
B. Aaronson'?, H. Bolotin', W. McCloud", J. Munson™ and A. Estes™, (1)UW Autism Center, University of Washington, Seattle, WA, (2)Pediatrics,

University of Washington, Seattle, WA, (3)Psychiatry & Behavioral Sciences, University of Washington, Seattle, WA, (4)University of Washington,
Seattle, WA

Background: Forming peer relationships is a key milestone in social development. This is often an area of difficulty for school-age children with
autism spectrum disorder (ASD). Peer relationship challenges begin in early childhood and can persist into adolescence and adulthood. The
Summer Treatment Program (STP) focuses on developing social and behavioral skills using a manualized curriculum in the context of a naturalistic
day camp. It incorporates behavioral principles, sports training, and supported practice with peer relationships in a real-world setting.

Objectives: To examine the integration of children with ASD within social networks over a 5-week day camp using the STP.

Methods: The STP was conducted by the UW Autism Center for 5 weeks, Monday-Friday, 9:00am to 3:00pm. Programmatic elements included a
detailed social skills curriculum, sports instruction, a token economy, and extensive training and fidelity procedures. Daily activities included
common playground sports, board games, and recess games. The staff of 63 consisted of 5 doctoral level psychologists, 6 masters-level clinicians,
and 52 undergraduate and graduate-level counselors. Children were divided into groups of 14 served by a team of 6 counselors, yielding a 1-to-3
staff-to-child ratio. Out of 124 children that participated during the summer of 2018, 48 children had a primary diagnosis of ASD (15 with
ASD+ADHD, 45 with ADHD, and 16 with no diagnosis participated but were not included in these analyses). Children nominated a “Buddies List”
each week, identifying other children they like to “hang out with” (following Cairns & Cairns, 1994). This information was used to map group social
networks. This network data yielded an individual closeness score for each child, indicating the number of steps required to connect one child to
each other child in the group, mathematically represented as the inverse of the number of steps required to access each vertex (individual) from a
specific vertex within the network, normalized by the total number of vertices within a group. We hypothesized that children’s individual
closeness scores within their social network would increase across the 5 weeks of the program.

Results: A model of change in closeness score was fit using a linear mixed effects model (using R package: nlme). The slope parameter was highly
significant, finding that individual closeness scores increased by a rate of .003 per week from Week 1to Week 5 (b = 0.003, SE = 0.0006), t(177) =
515, p <.0001). The slope model yielded the following equation for individual closeness: 0.041 + (.003*Week).

Conclusions: The STP focuses explicitly on building social and behavioral skills. This is the first study to examine individual closeness within social
networks of children with ASD in the context of the STP program. Children with ASD increased in closeness within their social network over the
course of the program, suggesting that the STP may foster social skills with a practical impact on a child’s ability to integrate within their social
group. Future studies utilizing a comparison group and randomization are needed to determine the effect of STP on this important domain of
child peer relationships.

117.277 Update on the Effectiveness of Psychotherapy for Anxiety Disorders in Children and Adolescents with ASD
M. C. Hunsche and C. M. Kerns, University of British Columbia, Vancouver, BC, Canada

Background: Anxiety disorders are prevalent and impairing in children with Autism Spectrum Disorders (ASD). A growing body of research has
investigated the efficacy of Cognitive Behavioural Therapy (CBT) as a treatment for anxiety disorders in children with ASD. However, a review is
needed to ascertain CBT can yet be considered an efficacious treatment for anxiety in ASD, or if not, what additional studies are needed to reach
this standard.
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Objectives: The purpose of this review was to: (1) Critically evaluate the current evidence base for the efficacy and effectiveness of CBT for anxiety
disorders in children and youth with ASD (ages 7-25) using Chambless & Hollon's (1998) criteria; and (2) Provide recommendations for future
research.

Methods: 20 studies were included in the review. Studies were selected from three existing systematic reviews conducted prior to 2017, along with
a more recent search in PsycINFO to identify new findings. Inclusion criteria were: An open or randomized trial design, focus on CBT for anxiety,
and focus on children (ages & - 18 years) with ASD. Identified studies were then evaluated using Chambless & Hollon’s (1998) criteria, which uses
the standards of independent replication, methodological rigor, and representativeness of studies to determine if a treatment should be consider
possibly efficacious, probably efficacious, or well-established.

Results: The present review identified 10 CBT programs for anxiety in children with ASD that have been evaluated in open trials (8 studies) or RCTs
(12 studies). These programs varied in format (i.e., linear or modular, individual or group) and degree of modification (i.e., adaptation for use with
children with ASD). At present, though no treatment program meets well-established criteria, two programs - one individual modular CBT and one
group linear CBT - meet probably efficacious criteria, and five programs meet possibly efficacious criteria. Current gaps in the literature include a
need for RCTs comparing CBT to alternate treatments, and a need for multi-site replication to verify the efficacy of CBT programs across settings
and samples. The seven treatments that met probably or possibly efficacious criteria varied widely in format and degree of modification,
suggesting that CBT may be delivered in a flexible manner to suit client, provider and setting needs while still maintaining efficacy. Yet, across our
review, only four programs were assessed in community settings and only two met possibly efficacious criteria, suggesting that further research is
needed to determine the effectiveness of CBT outside research settings.

Conclusions: Seven of 10 CBT programs, with ranging format (individual, group), parent involvement and degrees of adaptation for ASD, were
identified in the present review as probably or possibly efficacious treatments. CBT cannot yet be considered well-established; however, two
current studies, designed to compare adapted CBT to standard CBT (R01 HD080098) and adapted CBT to pharmacological intervention (P50
HD093079), are likely to address this gap. Studies illuminating the essential ingredients, implementation and effectiveness of CBT in community
settings as well as the long-term impact of treatment are needed.

117.278 Implementation of Social Skill Group Training Kontakt in Children and Adolescents with ASD and Psychiatric Co-Morbidity
in Regular Clinical Settings

ABSTRACT WITHDRAWN

Background:

Evidence-based treatments for children with ASD and psychiatric co-morbidity have long been missing, though widely needed. KONTAKT is a
social skills group training (SSGT) treatment for children and adolescents with ASD. A previous pragmatic randomized controlled multicenter trial
of SSGT KONTAKT showed small to moderate effects in social skills for participants. The aim of this study was to implement SSGT KONTAKT at
Swedish Child and Youth Psychiatric Clinics (BUP) in Stockholm, Sweden.

Objectives:

To investigate the outcome effect on psychiatric comorbidity anxiety (A) and depression (D), of SSGT KONTAKT in children and adolescents with
ASD during implementation of the treatment in regular clinical setting (BUP).

The hypothesis was that children and youths with ASD and psychiatric co-morbidity will show a decrease in depression and anxiety after
attending SSGT KONTAKT.

Methods:

A total of 35 children/adolescents aged 9-17 years (7 female/28 male) participated in 5 groups at two different units and submitted the primary
outcome measure of Becks Youth Inventory (BYI) scales of Anxiety and Depression, at baseline and post-treatment. The secondary outcome
measures were the parent-rated Social Responsiveness Scale (SRS) that measures social skills and communication difficulties, and Adaptive
Behavior Assessment System I (ABAS-I1), a scale of adaptive functioning that indexes real-word abilities and disabilities. The OSU Autism Clinical
Global Impression (CGI) and Developmental Disabilities Children’s Global Assessment Scale (DD-CGAS) were used as clinician rated secondary
outcome measures to assess global functioning and clinical severity.

Results:

No treatment effects were found on the primary outcome Becks Youth Inventory Anxiety scale and Depression scale (BYl A p>1.0000; 95% Cl, BYI D
p=0.2521; 95% Cl). Secondary outcomes indicated small to moderate effects on social responsiveness and adaptive behavior (SRS p<0.0001; 95% Cl,
ABAS-I1 p=0.0239; 95% Cl.). The largest effect was seen on clinicians' rating of global functioning and clinical severity (CGI: p<0.0001; 95% Cl, DD-
CGAS p=0.0006; 95% Cl).

Conclusions:

The results from previous studies of SSGT KONTAKT concerning parents' and clinicians' ratings of social skills, adaptive functioning, and clinical
severity are confirmed when implementing the treatment in regular clinical settings. More research is needed to evaluate and implement
treatments of patients with ASD with psychiatric comorbidity. Becks Youth Inventory, a widely used scale to measure psychiatric conditions in
children and youth at Child and Youth Psychiatric Clinics (BUP) in Stockholm, Sweden, is not appropriate for patients with ASD.

117.279 “I'm Destined to Ace This”: Work Experience Placement for High School Students with Autism Spectrum Disorder

E. A Lee'2 M. H. Black'?, T. Tan®3, T. Falkmer?“56 and S. J. Girdler'?, (1)School of Occupational Therapy, Social Work and Speech Pathology, Curtin
University, Perth, Western Australia, Australia, (2)Curtin Autism Research Group, Curtin University, Perth, Western Australia, Australia, (3)School of
Mechanical Engineering, Curtin University, Perth, Western Australia, Australia, (4)School of Occupational Therapy, Social Work and Speech
Pathology, Curtin University, Perth, Australia, (5)Pain and Rehabilitation Centre, and Department of Medical and Health Sciences, Linképing
University, Linképing, Sweden, (6)Department for Rehabilitation, J6nképing University, Jonkoping, Sweden
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Background:

The transition from high school to tertiary education, work or other community options is often challenging for youth with Autism Spectrum
Disorder (ASD). This transition can be particularly difficult for those with unique social, communication, and behavioural characteristics. It is
widely recognised that postsecondary outcomes for adolescents with ASD are poor, with a critical need for programs that build better pathways to
employment and education for these young people.

Objectives:

This study investigates the experiences of high school students with ASD who engaged in a short-term work experience program in the
Information, Communication and Technology (ICT) industry in preparation for their transition to tertiary education or work. Factors contributing to
a successful work experience were explored as well as the perceived value of the program from the perspectives of adolescents, parents and
employers.

Methods:

A qualitative study based on a grounded theory framework employed focus groups and interviews to explore the experiences of the work
experience program with five adolescents with ASD, six parents and six supervisors in October-November 2017 and October 2018. Thematic
analysis explored key factors and outcomes of the work experience program.

Results:

Environmental factors including support from parents, attitudes, understanding and knowledge of supervisors and colleagues influenced the
success of the program. Parents played a key role in providing support to get to the workplace and advice on workplace attire. Gaining knowledge
on ASD and how to communicate with adolescents with ASD prior to the placement enabled supervisors and colleagues to provide them with
better support. Recognising the specialised skills and abilities of the adolescents with ASD and harnessing them by the supervisors was a
contributing factor to the program outcomes. Supervisors employed a strengths-based approach to harness adolescents’ skills and strengths,
directing them to tasks capturing their interest and eliciting their qualities and abilities. Developing and applying ICT-related skills, leadership
and time management skills during the placement contributed to the program outcomes. Through the placement, adolescents were exposed to a
real work environment enabling them to gain practical insights into the workplace. Placements built parents hope for their child’s future, while
adolescents recognised their potential and strengths and gained confidence, assisting them in planning their career pathways. New perspectives
and diverse ideas brought by the adolescents positively contributed to the company productivity. From an economic perspective, the return to the
host organisations outweighed the effort required. Adolescents with ASD were treated as a capable team members who produced high quality
work. Employers were more aware of ASD, including the strengths and challenges it brought to the work place.

Conclusions:

Providing work experience placement to adolescents with ASD may improve the transition process from school to further education and work.
This study provides evidence to support this approach as an early support for adolescents with ASD in facilitating post school transition. This
early experience supports adolescents with ASD in seeking a future which meets their vocational and career aspirations. This study may inform a
framework for designing transition interventions for adolescents with ASD.

Poster Session
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118.280 Investigating Uncertainty in Fear Conditioning and Extinction Using fMRI
D. N. Top’, C. A. Larson?, A. N. Bennion?, K. Smith’, L. Hall', I. Wu', C. Rich’, T. White" and M. South?, (1)Brigham Young University, Provo, UT,

(2)Neuroscience, Brigham Young University, Provo, UT, (3)Psychology, Brigham Young University, Provo, UT, (4)Psychology & Neuroscience, Brigham
Young University, Provo, UT

Background: Many autistic people are distressed by inconsistent or changing environments, which may contribute a desire for sameness and to
elevated levels of anxiety. There is growing evidence from self- and caregiver-report surveys, that anxiety and repetitive/restricted behaviors and
interests in autism are associated with “intolerance of uncertainty” (IU), a cognitive bias towards perceiving situations as ambiguous and
uncomfortable. However, there little experimental data that looks directly at the link between IU and anxiety in autism. Improved understanding
of the physiological response to fear learning and uncertainty may inform treatment for unique aspects of anxiety in autism.

Objectives: To explore functional brain response to fear learning and extinction under different levels of uncertainty, in autistic and neurotypical
adults.

Methods: We compare two separate fMRI studies of classical fear conditioning and extinction that utilized different reinforcement schedules in
autistic and neurotypical adults with average to above-average cognitive performance. The unconditioned stimulus in each study was a burst of
air to the base of the neck that is startling though not painful. In each experiment, one of two visual shapes was designated as the “safe cue”
which predicted no threat (i.e., was never reinforced with the air burst) while the other “threat cue” could be followed by the air burst
reinforcement. Experiment 1(n=39) reinforced the threat cue with the air blast 42% of the time. Experiment 2 (n=57) reinforced the threat cue 100%
of the time. In both experiments, the fear acquisition stage was followed by a fear extinction phase in which where the threat and safe stimuli
were never reinforced by the air burst. Analyses of fMRI data targeted known regions of interest for fear conditioning and extinction including
amygdala, insula, and prefrontal cortex.

Results: In the more uncertain context (42% reinforcement), the autism group showed a significantly decreased differentiation of threat and safe
cues in right amygdala functioning. The autism group shows an increased (possibly delayed) amygdala and insula response during the now-safe
context of the extinction phase. In the more certain (100% reinforcement experimental context, there were expected main effects for condition
(threat > safe) but no group differences or group x condition interactions during fear acquisition. FMRI data likewise showed no group differences
or interactions during extinction, though pupillometry—which indexes a much faster physiological response—indicates a possible increase in
trial-by-trial arousal in autism during the extinction phase. We also found that brain activation to threat cues was associated with self-report
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sensory processing measures.

Conclusions: Exposure and extinction are frequent techniques for treating anxiety in neurotypical people. Our results suggest that initial fear
learning is likely atypical in autism at least in contexts where the rules or rates of reinforcement may be ambiguous; and report an increased
physiological arousal to threat during extinction, which could negatively impact extinction-based treatments. Intolerance of Uncertainty, perhaps
driven by atypical sensory processing, is likely an important target for treatment of anxiety in autism and more experimental work is needed to
track the mechanisms that link IU to anxiety.

118.281 What Causes and Maintains Anorexia Nervosa in Autism?

J. Brede', C. Babb?, C. R. Jones?, L. Serpell’, J. R. Fox* and W. Mandy?, (1)Research Department of Clinical, Educational and Health Psychology,
University College London, London, United Kingdom, (2)Cardiff Univeristy, Cardiff, United Kingdom, (3)Wales Autism Research Centre, Cardiff
University, Cardiff, United Kingdom, (4)South Wales Doctorate in Clinical Psychology, Cardiff Univeristy, Cardiff, United Kingdom, (5)University
College London, London, United Kingdom of Great Britain and Northern Ireland

Background:

Anorgxia Nervosa (AN) is a severe, debilitating and potentially life-threatening eating disorder (ED). It is consistently found that 20-30% of women
with AN are on the autism spectrum (Huke et al., 2013). Compared to non-autistic anorexic women, autistic women in ED services benefit less from
current treatment approaches and have poorer outcomes (Stewart et al., 2017; Wentz et al., 2009). To improve care for autistic women with AN, a
better understanding of how AN develops and persists in autistic individuals is required. This project is part of the Study of Eating Disorders in
Autistic Females (SEDAF).

Objectives:

This study has two aims:

Firstly, to identify causing and maintaining factors of AN in autism from the perspective of autistic women, parents and health care professionals.
Secondly, to develop a model of autism-specific mechanisms for restrictive eating disorders.

Methods:

In-depth interviews were conducted with 45 participants: 15 autistic women with experience of AN (average age 32 years, range 23-58), 15 parents,
and 15 clinicians with relevant experience. A collaborative approach to thematic analysis (Braun & Clarke, 2006) was used to identify patterns of
meaning in the data.

Autistic women with experience of AN acted as advisors to the study. They helped develop the interview schedule and procedure and contributed
to data analysis and interpretation.

Results:

Causing and maintaining factors of AN that were identified by our autistic participants related to the following themes: social difficulties, sensory
sensitivities, difficulties with emotions, sense of self and identity, need for control and predictability, and certain thinking styles. Parents and
professionals provided additional insights into early development, and how transition points often trigger eating problems. AN in autistic women
seems to be distinct from AN in non-autistic women, in terms of its presentation and underlying mechanisms. AN is conventionally understood as
being driven by weight and shape concerns, but these were rare amongst autistic women. Instead, their eating difficulties frequently stemmed
directly from their autism, for example reflecting sensory aversions to foods or a special interest in calorie counting. Also, eating difficulties arose
as an attempt to cope with the stresses of being autistic. For example, starvation helps to numb anxiety and sensory overload; and controlling
food intake can counter anxiety arising from being in an unpredictable environment. Based on these findings we developed a model of autism-
specific mechanisms for restrictive eating difficulties.

Conclusions:

The discoveries made in this study show that autistic women with AN need autism-specific treatments. This may explain why autistic women with
AN currently have such poor outcomes, as they are given standard treatments that fail to address the mechanisms underlying their EDs. This
research can contribute to the development and testing of interventions to treat AN and to prevent its development in autistic girls and women.

118.282 Cognitive Behavioural Theory, Social Anxiety and Autism

A. Russell’, ). Attwood?, S. Rusbridge’, H. Wood* and C. Lomax®, (1)Psychology/Centre for Applied Autism Research, University of Bath, Bath, United
Kingdom, (2)University of Bath, Bath, United Kingdom, (3)Weston Area Health NHS Trust, Weston-super-Mare, United Kingdom, (4)Somerset
Partnership, Taunton, United Kingdom, (5)Clinical Psychology, Newcastle University, Newcastle, United Kingdom

Background: Social Anxiety Disorder (SAD) has a lifetime prevalence of 12% in the general population. Studies report 50% of autistic adults meet
criteria for SAD. Effective psychological treatment informed by the cognitive behavioural model cites negative self-beliefs, self-focussed
attentional processes including observer-perspective self-images and high standards for social performance as significant maintaining factors. A
developmental model has been proposed for SAD co-occurring with ASD. High trait anxiety and social interaction difficulties foster an anxious and
avoidant style in respect of social situations (Bellini, 2006). Distinct approaches to psychological treatment arise from these different theories.
Objectives: To investigate the relevance of cognitive factors to social anxiety co-occurring with autism.

Methods:

Study 1 Negative performance beliefs: ASD participants (aged 16-21 years) (N=41) were identified as low social anxiety (LSA) (N=19) and High social
anxiety (HSA) (N=22) on the basis of the Social Anxiety Scale for Adolescents (SAS-A). A small group discussion task (adapted from Parr and
Cartwright-Hatton, 2009) with post-hoc self and objective observer ratings of social performance, revealed significant differences between raters
(self vs observer) (F (1, 38)= 8.74, p<0.05), but no effect of group (HSA vs LSA). There were no differences between the groups in observer rating of
social performance, but self-rating was significantly lower in the HSA group.

Study 2 Self-focused attention: Participants (n=33) (aged > 16 years) completed the Social Phobia Inventory (SPIN): (HSA N=16; LSA N=17). A small
group discussion task was followed by completion of the Focus of Attention Questionnaire (SFA) and Adapted Autonomic Perception
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Questionnaire (APQ). There was a significant main effect of group (F (2, 30) =.755, partial n2=.34) on SFA scores, which were significantly higher in
the HSA group (F(1,31)=14.66, p=.002, partial n2=.32). The majority of participants (82%) noticed changes in physiological symptoms on the adapted
APQ. APQ scores were significantly higher in the HSA group than the LSA group (t(32)=-2.28, p=.029, 95% C.I. -.57--.03).

Study 3 Images: Adults (n=62) with clinical diagnosis of ASD recruited via an online survey (SPIN scores: (HSA) (N=31) and (LSA) (N=31)) participated
in an adapted Imagery Interview (Hackmann et al., 1998). The interview comprised 3 conditions, Relaxing Image 1, Social Situation Image and
Relaxing Image 2. State anxiety ratings and image dimensions: vividness, frequency, distress, and controllability were compared between the
groups. State anxiety ratings differed by Image condition but not group. The HSA group reported more frequently distressing images of
themselves in social situations with an observer- perspective.

Results: The results of these preliminary studies suggest factors central to CB models of Social Anxiety Disorder (SAD) may have relevance for
Autism. There was some tentative evidence of negative performance beliefs but the study was lacking statistical power. Significant differences in
self-focussed attention and distressing self-images were reported by participants high in social anxiety.

Conclusions: Larger scale studies should aim to replicate these findings. If established, treatment endeavours should consider how best to adapt
cognitive change techniques in interventions adapted for autistic people.

118.283 Positive and Negative Symptomology in ASD and Schizophrenia

D. A. Trevisan', K. S. Ellison’, . Foss-Feig?, E. Jarzabek', B. Lewis’, V. Srihari®, A. Anticevic®, K. A. McNaughton™, A. Naples', M. J. Rolison’, J. Wolf', T.
Winkelman' and J. McPartland', (1)Child Study Center, Yale University School of Medicine, New Haven, CT, (2)Seaver Autism Center, Department of
Psychiatry, Icahn School of Medicine at Mount Sinai Hospital, New York, NY, (3)Division of Neurocognition, Neurocomputation, and Neurogenetics
(N3), Yale University School of Medicine, New Haven, CT, (4)Neuroscience and Cognitive Science Program, University of Maryland, College Park, MD

Background:

Few studies have directly compared clinical dimensions of ASD and schizophrenia, and diagnostic confusion between these disorders persists.
This study empirically investigated Foss-Feig et al.s (2016) proposed framework to compare adults with ASD and schizophrenia in terms of
positivesymptoms(the presence of atypical characteristics such as delusions, hallucinations, or restricted and repetitive behaviors), and negative
symptoms (the absence or reduction of typical characteristics such as social initiation or affective sharing).

Objectives:
To identify shared and distinct symptomology between ASD and schizophrenia.
Methods:

Participants were adults aged 18-35 who met DSM-5 criteria for ASD (n=59) or schizophrenia (n=45) and a group of typically developing (TD)
controls (n=55). Participants completed the Scale for the Assessment of Positive Symptoms (SAPS) and Scale for the Assessment of Negative
Symptoms (SANS) to assess schizophrenic symptoms, and the Autism Diagnostic Observation Schedule-2 (ADOS) to assess autism symptoms.
ADOS items were designated as “positive” or “negative” following the framework developed by Foss-Feig et al. (2016). Items that could not be
differentiated as positive or negative were not included in relevant analyses.

Results:

Across ASD, Schizophrenia and TD samples, the sensitivity of the ADOS was 71.2% and the specificity was 78.0%. Notably, 20 out of 45 participants
with schizophrenia met ADOS criteria (44.4%). To understand symptomatology across disorders, we compared diagnostic groups on positive and
negative symptomology. The main effect of diagnosis on positive ADOS symptoms was significant (F(2,80.23)=22.45, p<.001), and post hoc tests
revealed that the ASD group scored higher on positive ADOS symptomology than both the SCZ and TD groups (ps<.001). For negative ADOS
symptoms, the main effect of diagnosis was significant (F(2,93.21)=24.92, p<.001). Post hoc tests revealed that both the ASD and schizophrenia
groups scored higher than the TD group on negative ADOS symptomology (ps<.005). There were not significant group differences between the ASD
and schizophrenia groups (p=.097).

The main of effect of diagnosis on SAPS scores was significant (F(2,57.66)=17.59, p<.001). Post hoc tests revealed that the schizophrenia group had
higher SAPS scores than both the ASD (p=.017) and TD groups (p<.001). The main effect of diagnosis on SANS scores was significant,
(F(2,58.63)=67.96, p<.001). While both the ASD and schizophrenia group had higher SANS scores than the TD group (ps<.001), there were not
significant group differences between the ASD and schizophrenia group (p=.571).

Conclusions:

A pattern emerged such that both ASD and schizophrenia appear to share symptomology related to negative social symptoms, such as reduced
social-emotional reciprocity (e.g., blunted affect, apathy, reduced affective sharing and reduced social overture and response). In contrast,
positive symptomology qualitatively differentiated ASD and schizophrenia. Those with schizophrenia demonstrated higher positive symptoms
related to psychosis (e.g., delusions and hallucinations) whereas those with ASD demonstrate higher positive symptoms associated with
abnormalities in language and speech, restricted interests, and repetitive behaviors. The distinction between positive and negative symptoms
may be useful for parsing heterogeneity within the ASD population and across disorders. However, there is a need to design measures of autism
symptomology that clearly differentiate positive and negative symptoms.

118.284 Profiles of Psychosis Symptoms and Neural Predictors of Conversion Among Individuals at Clinical High Risk for Psychosis,
with and without Autism Spectrum Disorder

J. Foss-Feig’, E. Velthorst?, S. Guillory’, H. K. Hamilton?, B. Roach®, P. Bachman?®, A. Belger®, R. Carrion’, E. Duncan®, J. K. Johannesen®'°, G. Light", M. A.
Niznikiewicz', J. Addington®, K. Cadenhead™, T. Cannon™, B. Cornblatt’, T. McGlashan™, D. Perkins®, M. Tsuang™, E. Walker®, S. Woods™, C. Bearden™
and D. Mathalon®, (1)Seaver Autism Center, Department of Psychiatry, Icahn School of Medicine at Mount Sinai Hospital, New York, NY, (2)lcahn
School of Medicine at Mount Sinai, New York, NY, (3)University of California, San Francisco, San Francisco, CA, (4)Northern California Institute for
Research and Education, San Francisco VA Medical Center, San Francisco, CA, (5)University of Pittsburgh Medical Center, Pittsburgh, PA, (6)University
of North Carolina, Chapel Hill, NC, (7)Northwell Health, New York, NY, (8)Emory University, Atlanta, GA, (9)Psychology Service, VA Connecticut
Healthcare System, West Haven, CT, (10)Psychiatry, Yale School of Medicine, New Haven, CT, (11)University of California, San Diego, San Diego, CA,
(12)Harvard Medical School, Cambridge, MA, (13)University of Calgary, Carlgary, AB, Canada, (14)Yale University, New Haven, CT, (15)University of
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Background: Individuals with autism spectrum disorders (ASD) have symptoms, including social and sensory deficits, and neurobiological
alterations that overlap with schizophrenia. Though high rates of psychosis symptoms occur in ASD, little is known about psychosis prodrome or
predictors of psychosis conversion in this population.

Objectives: In this study, we leverage data from clinical high risk (CHR) patients from the NAPLS2 consortium to examine: a) baseline differences in
psychosis symptoms and social functioning, b) relative risk of conversion, and c) whether electrophysiological markers of attention orienting yield
differential predictors of conversion in CHR individuals with and without ASD (CHR/ASD+; CHR/ASD-).

Methods: Clinical, electrophysiological, and 24-month follow-up data were available for 305 individuals (14 CHR/ASD+; 291 CHR/ASD-). We
examined baseline differences on the SOPS, GFS, and TASIT, as well as rate of conversion to psychosis, defined as SOPS>6 at 2-year outcome. Using
electrophysiological data recorded at baseline, we examined P300 amplitude to infrequent Target(10%) and Novel distractor(10%) stimuli from
visual and auditory oddball tasks, and MMN response for duration(5%), frequency(5%), and duration+frequency(5%) deviants.

Results: In line with our expectations, CHR/ASD+ had worse functioning than CHR/ASD- on the GF-Social scale (t=-4.2, p<.01) and TASIT total score
(t=-2.9, p=<.01), but groups did not differ in their psychotic symptoms on the SOPS (Positive: p=.72; Negative: p=13; Disorganization: p=13; General:
p=.86). Groups did not differ in the rate at which they converted to psychosis (CHR/ASD+: 15.4%; CHR/ASD-: 11.1%; p=.50). EEG data revealed
dissociable profiles regarding neural response to sensory stimuli in those who did versus did not convert to psychosis, depending on ASD status.
P300 amplitude to Novel visual stimuli was smaller in CHR/ASD- converters(n=71) than CHR/ASD- non-converters(n=220), but larger in CHR/ASD+
converters(n=4) than CHR/ASD+ non-converters(n=10) (ModalityxASDxConverter Interaction, F=3.57;p=.06). For auditory and visual Target stimuli,
whereas P300 amplitude was similar for CHR/ASD+ non-converters and all CHR/ASD- individuals, CHR/ASD+ converters had larger P300
amplitudes (ASDxConverter interaction, F=1212;p=.001). For MMN, there were no significant amplitude differences between groups
(Conversion,p=0.31; ASD,p=0.57) or deviant type (p=0.56).

Conclusions: Individuals with ASD and CHR have greater social deficits than the general CHR population, but show similar psychotic symptoms

and have similar risk for conversion to psychosis. Neural response during orienting of attention to sensory stimuli is important for understanding
risk for conversion, and differs among CHR individuals dependent on whether they have ASD. In particular, whereas all CHR individuals who do not
convert share a common pattern of attenuated ERP amplitudes reflecting attention allocation to target and novel auditory and visual stimuli,
CHR/ASD+ who convert have a unique pattern of heightened P300 responses to infrequent target stimuli. Deviance detection, however, did not
differ as a function of ASD status. These findings have two important implications: 1) individuals with ASD do convert to psychosis and have
similar CHR symptom and risk profiles clinically; 2) in CHR individuals with ASD in particular, examining neural markers of attention allocation to
sensory stimuli may reveal important predictive clues about risk for conversion.

118.285 Neural Architecture of Default Mode Network during Social Interaction in Autism Spectrum Disorder and Schizophrenia:
Categorical Vs. Dimensional Approaches

M. Assaf'?, C. Hyatt', L. Rabany’, B. Pittman?, V. Calhoun*, S. Corbera’, M. Bell?S, . K. Johannesen?’, D. Glahn™8, K. Pelphrey’, B. Wexler? and G.
Pearlson™?, (1)0lin Neuropsychiatry Research Center, Institute of Living, Hartford Hospital, Hartford, CT, (2)Psychiatry, Yale School of Medicine, New
Haven, CT, (3)Mind Research Network, Albuquerque, NM, (4)Electrical & Computer Engineering, University of New Mexico, Albuquerque, NM,
(5)Psychological Science, Central Connecticut State University, New Britain, CT, (6)Psychology Service 116B, VA Connecticut Healthcare System, West
Haven, CT, (7)Psychology Service, VA Connecticut Healthcare System, West Haven, CT, (8)Tommy Fuss Center for Neuropsychiatric Disease Research,
Boston's Children's Hospital, Boston, MA, (9)Autism and Neurodevelopment Disorders Institute, George Washington University and Children's
National Medical Center, Washington, DC

Background:

Although autism spectrum disorder (ASD) and schizophrenia (SZ) are considered separate clinical entities, deficits in core social function are
characteristic of both. Social function depends on complex interwoven processes that lie on a continuum, encompassing clinical and non-clinical
populations. However, the dimensionality of social-cognitive processes across ASD and SZ samples, and delineation of common or disparate
neural mechanisms, have yet to be determined.

Objectives:

We aimed to (1) characterize latent social processing constructs based on multiple social cognitive measures and assess their dimensionality,
differences, and overlaps between healthy young adults and clinical samples of ASD and SZ participants; (2) delineate the functional connectivity
(FC) within the default mode network (DMN), a neural network shown to be involved in social processes, while individuals engaged in a social
competitive game during functional MRI (fMRI) scanning; and (3) determine whether FC measures better aligned with categorical diagnosis of ASD
or SZ or with dimensional social constructs.

Methods:

Forty-two adults with high-functioning ASD, 60 with SZ and 73 healthy participants (mean age=26.1+7.4 years) completed a battery of social-
cognitive measures, and a competitive Domino fMRI task. Exploratory factor analysis (EFA) was used to identify latent social constructs from
social-cognitive scores and group differences were assessed with ANCOVA. FC was computed using high-order independent component analysis
(ICA; 75 component estimated). Ten DMN components were selected and mentalizing-specific beta weights, reflecting the degree to which brain
regions included in a component are modulated by the mentalizing condition, were calculated during a task-interval when participants attempted
to predict the other player's next move. ANCOVAs were used to estimate the effect of diagnosis and social factors on components’ beta values. All
analyses were controlled for age, gender and estimated 1Q.

Results:

EFA revealed 5 social factors interpreted as mentalizing and empathy (F1), social distress (F2) social-emotional perception (F3),
fantasizing/daydreaming (F4) and self-emotion processing (F5). Factors 1, 2, 3 and 5 differed by diagnostic group (F>6.6, p<.002), with ASD and SZ
distinguished from healthy participants but not from each other. Inspection of the factor loadings demonstrated clear overlap and continuous
distribution between all 3 groups. Similarly, ASD and SZ showed decreased DMN FC during mentalizing relative to healthy particiapnts in posterior
cingulate cortex and bilateral temporoparietal junctions (F>6.38, p<.01). An interaction between diagnosis and F2 (social distress) was found in
subgenual anterior cingulate cortex (sgACC; F=5.9, p=.005), such that SZ showed negative association between F2 and sgACC connectivity,
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significantly differing from ASD (p=.05) and healthy individuals (p=.001).

Conclusions:

The current study delineates five dimensional social constructs across Sz, ASD, and non-clinical individuals. While four showed significant
differences between the clinical and non-clinical groups, ASD and SZ overlapped in ability. Similar patterns were observed in neural connectivity
within posterior and lateral regions of the DMN. However, when taking into account social factors, a significant difference between ASD and SZ was
identified in the ACC in relation to social distress, suggesting that categorical and dimensional approaches are complementary and should be
taken into account during individual assessment and treatment.

118.286 A Computerized Tool for Identifying Underlying Sources of Distress for Minimally-Verbal Adolescents and Adults
Presenting with Agitation

D. A. Bilder', W. Worsham? and J. Davis®, (1)Psychiatry, University of Utah, Salt Lake City, UT, (2)University of Utah School of Medicine, Salt Lake City,
UT, (3)Educational Psychology, University of Utah, Salt Lake City, UT

Background:

Individuals with ASD who have low verbal ability often have difficulty communicating their sources of distress, discomfort or frustration. Often
times these individuals communicate their needs indirectly through irritability and disruptive behavior. These behaviors can create a substantial
barrier in their capacity to access appropriate medical care, participate in their community, and maintain residence with their parents or other
caregivers. To address the needs of this population, medical providers must develop facility in translating observable behaviors to appropriate
treatment protocols.

Objectives:

The primary objective of the current project is to convert parent and caregiver social capital (i.e. resources and knowledge) into improved
behavioral and health outcomes for adolescents and adults with ASD with minimal verbal ability. In addition, this project seeks to improve
medical provider efficiency via a carefully designed and sequenced delivery of questions that focus on known behaviors associated with specific
psychiatric and medical conditions in this population.

Methods:

The current study reports on qualitative data from six focus groups with 14 parents or caregivers of adolescents or adults with ASD. Study
participants completed an online assessment that was designed to indicate psychiatric or medical conditions using discreet behavioral indicators.
The computer adaptive measure was created to follow a branching logic scheme where positive answers lead to expanded questions on specific
topics. Our analysis followed a qualitative data methods outlined by Ritchie and Spencer (1994). Atlas.ti (version 5.1) software was used to
organize and analyze the focus group data. The data interpretation plan followed several steps. First, we utilized inductive reasoning and the
constant comparative method (Strauss & Corbin, 1998) by systematically comparing parent and caregiver statements within and across focus
groups. Then, we focused on cross-group saturation in order to identify perspectives that represented community-wide beliefs among parents
and caretakers. By analyzing data across the five focus groups, we were able to assess whether the perspectives that emerged from one group
also emerged for the others, subsequently serving as a proxy for theoretical sampling in order to assess the meaningfulness of participant
perspectives.

Results:

In the current study, all of participants reported positive acceptability of the content of the measure. All participant also reported positive
acceptability of the time required to complete the measure. Despite consistent positive remarks regarding the existing content, participants
indicated a desire to expand content in several categories (e.g. gastrointestinal, self-injurious behavior, dental) and add categories that were not
previously included (e.g. gynecological/menstruation).

Conclusions:

The current project documents the development and initial validation of a measure designed to support medical providers in caring for minimally
verbal adolescents and adults with ASD. This initial study showed positive acceptability for the content and structure of the question algorithm.
While efficiency of the measure was a goal in the initial design, focus group participants called for expanded content in several key areas. This
feedback has led to more comprehensive coverage of medical and psychiatric considerations that impact individuals with ASD.

118.287 A Gene Enrichment Approach Applied to Sleep and Autism

E.A. Abel', A. J. Schwichtenberg’, K. Marceau? and 0. R. Mannin?, (1)Purdue University, West Lafayette, IN, (2)Human Development and Family
Studies, Purdue University, West Lafayette, IN

Background:

Sleep problems/disorders (SD) are common in autism spectrum disorder (ASD), and up to 80% of individuals diagnosed with ASD will experience a
SD within their lifetime (Richdale & Schreck, 2009). SDs regularly include increased sleep onset latency, frequent and prolonged night awakenings,
insomnia, and/or early morning rise times (Cortesi et al., 2010; Krakowiak et al., 2008; Richdale & Baglin, 2015). Although SD and ASD are highly
comorbid, relatively little is known about the mechanistic intersections of these two disorder classes.

Objectives:

Using a gene enrichment approach, the present study (1) identifies genes that contribute to both SD and ASD and (2) discusses common
mechanistic/biological pathways.

Methods:

We used the core autism gene set from the Autism KB database library (Xu et al., 2011). The ASD core gene set includes 171 genes, each with a total
evidence score of 16 or higher (higher scores indicate greater confidence in their ASD affiliation). Additionally, we hand-curated a sleep gene
database using existing literature. Inclusion in the final sleep gene set required a minimum of two peer-reviewed empirical findings (per gene)
indicating the association of structural variations in that gene with a sleep phenotype, or at least one peer-reviewed GWAS finding. The final
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curated sleep gene set contained 154 genes.

First, we determined the number of genes appearing in both the sleep and ASD core gene datasets and calculated whether the ASD gene set was
enriched for sleep-related genes (e.g., whether more genes were in both gene sets than expected by chance). Specifically, we compared our final
sleep gene set against the published ASD core gene set. We used the Nematode bioinformatics analysis tools and data (Lund, n.d.) to calculate the
statistical significance of genetic overlap between the two gene sets. Then, we subjected the list of overlapping genes to an over-representation
pathway analysis (Marceau & Abel, 2018). The over-representation analysis was conducted by uploading the overlapping genes into the online
over-representation tool maintained by the Consensus Pathway Database (CPDB; http://cpdb.molgen.mpg.de/).

Results:

Overall, we identified 16 common genes across the sleep and ASD core gene sets (Table 1). The expected number of overlapping genes was
(154[sleep gene set size]*171[ASD core gene set size])/19,000[total genes in genome]=1.386. The representation factor was therefore 16[identified
genes]/1.386[expected genes]=11.54, p<6.645e-13, indicating significantly more overlap than expected by chance (based on the size of each gene
set and the total number of genes in the genome).

The identified overlapping genes are involved in circadian entrainment (CACNA1C, GRIA3), melatonin synthesis (ASMT), and are linked with several
known genetic syndromes (e.g., MECP2, MAOA, UBE3A). An over-representation analysis identified several enriched pathways (Table 2) that suggest
dopamine and other chemical synapses in the neuronal system as potential shared mechanisms of SD and ASD.

Conclusions:

The gene overlap set and the highlighted biological pathways discussed in this study serve as a stepping-stone for new genetic investigations of
SD and ASD comorbidity or may be used in existing ASD genome databases to answer critical questions about SD in individuals with ASD across
the lifespan.

118.288 Amygdala-Frontal Functional Connectivity Predicts Longitudinal Anxiety during the Transition to Adulthood in Autism

M. A. Reiter'?, W. Snell’, M. Kinnear?, M. Deysk#, Y. Gao"?, I. Fishman®* and R. A. Mueller®*, (1)Brain Development Imaging Laboratories, Department
of Psychology, San Diego State University, San Diego, CA, (2)joint Doctoral Program in Clinical Psychology, SDSU / UC San Diego, San Diego, CA,
(3)Brain Development Imaging Laboratories, San Diego State University, San Diego, CA

Background: The prevalence of anxiety disorders in individuals with Autism Spectrum Disorders (ASDs) is estimated at approximately 40%, and
the transition to adulthood is a period of particular vulnerability. Functional connectivity between amygdala and prefrontal cortices has been
hypothesized to reflect a circuit tied to emotion down-regulation and anxiety in the general population, with some research indicating that these
circuits are also linked to anxiety in ASDs (Kleinhans et al., 2016). Fishman et al. (2018) reported an absence of age-related increases in amygdala-
prefrontal connectivity during adolescence in ASDs compared with typically developing (TD) individuals, suggesting that lower amygdala-frontal
connectivity could be a risk factor for developing anxiety later on. However, longitudinal studies that could directly test this hypothesis are
required. Characterizing the neural predictors of risk and resilience for anxiety disorders in ASDs may help increase the efficacy of clinical
interventions, resulting in improved care and higher quality of life during this crucial transition period.

Objectives: To examine, in a longitudinal design, whether amygdala-frontal connectivity patterns predict anxiety in ASDs during the transition to
adulthood.

Methods: Longitudinal data from 10 adolescents and young adults with ASDs participating in an ongoing study are presented. Data include
diagnostic evaluations, T1-weighted anatomical MRI, and eyes-open resting-state fMRI acquired at baseline [mean age(sd) at Time1 = 13.6(2.0)
years], and measures of anxiety symptoms acquired at follow-up [mean age(sd) at Time2 = 18.3(3.8) years, inter-timepoint interval = 4.6(2.8) years]
using the parent-report form of the Multidimensional Anxiety Scale for Children 2" edition (MASC-2, a = .9). Following standard image
preprocessing, we extracted mean time series from the left and right amygdala (from the Harvard Oxford subcortical atlas, thresholded at 50%
probability), and tested the correlation between seed to frontal-lobe connectivity at baseline and Time2 anxiety using AFNI 3dttest++. Due to the
currently limited sample size, we report results at a voxelwise p < .05, cluster size > 100.

Results: As in previous studies, we found remarkable elevations in anxiety in ASD participants, with 40% showing elevated MASC-2 T scores of >60
(i.e., evidence of clinically significant anxiety). Lower functional connectivity between the left amygdala and right dorsolateral prefrontal cortex at
baseline was strongly associated with higher anxiety scores at follow-up. We also observed a negative correlation between baseline amygdala
connectivity (bilaterally) with medial frontal gyrus and anxiety at Time2. Specifically, higher anxiety scores at Time2 were associated with lower
connectivity between the amygdala and medial frontal gyrus.

Conclusions: These results suggest that functional connectivity within previously hypothesized circuits of emotion regulation and anxiety
(amygdala-frontal circuits) may predict long-term anxiety levels in adolescents and young adults with ASDs. Notably, weaker connectivity between
amygdala and prefrontal regions, even during a resting-state, predicted risk for anxiety later on. Although these results should be viewed with
caution given the as yet small sample size, they suggest that effective preventative interventions for anxiety disorders during the transition to
adulthood in ASDs could potentially target amygdala-prefrontal circuitry.

118.289 Anxiety Symptom Structure in Youth with ASD Receiving Residential Care Is Distinct and Varies By Informant

T. Rosen’, B. Marro’, L. Bungert?, R. Girard® and M. D. Lerner*, (1)Stony Brook University, Stony Brook, NY, (2)A] Drexel Autism Institute, Philadelphia,
PA, (3)Developmental Disabilities Institute, Smithtown, NY, (4)Psychology, Stony Brook University, Stony Brook, NY

Background: Anxiety in youth with autism spectrum disorder (ASD) is highly prevalent and impairing (Kerns et al., 2015). In recent years, there has
been significant progress in accurate assessment of anxiety in non-treatment seeking as well as outpatient samples of youth with ASD (e.g., Kerns
et al., in press). However, a large proportion of youth with ASD have profound challenges that necessitate care in residential treatment settings
(Siegel at al., 2015). While such challenges are likely to alter expression of co-occurring psychopathology, resulting in different symptom
presentation compared to that seen in non-treatment seeking and outpatient youth, little is known about internalizing symptom presentation in
this population (Rosen et al., 2018). Moreover, obtaining reports from multiple informants is necessary to fully understand context differences of
symptom presentation within clinical samples (De Los Reyes, 2013).

Objectives: The present study explored the structure of anxiety symptoms in a sample of ASD youth living in three residential settings, and
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whether structure differed as a function of residential manager or teacher report.

Methods: The Child and Adolescent Symptom Inventory (CASI-5; Gadow & Sprafkin, 2013) was administered for 146 youth (Myge = 15.27, SDgge = 312;
119 male) with severe intellectual (IQ < 70) and adaptive functioning (Myineiana = 4325, SDyinetana = 1411) difficulties, receiving care in state-funded
residential facilities across NY. Classroom teachers completed the CASI teacher version, whereas residential managers who provided intensive,
around-the-clock behavioral support, completed the CASI parent version. An exploratory factor analysis (EFA) of the CASI-20 anxiety scale, an
adapted, reliable, and valid measure of anxiety symptoms in ASD (Lecavalier et al., 2014), was conducted separately for residential manager and
teacher report. Maximum Likelihood estimation and Geomin rotation were utilized, and separation anxiety items were removed for analyses.
Standard fit indices were used to evaluate model fit (Table 1).

Results: Residential manager report yielded a 3-factor structure accounting for 63% of item variance, whereas teacher report yielded a 2-factor
structure accounting for 52% of item variance (Table 1). Residential manager factors were over-arousal, performance fears/physical symptoms,
and social fearfulness; teacher report factors were social fearfulness/generalized anxiety disorder (GAD) and GAD/physical symptoms/obsessions
(Table 2).

Conclusions: Non-treatment seeking ASD youth show distinct factors of social anxiety and GAD (Hallett et al.); in the present study, this
differentiation was evident from residential manager report, but not teacher-report. Such informant differences bear consideration for
measurement design, such as adapting measures to each informant accordingly. Moreover, anxiety structure in ASD youth in residential facilities
differs from that of outpatient youth with ASD, as outpatient youth have GAD symptoms that load on to one unitary factor (Lecavalier et al., 2008).
Further, all CASI anxiety symptoms in ASD youth receiving residential care do not form one unitary construct, which contradicts current
conceptualizations and CASI-informed anxiety measurement approaches for ASD (e.g., Scahill et al., in press). It may be that increased challenges
lead to more complex and nuanced symptom presentation for youth receiving residential care, which might not be adequately captured even by
anxiety instruments adapted for ASD.

118.290 Are Restrictive and Repetitive Behaviors Associated with Emotion Dysregulation in Youth with Autism Spectrum Disorder?
A.R. Johnson, A. Cho, K. Rosenau and J. . Wood, Human Development & Psychology, University of California, Los Angeles, Los Angeles, CA

Background: Although autism spectrum disorder (ASD) is characterized by impairments in social communication and restrictive/repetitive
behaviors (RRBs), the extent and severity of RRBs ranges widely among youth with ASD, leading some researchers to question whether RRBs are
inherently a core symptom of ASD stemming from a common underlying cause, or a concurrent feature for some but not all individuals. There is a
well-documented correlation between the severity of core ASD symptoms and the presence of mental health disorder symptoms, although the
nature of this linkage remains poorly understood, specifically whether they are unique and stronger for RRBs as compared to social-
communication symptoms. One emerging hypothesis suggests that RRBs may reflect a specific manifestation of underlying emotion dysregulation
and therefore measures of RRBs may have strong statistical affinity for measures of emotion dysregulation. A corollary hypothesis is that the RRB
cluster is more strongly associated with emotion dysregulation constructs than is the ASD social-communication symptom cluster. A secondary
corollary suggests that, of the two main symptom domains of emotion dysregulation, internalizing symptomatology (versus externalizing
symptomatology) may be particularly strongly linked with RRBs due to various shared behavior features. Extant research has not yet addressed
these hypotheses comprehensively.

Objectives: To explore the relationship between RRBs and emotion dysregulation in youth with ASD.

Methods: Data from the National Database for Autism Research (NDAR) were compiled to examine the patterns of association between well-
established continuous symptom measures, namely the Child Behavior Checklist (CBCL; Achenbach & Edelbrock, 1991) and the Social
Responsiveness Scale (SRS; Constantino & Gruber, 2012). Participants included all youth with ASD ages 6-18 years old (N=2921) with valid scores for
both measures. Linear mixed models (LMMs) were used to test the above hypotheses, accounting for assessments conducted at multiple
timepoints. The SRS RRB subscale and Social Communication and Interaction (SCI) subscale were used in the models simultaneously to predict
CBCL Internalizing scores. Similarly, the Internalizing and Externalizing CBCL subscales were used simultaneously to predict SRS scores.

Results: In the primary LMM, RRBs were a better predictor of internalizing symptoms (b=.265) than was social-communication symptoms (b=197).
In the secondary LMM, internalizing symptoms were a better predictor of RRB severity (b=1.328) than were externalizing symptoms (b=.443).
Conclusions: This study highlights a substantial and specific relationship between RRBs and emotion dysregulation in youth with ASD. Although
by no means resolving diagnostic questions about the centrality of RRBs in the ASD taxon, these results illustrate a specific affinity between RRBs
and internalizing symptomatology, as predicted by emerging conceptual models, which aligns with research on the frequent mental health
comorbidities seen in ASD as well as theories of “multiple autisms”. Perhaps RRBs are, to some extent, manifestations of underlying emotion
dysregulation that also leads to anxiety, depression, aggression, and similar comorbid mental health symptoms and diagnoses. Future research
may be able to test RRBs as underlying manifestations of emotion dysregulation more directly with multi-method assessment of internalizing
behavior at both neural and behavioral levels in heterogeneous groups of youth with ASD.

118.291 Association between Impairments in Objectively Measured Social Cognition and Emotional and Behavioural Problems in
Adolescents with Autism Spectrum Disorders

V. Carter Leno', P. White’, S. Chandler’, I. Yorke', A. Pickles?, T. Charman? and E. Simonoff', (1)King’s College London, Institute of Psychiatry,
Psychology and Neuroscience, London, United Kingdom, (2)Biostatistics and Health Informatics, King’s College London, Institute of Psychiatry,

Psychology and Neuroscience, London, United Kingdom, (3)Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London,
United Kingdom

Background:

Many young people with autism spectrum disorder (ASD) exhibit co-occurring emotional and behavioural problems. The development of effective
interventions requires greater knowledge of the causes of these problems. One approach is to explore whether variation in specific
neurocognitive processes, thought to be impaired in individuals with ASD, is also associated with additional psychopathology. Social cognition
difficulties are often reported in ASD, but how these relate to co-occurring emotional and behavioural problems (including callous-unemotional
(CU) traits) has not been well explored. Different aspects of social cognition (emotion recognition vs. theory of mind) may be associated with
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different types of co-occurring psychopathology.

Objectives:

To test the association between objective metrics of social cognition and co-occurring emotional and behavioural problems, in a well-
characterised sample of adolescents with ASD (QUEST sample; part of the wider IAmHealth study; n=48; 28 males, 20 females; 11-15 years) with a
wide-range of 1Q (mean = 85.85, range = 33-129).

Methods:

Assessment of social cognition included performance on two computerised tasks; measuring emotion recognition (including assessment of gaze
patterns using eye-tracking) and theory of mind (Animated Shapes task; Castelli et al., 2002). Co-occurring psychopathology was assessed using
the ADHD, emotional and conduct problems sub-scales of the parent-rated Strengths and Difficulties Questionnaire (SDQ) and the Inventory of
Callous-Unemotional traits (ICU). Multivariate regression was used to test associations between co-occurring psychopathology and social
cognition. Age, sex and 1Q were included as covariates.

Results:

An association was found between higher levels of emotional problems and more time spent looking at the eyes relative to the mouth for neutral
faces (B=0.07, p<0.05) and a trend association was found for sad faces (B=0.04, p=0.08) (Figure 1). This pattern remained in covariation analyses
(neutral B=0.07, p=0.05; sad B=0.04, p<0.05). A trend association was found between increased CU traits and longer RTs for fearful faces in
covariation analyses (B=0.04, p=0.06). No associations were found accuracy in the emotion recognition task.

Poorer theory of mind ability was associated with greater emotional (B =-1.46, p<0.05) and conduct problems (B =-.86, p<0.05) (Figure 2).
Associations remained significant or at a trend (p=0.06 for the association with conduct problems) in covariation analyses. No associations were
found with ADHD symptoms in either task.

Conclusions:

The association between emotional problems and relative looking to the eyes when viewing sad and neutral faces could indicate a bias towards
negatively valenced social stimuli, as is reported in typically developing populations. Similarly, difficulties in recognising fear in individuals with
CU traits is comparable to that reported in typically developing populations, suggesting these two types of co-occurring psychopathology may
have comparable aetiologies in typically developing and ASD populations. The association between objectively assessed difficulties in theory of
mind and emotional and behavioural problems builds on prior work which has which has found comparable associations using caregiver-report
of theory of mind. Overall, findings suggest that social cognition atypicalities should be investigated in aetiological models of co-occurring
psychopathology in ASD, and that assessment of socio-cognitive functioning could be helpful in the planning of interventions.

118.292 Association between Puberty, Age, and Behavior in Children and Youth with Autism Spectrum Disorder: Data from the
Pond Network

M. Penner’, A. Dupuis? and E. Anagnostou’, (1)Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada, (2)Biostatistics, University of
Toronto, Dalla Lana School of Public Health, Toronto, ON, Canada

Background: Puberty is often cited as a cause of challenging behaviour in children with autism spectrum disorder (ASD), although there is little
evidence to support this.

Objectives: The objective of this study was to determine the association between pubertal status, age, and internalizing/externalizing behavior in
children and youth with ASD.

Methods: This was a cross-sectional study using data from the Province of Ontario Neurodevelopmental Disorders network and included children
and youth with ASD aged 8-19. All participants’ caregivers completed the Child Behavior Checklist (CBCL). Participants or caregivers reported
Tanner stage of puberty. Participants were grouped into three pubertal stages: pre-pubertal (Tanner 1), pubertal (Tanner 2-4), and post-pubertal
(Tanner 5). The influence of pubertal stage on CBCL internalizing and externalizing behavior scores was assessed using multivariable linear
regression controlling for age. Because the sample consisted of more males than females, separate analyses were done for each sex, with the
primary analysis for males and a secondary analysis for females.

Results: Three hundred fifty-seven participants (277 males and 80 females) were included. In males, an interaction term between pubertal stage
and age was not significantly associated with internalizing behavior (p=0.07); however, within the pre-pubertal and pubertal stages, there was a
significant positive association with age and internalizing behavior, with older males in these pubertal stages demonstrating higher levels of
internalizing behavior (pre-pubertal p=0.0009; pubertal p=0.007; Figure 1). There was a non-significant negative association between age and
internalizing behavior in the post-pubertal sample (p=0.7). There were significantly lower externalizing behavior levels in male participants with
each successive pubertal stage (p=0.0001) with a significant positive association between age and externalizing behavior (p=0.0009), meaning that
older males within that pubertal stage had higher levels of externalizing behavior (Figure 2). Internalizing behavior in female participants showed
a borderline significant positive association with age (p=0.04). There was no significant independent effect of puberty on internalizing behavior
for female participants (p=0.5). No significant associations were found between externalizing behavior and age (p=0.3) or pubertal stage (p=0.7) in
female participants.

Conclusions: Older males within pre-pubertal and pubertal stages demonstrate higher levels of internalizing behavior and older males in all
pubertal stages demonstrate higher levels of externalizing behavior, raising the possibility of a protective effect of earlier puberty. Levels of
externalizing behavior for males are lower in each successive pubertal stage. Females demonstrated higher levels of internalizing behavior with
increasing age; however, further study is needed on larger samples.

118.293 Association of Child and Adolescent Sleep Problems with Child and Parental Health

D. Coury’, A. R. Marvin? B. A. Malow?, J. K. Law?, P. H. Lipkin? and A. Bennett*, (1)Nationwide Children's Hospital, Columbus, OH, (2)Medical
Informatics, Kennedy Krieger Institute, Baltimore, MD, (3)Sleep Disorders Division, Department of Neurology, Vanderbilt University Medical Center,
Nashville, TN, (4)Children's Hospital of Philadelphia, Philadelphia, PA
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Background: The stress of caring for a child with autism spectrum disorder (ASD) and problematic behaviors can affect caregivers’ physical and
mental health. Studies have shown that the presence of additional medical conditions in the child with ASD has a negative effect on quality of life
beyond having ASD alone. We hypothesize that co-occurring sleep problems in children with ASD can affect child and parental medical and
mental health beyond effects of the child's ASD alone.

Objectives: The purpose of this study is to examine the relationship of co-occurring sleep problems in children with ASD and medical and mental
health in the child and parents .

Methods: U.S.-based primary parents of children with ASD were recruited from a validated and verified national autism registry. Parents
completed an online survey on co-occurring conditions that incorporated family and child demographic information including the CSDI, a
validated tool that scores the frequency and duration of six sleep habits (scored 0-2) over the previous month. Commonly co-occurring medical
conditions in the child (gastrointestinal, sleep, epilepsy, etc.) were documented. Parents were asked about their own medical and mental health
conditions such as hypertension, overweight, diabetes, anxiety, and depression. Participants also responded regarding any extra visits beyond
routine health supervision to health professionals for their child or themselves.

Results:

579 mothers/child dyads were analyzed. Responding parents were the primary caregiver, primarily white (89%) and non-Hispanic (92%); mean age
of 43.2 (SD 7.26; range 25-65) years. Children were primarily male (81%), white (84%), and non-Hispanic (88%); mean age of 12.1 (SD 3.61; range 3-17)
years. On the CSDI parents rated their child’s sleep problems as Severe (score>4) =363 (63%); Not Severe (score<4) =216 (37%). There was no
statistically significant difference in maternal age, race (white/non-white), or ethnicity (Hispanic/Non-Hispanic) between those with and without
severe sleep problems.

According to parents’ reports, children classified as Severe sleep problems required additional visits for non-routine medical care to their primary
care provider (x3(1) = 12.7643, p = 0.000), specialist (2 (1) = 13.3529, p = 0.000) or emergency room (x%(1) = 7.0662, p = 0.008) as compared to those
with Not Severe sleep problems. Mothers of children with Severe sleep problems were more likely to be overweight (x2 (1) = 91322, p = 0.003) )
diabetic (x(1) = 5.9005, p = 0.015), and report higher rate of anxiety or depression (x4(1) = 6.8281, p = 0.009).

Conclusions:

Children with ASD and co-occurring sleep problems require additional primary care provider, specialist or emergency room visits. Primary
caregivers of children with ASD and severe sleep problems had increased prevalence of overweight, diabetes and anxiety or depression. Co-
occurring sleep problems in ASD have serious implications on child medical support and parent health, with subsequent economic burden on the
family. A better understanding of those factors that impact caregiver burden could help healthcare providers identify appropriate services and
treatments to promote better health for their child with ASD and reduce negative effects on caregiver health status.

118.294 Autism Spectrum Disorder Is Associated with an Increased Risk of Development of Underweight in Children: A Systematic
Review and Meta-Analysis

C. N. Kahathuduwa', N. Moustaid-Moussa®* and A. Mastergeorge®, (1)Department of Human Development and Family Studies, Texas Tech
University, Lubbock, TX, (2)Department of Nutritional Sciences, Texas Tech University, Lubbock, TX, (3)Obesity Research Cluster, Texas Tech
University, Lubbock, TX, (4)Texas Tech University, Lubbock, TX

Background: Underweight, defined as having a BMI of < 5" percentile for age and sex (Kuczmarski et al.,, 2000), is associated with multiple macro-
and micro-nutrient deficiencies, a high risk of acquiring infections (e.g. pneumonia, gastrointestinal infection) (Dobner & Kaser, 2018) and a higher
mortality rate (Wake et al., 2013). Possibly due to restricted dietary patterns such as food selectivity (Bandini et al., 2010; Sharp et al., 2018) and
abnormal meal time behaviors (Malhi et al., 2017), children with autism spectrum disorders (ASD) are often thought to be at a higher risk of being
underweight, compared to typically developing children. However, evidence on the association between ASD and underweight are equivocal.
Objectives: To conduct a systematic review and meta-analysis of the literature to examine the prevalence and relative risk of underweight in
children with ASD.

Methods: ProQuest, PubMed, Scopus and Web of Science databases were systematically searched per the PRISMA guidelines (see Figure 1). Results
were screened to identify studies that reported the prevalence of underweight in children with ASD and when available, in typically developing
control groups. DerSimonian-Laird random-effects meta-analyses were performed using the ‘meta’ package in R software to determine the
pooled prevalence and the relative risk of underweight among children with ASD.

Results: Underweight had a prevalence of 7.2% (95% Cl, 5.5-9.4) among children with ASD overall (24 study arms) and a prevalence of 4.8% (95% Cl,
4.3-5.4) among children with ASD in the United States (9 study arms). These estimates were significantly greater than the prevalence of childhood
underweight in the United States in 2013-2014 (i.e. 3.8%) (Fryar, Carroll, & Ogden, 2016). A subsequent exploratory univariate meta-regression
analysis revealed that the proportion of non-Caucasian children in a given sample had a significant positive moderator effect ( = 0.470; SE = 0.185;
95% Cl = 0108, 0.832; p = 0.011) on the prevalence on underweight on children with ASD. Similarly, mean age of the study sample (B = 0.109; SE =
0.054; 95% Cl = 0.004, 0.214; p = 0.042) was an independent positive moderator, while the year of publication was an independent negative
moderator (B = -0.081; SE = 0.032; 95% Cl = -0.145, -0.018; p = 0.012). The risk of being underweight for children with ASD overall and for children
with ASD in the United States were 76.4% ((95% Cl, -0.4-212.3; 8 studies) and 59.8% (95%Cl, -4.1, 62.8; 4 studies) had a trend of being greater than
typically developing controls (p = 0.0515 and p = 0.066 respectively). Year of publication negatively moderated this association (B = -0.176; SE =
0.066; 95% Cl = -0.305, -0.047; p = 0.007).

Conclusions: Children with ASD seem to have a greater likelihood of becoming underweight. Non-Caucasian and older children with ASD appear to
have a greater risk of developing underweight. Future research studies should be vigilant about exploring risk factors that may lead to
development of underweight in this special population of children and explicating the role of these risk factors in interventions.

118.295 Autistic Mothers’ Wellbeing during Pregnancy and the Postnatal Period

S. Hampton', R. Holt', C. Allison?, E. Aydin' and S. Baron-Cohen?, (1)University of Cambridge, Cambridge, United Kingdom, (2)Autism Research
Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom
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Background: Research into how autistic women experience the challenges involved in pregnancy and parenting is scarce. The perinatal period is a
time of great change that for non-autistic women can often bring increased stress, anxiety and depression (Dunkel Schetter & Tanner, 2012). For
autistic women, it is possible that the sensory changes of pregnancy and the social demands of interacting with medical professionals may make
this time additionally challenging. It is therefore important to explore mental wellbeing for autistic women during pregnancy and beyond.
Objectives: The study aimed to explore stress, anxiety and depression during the perinatal period for autistic and non-autistic women, in order to
identify areas where more support may be needed.

Methods: Participants completed self-report questionnaires, measuring stress (Cohen’s Perceived Stress Scale), anxiety (State-Trait Anxiety
Inventory) and depression (Edinburgh Postnatal Depression Scale). The questionnaires were completed once during weeks 30-33 of pregnancy and
again 8-12 weeks after birth. Participants were 20 non-autistic women (mean age 33 years) and 10 autistic women (mean age 30 years) who had
completed questionnaires at both time points. A further 6 autistic women have completed the prenatal stage but have not yet reached the
postnatal stage and a further 4 autistic women have been recruited but have not yet reached 30-33 weeks of pregnancy. Full data from at least 20
participants per group is expected by spring.

Results: T-tests to explore group differences for each questionnaire within each time point were conducted. Autistic mothers were significantly
more stressed (t= -2.94 (16.02) p=0.01) and anxious (t= -2.65 (11.59), p=0.02) than non-autistic mothers at the postnatal time point but these were
not significant at the prenatal time point. Difference scores were created for each questionnaire by subtracting prenatal from postnatal scores.
Independent t-tests were performed on these difference scores to explore group differences in change over time for each questionnaire. There
was a striking pattern across all questionnaires of an improvement in non-autistic mothers’ wellbeing from pregnancy to post-birth and a
decrease in autistic mothers’ wellbeing. This difference did not reach significance for any of the questionnaires, though it approached significance
for anxiety, t= -1.99(12.97), p=0.068. No other group differences were significant.

Conclusions: These findings indicate that autistic mothers may have lower wellbeing during the postnatal period than non-autistic mothers. There
may potentially be a trend of an improvement in wellbeing for non-autistic mothers from pregnancy to 8-12 weeks post-birth and a decrease in
wellbeing for autistic mothers. The small sample size may explain the lack of statistical significance for many of the comparisons conducted. It is
possible that the differences will reach significance once data collection is complete. These tentative findings highlight a potential need for
greater support for autistic mothers, particularly during the postnatal period.

Dunkel Schetter, C., & Tanner, L. (2012). Anxiety, depression and stress in pregnancy: implications for mothers, children, research, and practice.
Current opinion in psychiatry, 25(2), 141-8.

118.296 Autistic People's Experience of Psychotropic Medication for the Treatment of Mental Health Conditions

S. Au-Yeung’, L. Bradley?, A. E. Robertson?, R. Shaw?, S. Baron-Cohen* and S. A. Cassidy?, (1)Coventry University, Coventry, United Kingdom of Great
Britain and Northern Ireland, (2)Coventry University, Coventry, United Kingdom, (3)NHS Coventry and Warwickshire Partnership Trust, Warwickshire,
United Kingdom, (4)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom, (5)School of
Psychology, University of Nottingham, Nottingham, United Kingdom

Background: Previous research has shown that autistic people are more likely to experience mental health difficulties during their lifetime (Lever
& Geurts, 2016). Despite this, psychopharmacological studies have mainly focussed on the treatment of core symptoms of autism, rather than the
treatment of co-occurring mental health conditions. Currently, little is known about autistic people’s experience of psychotropic medication for
the treatment of mental health conditions.

Objectives: The current study explores autistic people’s subjective experience of taking medication for co-occurring mental health conditions.

Methods: 183 autistic and 74 non-autistic adults completed an online survey on topics surrounding mental health, self-injury and suicidality.
Participants who had received at least one mental health diagnosis were asked: 1) whether they were taking medication for any of their mental
health conditions, 2) which medications they were currently taking, and how long they had been taking them, 3) to rate how helpful the
medication had been to them, 4) to rate how satisfied they were with their medication, 5) whether there had been any unwanted side effects and
6) what their experience of taking medication for their mental health condition(s) had been. Chi-square analysis was used to compare proportion
of autistic to non-autistic participants on medication (Question 1) and experiencing side effects (Question 5). Pairwise comparisons were used to
compare length of time on medication (Question 2), helpfulness rating (Question 3), and satisfaction rating (Question 4). Thematic analysis was
used to analyse qualitative data (Question 6).

Results: There was a higher proportion of autistic participants on current medication for their mental health conditions compared to non-autistic
participants. The most common medication listed by participants was antidepressants. After controlling for age, there was no significant
difference in the length of time that autistic and non-autistic people had been on medication. Autistic participants rated their medication to be
less helpful and were less satisfied with their medication compared to non-autistic participants. Autistic participants were no more likely than
non-autistic participants to report experiencing side effects. Autistic people’s experiences of taking medication were mixed, with both positive
(e.g. “The medication helps reduce perseverative/intrusive suicidal thoughts significantly, which is great””) and negative (e.g. “| hated taking the
medication every day... | sleep a lot because of the aripiprazole and it slows down my brain. | don't think antipsychotics should be given to people
with autism.”) examples present in the data.

Conclusions: Given previous findings that co-occurring mental health are more commonly reported in autistic adults (Lever & Geurts, 2016), and
the current findings that autistic people report more negative experiences of medication compared to non-autistic people, it is therefore
imperative that future research is conducted to determine the effectiveness of psychotropic medication for treating mental health conditions in
autistic people.

118.297 Autistic Traits in Psychotic Disorders: A Large-Scale Comparison across Patients, Siblings and Typical Comparisons and
Impact on Social Functioning

T. Ziermans'?, F. Schirmbeck’, F. Oosterwijk*, H. M. Geurts' and L. de Haan?, (1)University of Amsterdam, Amsterdam, Netherlands, (2)Amsterdam
University Medical Center, University of Amsterdam, Amsterdam, Netherlands, (3)Department of Psychiatry, Amsterdam University Medical Center,
University of Amsterdam, Amsterdam, Netherlands, (4)Parnassia, Zaandam, Netherlands
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Background: Autism traits are present at elevated rates in individuals with psychotic disorders (PD). However, prevalence varies across clinical
samples and it is unclear whether individuals with a genetic risk for psychosis (GR) also report more symptoms. Furthermore, it is unknown to
what extent comorbid autism symptoms may have an impact on social functioning in psychotic disorders.

Objectives: To address these questions in a large sample of 504 individuals with a PD, 572 individuals with GR (siblings) and 337 typical
comparison (TC) individuals

Methods: Autism traits were assessed with the Autism Spectrum Quotient (AQ) and social functioning was measured with the Social Functioning
Scale.

Results: The proportion of AQ scores >32 (indicative of autism diagnosis) was 6.6% for PD, 1.1% for GR and 1.2% for TC. For AQ scores >26 (indicative
of high autism traits) respective percentages were: 21.4%, 2.8% and 2.4%. Mean group differences for autism traits (PD > GR > TC) and social
functioning (PD < GR < TC) were all significant, albeit with small effect sizes for GR vs TC. Within the PD and GR group, autistic traits showed a
negative impact on overall social functioning above and beyond the effect of positive psychotic symptoms.

Conclusions: At least 1in 5 individuals with a psychotic disorder is characterised by elevated levels of autism traits. In addition, levels of social
functioning are negatively affected by autisms traits in individuals with (a genetic predisposition to) psychotic disorders. These findings warrant
specific clinical guidelines for psychotic patients who present themselves with autistic comorbidity.

118.298 Behavioral Concerns Associated with Sleep Disturbance Severity in Children with ASD

A. Bennett, A. R. Marvin?, D. Coury?, B. A. Malow*, J. K. Law? and P. H. Lipkin? (1)Children's Hospital of Philadelphia, Philadelphia, PA, (2)Medical
Informatics, Kennedy Krieger Institute, Baltimore, MD, (3)Nationwide Children's Hospital, Columbus, OH, (4)Sleep Disorders Division, Department of
Neurology, Vanderbilt University Medical Center, Nashville, TN

Background: Sleep problems are commonly reported in children with ASD. Sleep difficulties are known to be associated with increased behavioral
problems and can have negative impact on both child and family functioning.

Objectives: To examine the relationship of parent-reported behavioral concerns with sleep problems in children and adolescents with ASD as
measured by the Composite Sleep Disturbance Index (CSDI).

Methods: U.S.-based primary caregivers of children with ASD were recruited from the Interactive Autism Network, a national autism registry.
Parents completed an online survey on co-occurring conditions that incorporated family and child demographic information including the CSDI, a
validated tool that scores the frequency and duration of six sleep habits (scored 0-2) over the previous month; total score range=0-12; scorex4
indicates a severe sleep problem. Parents were asked to rate their child’s behavior on a scale from 0 to 3 with 0 = absent and 3 representing most
severe.

Results: 610 parent/child dyads were analyzed. Responding parents were the primary caregiver, primarily female (94%), white (89%), and non-
Hispanic (92%); mean age of 43.3 (SD 7.2; range 25-65) years. Children were primarily male (81%), white (84%), and non-Hispanic (88%); mean age of
12.1(SD 3.6; range 3-17) years. On the CSDI, parents rated their child’s sleep problems, scoring as severe (24) in 377 (62%) or not severe (<4) in 233
(38%). 370 (60.7%) reported no or minimal behavioral concerns while 240 (39.3%) rated behavioral problems as Moderate, severe, or very severe.
The percentage of parents rating their child's behavioral problems as severe/very severe rose from 6% within the group with no sleep problems to
25% within the group with severe sleep problems. (x2(6) = 64.17, P=0.000).

Conclusions: Sleep problems and behavioral difficulties in children with ASD are associated, with the prevalence of reported severe behavioral
problems increasing with increasing severity of sleep based on parent report. These data confirm the association between behavioral issues and
sleep issues in children with ASD. The presence of parent reported behavioral problems in a child with ASD should prompt screening for other
comorbid conditions, such as sleep problems.

118.299 CYP2D6 Phenotype Related to Ongoing Medication in Adults with Autistic Spectrum Disorder and Intellectual Disability

P. Ballester-Navarro’, C. Espadas?, S. Almenard?, ). Muriel, M. D. M. Inda® and A. Peird*, (1)Hospital General Universitario de Aucante, Alicante, Spain,
(2)Pharmacology, Alicante General Hospital, Alicante, Spain, (3)Alicante General Hospital, Alicante, Spain, (4)Clinical Pharmacology, Alicante, Spain

Background: Adults with autism spectrum disorder (ASD) and intellectual disability (ID) associated many comorbidities and drug prescriptions
implying a wide polypharmacy with potential drug-drug interaction and suspicion of adverse drug reactions (ADR). Metabolizer phenotype could
also influence on drug security profile. Objectives: To correlate the safety drug profile with CYP2D6 metabolizing phenotype in adults with ASD
and ID. Methods: Ambispective, multicenter, pharmacovigilance trial (VIGITEA study), was develop in subjects with ASD and ID who attend or live in
residential facilities. Characterization enzyme CYP2D6 metabolizer profile (Extensive metabolizer (EM), poor metabolizer (PM) and ultra-rapid
metabolizer (UM), TEA-CYP study) was done by PCR and correlated to drug security profile (ADR, prescritions and polypharmacy as > 5
simultaneous drug prescription). Statistycal analises were performed using R 3.5.1 and the study received Ethical Comitee Approval. Results:
Eighty-three participants (30 * 10 years old, 14% women, BMI 27:6 Kg/m2, 100% Caucasian, 57% on polypharmacy). The majority of comorbidities
were related to the nervous system (33%). Suspicion ADR was associated more with antipsychotic medications (52%), specifically, risperidone
(13%). Metabolizer CYP2D6 profile (EM 85%, PM 8%, UM 5%) associated a significantly higher dose prescription in EM phenotype. Conclusions: The
evaluation and knowledge of the CYP2D6 metabolizer profile of the prescribed drug could help to a better dose selection in the most prevalent
phentoype and, consequently could prevent the aparition of dose dependent suspected ADR.

118.300 Characteristics of Toddlers with Autism Spectrum Disorder Are Associated with the Severity of Anxiety Symptoms at
Adolescence: A Long-Term Follow-up Study

E. Ben-Itzchak' and D. A. Zachor?, (1)Bruckner Center for Research in Autism, Communication Disorder, Ariel University, Ariel, Israel, (2)The Autism
Center/Pediatrics, Tel Aviv University / Assaf Harofeh Medical Center, Zerifin, Israel

Background: Anxiety is among the most common mental health problems in autism spectrum disorder (ASD). Up to 40% of individuals with ASD
are diagnosed with at least one anxiety disorder at some point in their lives. Previous studies reported that anxiety in ASD negatively impacts
functioning. However, research has not focused on which early signs in toddlers with ASD may predict later development of anxiety.
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Objectives:

1. To examine the prevalence of anxiety subtypes in adolescents who were diagnosed as toddlers with ASD.
2. To compare parental evaluation of the severity of anxiety subtype symptoms with the self-perception of adolescents with ASD.
3. To search for predictors of social and separation anxiety severity in adolescence at the time of ASD diagnosis.

Methods: The study included 65 participants, 60 males and 5 females (mean age=13:8y), diagnosed with ASD at toddlerhood. Participants
underwent a comprehensive assessment of cognitive ability, adaptive skills and autism severity at toddlerhood and adolescence. The severity of
anxiety was assessed by the Screen for Child Anxiety Related Disorders (SCARED) completed by parents (n=61) and study participants (n=37).

Results: According to parental SCARED reports, 39.3% of the study population had significant (25) separation anxiety symptoms, 27.7%, social
anxiety (>8), 18% generalized anxiety (29), 6.6% panic/somatic complaints (>7) and 3.3% school avoidance (>3). Comparing parents' and
adolescents' SCARED reports (n=37) revealed that the participants noted more severe symptoms than their parents for panic/somatic complaints,
separation anxiety, and school avoidance. We then examined the correlations of SCARED subdomain scores at follow-up with cognitive ability,
autism severity and adaptive skills at toddlerhood. The SCARED social anxiety subdomain correlated negatively and significantly with VABS
communication scores (r=-41, p<.01) at diagnosis; SCARED separation anxiety correlated negatively and significantly with DQ (r=-.27, p<.05) scores,
and positively and significantly with ADOS-RRB-CSS (r=.26, p<.05); SCARED generalized anxiety correlated positively and significantly with VABS
socialization (r=.28, p<.05) and DQ (r=.30, p<.01) scores and negatively and significantly with ADI-R social interaction and communication
subdomain (r=-.24,p<.05) scores. Next, we looked for predictors at toddlerhood for the two most frequent anxiety subdomains, social and
separation anxiety at adolescence, using two hierarchical regression analyses. Age, sex, DQ, VABS composite and ADI-R subdomain scores at
toddlerhood were used as the independent variables. For SCARED separation anxiety symptoms, the model explained 25.6% of the variance, but
only the DQ scores at baseline correlated negatively and significantly with separation anxiety scores (B=-.42, p<.01). For SCARED social anxiety
symptoms, the model explained 19.7% of the variance, but only the VABS composite scores at baseline correlated negatively and significantly with
social anxiety scores (B=-.36, p<.05).

Conclusions: In adolescents with ASD, separation, social, and generalized anxiety symptoms are highly prevalent. Adolescents with ASD have a
more severe perception of their anxiety symptoms than their parents’ evaluation. Toddlers with higher cognitive ability or poorer functioning are
at increased risk for anxiety at adolescence. In light of these findings, it is important to assess anxiety symptoms in adolescents with ASD,
including self-reports when available, in order to provide timely interventions.

118.301 Comorbid Anxiety and ADHD Differentially Impact Clinical Presentation in Preschoolers with Autism

K. L. Carpenter’, N. 0. Davis?, . Lorenzi', M. Sabatos-DeVito®, E. Glenn®, H. Riehl*, L. DeMoss®, H. L. Egger®, G. Baranek” and G. Dawson"8, (1)Duke
Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University, Durham, NC, (2)Department of
Psychiatry and Behavioral Sciences, Duke ADHD Program, Duke University Medical Center, Durham, NC, (3)Psychiatry and Behavioral Sciences, Duke
Center for Autism and Brain Development, Durham, NC, (4)Duke Center for Autism and Brain Development, Durham, NC, (5)Rhode Island
Consortium for Autism Research and Treatment, Brown University, East Providence, R, (6)Department of Child and Adolescent Psychiaty, New York
University Langone Health, New York, NY, (7)Chan Division of Occupational Science and Occupational Therapy, University of Southern California,
Los Angeles, CA, (8)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain Development, Durham, NC

Background: Psychiatric comorbidities are common in individuals with autism spectrum disorder (ASD). Two of the most prevalent comorbidities
are anxiety and ADHD. Approximately 40-60% of children with ASD meet criteria for one or both of these disorders. The presence of these
comorbid diagnoses has been linked to more severe social deficits and repetitive behaviors, increased sensory challenges, and higher levels of
irritability. Despite their high prevalence, relatively little is known about how comorbid anxiety and ADHD diagnoses differentially influence
clinical presentation in young children with ASD.

Objectives: Using parent-report measures, we aimed to understand how comorbid anxiety and ADHD impact clinical presentation in children with
ASD.

Methods: Sixty-nine 3-6-year-old children with ASD participated in this study. Anxiety disorders and ADHD were assessed through parent
interview using the Preschool Age Psychiatric Assessment (PAPA). We hypothesized that meeting criteria for any anxiety disorder and ADHD on the
PAPA would be differentially associated with higher ASD symptom severity (ADOS-2 severity scores), increased severity within different domains of
repetitive behaviors (e.g. ritualistic behaviors, stereotyped motor behaviors, sensory features; Repetitive Behavior Scale-Revised subscale scores
and Sensory Experiences Questionnaire), and higher levels of irritability (Aberrant Behavior Checklist). To explore the impact of multiple
comorbidities on the functioning of children with ASD, we used an additive main effect general linear model. This method provides marginal
predictions for both anxiety and ADHD on the outcomes of interest. This approach accounts for non-independence between groups, given that
some children have both anxiety and ADHD, and identifies the unique contribution of anxiety and ADHD on each outcome.

Results: Based on the PAPA, 87% of children met criteria for ADHD, anxiety, or anxiety+ADHD. Specifically, 16% of our sample met criteria for ADHD
only, 26% met criteria for anxiety only, and 45% met criteria for ADHD+anxiety. When both anxiety and ADHD diagnoses were included in the same
model, anxiety (F(1)=4.6, p=0.04), but not ADHD (F(1)=0.89, p=0.3), was associated with increased overall ASD symptom severity as measured with
the ADOS-2 severity score. In analyses using the RBS-R subdomain scores to assess repetitive behaviors, ADHD was found to be uniquely
associated with increased self-injurious behavior (F(1)=4.4, p=0.04), whereas anxiety was uniquely associated with increased ritualistic (F(1)=10.15,
p<0.01) and sameness behaviors (F(1)=3.97, p=0.05). Neither anxiety nor ADHD were associated with stereotyped motor, compulsive, or restricted
behaviors. With regard to associated features of ASD, comorbid anxiety (F(1)= 16.5, p<0.001), but not ADHD (F(1)=0.27, p=0.6), was associated with
increased sensory over-responsivity. In contrast, comorbid ADHD (F(1)=7.27, p<0.01), but not anxiety (F(1)=0.89, p=0.4), was associated with
increased irritability.

Conclusions: Preschoolers with ASD have high levels of psychiatric comorbidity, with anxiety and ADHD particularly prevalent. The presence of
these comorbidities significantly and differentially impacts the clinical presentation in children with ASD. These results suggest that comorbid
psychiatric disorders may not only contribute to the clinical heterogeneity inherent in ASD, but may also impact the diagnosis and treatment of
the disorder.
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118.302 Deciphering the Associations between Autism and Schizophrenia: Evidence from a Two-Sample Multivariable Mendelian
Randomization Study.

C. Dardani’, H. Jones?, E. Anderson?, ). Yarmolinsky?, B. Leppert?, L. Riglin®, E. Stergiakouli?*, B. St. Pourcain®>, A. Thapar?, K. Tilling?, G. Davey Smith?,
N. Davies?, S. Sullivan’, S. Zammit"® and D. Rai', (1)Population Health Sciences, Bristol Medical School, Centre for Academic Mental Health, Bristol,
United Kingdom, (2)Population Health Sciences, Bristol Medical School, MRC Integrative Epidemiology Unit, Bristol, United Kingdom, (3)MRC Centre
for Neuropsychiatric Genetics and Genomics, Cardiff University, Cardiff, United Kingdom, (4)School of Oral and Dental Sciences, University of
Bristol, Bristol, United Kingdom, (5)Max Planck Institute for Psycholinguistics, Nijmegen, Netherlands, (6)Division of Psychological Medicine and
Clinical Neurosciences,Cardiff University, Cardiff, United Kingdom

Background:

Although autism and schizophrenia are considered distinct diagnostic entities, the conditions seem to be intertwined at a genetic and phenotypic
level. Family history of schizophrenia has been associated to autism risk in the offspring, while individuals with autism are at increased risk of
psychosis spectrum disorders. Little is known on the possible cofounding role of 1Q in the autism-schizophrenia associations, with observational
studies providing inconclusive evidence and whole genome approaches suggesting that the two conditions present divergent associations with
1Q. There is a need to decipher the role of IQ in the autism-schizophrenia associations, using approaches robust to the limitations of
observational and whole genome approaches. Mendelian randomization (MR) is an instrumental variable approach, utilizing genetic variants as
proxies for environmental exposures. The method provides robust control over residual or unmeasured confounding and allows the detection of
pleiotropy. This is the first study in the field of autism research to utilise MR in order to:

Objectives:

o Assess the bi-directional associations between genetic liabilities for autism and schizophrenia using two-sample MR.
o Examine whether 1Q confounds these associations, by applying an extension of MR, multivariable MR.

Methods:

Instruments for genetic liability to autism were based on the latest GWAS meta-analysis of autism. Due to the small number of significant hits
identified (5 SNPs, P-value<= 5e-08), a relaxed P-value threshold for SNP inclusion was utilised to increase statistical power and precision of the
estimates (P-value<=5e-07, 10 instruments). Instruments for genetic liability to schizophrenia were 128 independent (r?=0.01) genome-wide
significant SNPs identified in the latest GWAS of schizophrenia. In the multivariable MR analyses, 1Q was entered as a covariate in the models.
Instruments for 1Q were 246 independent (r?=0.01) SNPs identified in the largest GWAS on intelligence. Estimates were generated using an inverse-
variance weighted model. Sensitivity analyses to identify and exclude outliers and test for violations in the MR assumptions, were conducted.

Results:

There was limited evidence to suggest an effect of genetic liability to autism on schizophrenia (crOR: 0.93; 95%C.1.: 0.82- 1.06; p=0.27). After
adjusting for 1Q, there was evidence consistent with an approximately 24% increase in the odds of schizophrenia for each unit increase in log-
odds liability to autism (adjOR: 1.24; 95%C.1.: 1.08- 1.43; p= 0.004). For the reverse direction, the effect of genetic liability to schizophrenia on
autism, the was evidence suggesting that one unit increase in log odds liability to schizophrenia was associated with an approximately 19%
increase in the odds of autism (crOR: 1.19; 95%C.1.: 1.14- 1.24; p= 1e-14). The effect estimate did not change markedly upon adjusting for 1Q in the
model (adjOR: 1.26; 95%C.I.: 118- 1.35; p= 1e-10).

Conclusions:

In a two-sample MR framework, we found evidence suggesting bi-directional associations between genetic liabilities to autism and schizophrenia,
after adjusting for 1Q. The meaning of the findings and the possible contribution of 1Q in the autism-schizophrenia associations as well as
directions for future research will be discussed.

118.303 Depression in Autistic Adults: Rumination and Insistence on Sameness

A. Russell', K. Cooper?, S. Calley’ and S. Barton*, (1)Psychology/Centre for Applied Autism Research, University of Bath, Bath, United Kingdom,
(2)University of Bath, Bath, United Kingdom, (3)Centre for Applied Autism Research, University of Bath, Bath, United Kingdom, (4)Newcastle
University, Newcastle, United Kingdom

Background: Autistic people are four times more likely to experience depression than typically developing people. Rumination defined as
repetitive thinking about sadness, has been shown to be a key risk factor for depression in the general population. Autistic people may be at
elevated risk of rumination due to the repetitive, restricted behaviours, interests or activities (RRBIs) characteristic of Autism. RRBIs may
contribute to the elevated levels of depression by increasing the risk of repetitive thinking patterns. RRBIs have been classified into two sub-
types, insistence on sameness (IS) and repetitive sensory motor (RSM) behaviours. Of these two sub-types, the phenomena making up IS,
particularly an adherence to restricted routines and ritualised verbal and non-verbal behaviours are most likely to be related to depression.
Research has found links between autistic traits, rumination and depression in the general population, and in a small sample of autistic
adolescents and adults.

Objectives: Firstly, we investigated whether levels of rumination are higher in autistic adults compared to typically developing adults using a non-
clinical sample. Secondly, we investigated the contribution of IS to depression in a mixed community and clinical autistic population and the
potential for rumination as a mediator of this relationship.

Methods: We recruited a community sample of autistic participants (n=34) and typically developing participants (n=35). Autistic participants all
had a validated diagnosis from a health professional. We also recruited a sample of autistic participants with validated clinical diagnoses of
autism and depression (n=66) from NHS clinics who were participating in a clinical trial of a depression treatment (ADEPT). For the current study
participants completed self-report measures of repetitive behaviour (IS subscale of RBQ-2A), Rumination (subscale of RRQ) and Depression
(PHQ-9).

Results: As predicted, Rumination scores were significantly higher in the community autism sample (M=3.94, SD=0.70) compared to the typically
developing sample (M=31, SD=0.89), t(67)=4.51, p<.001. Further, the community autism sample also had higher significantly higher scores on the
depression measure (M=11.7, SD=6.1) compared to the typically developing sample (M=3.9, SD=2.5), t(66)=6.9, p<.001). A mediation analysis using
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ordinary least squares path analysis which included all autistic participants (n=100) found that IS scores affected depression scores via an effect
on rumination levels. There was a significant positive effect of IS on rumination (a=0.52, p<.001) and rumination had a significant effect on
depression scores (b=2.37 p=.01). A bootstrap confidence interval was generated for the indirect effect and was above zero (0.22 - 2.48). IS scores
did still affect depression scores when controlling for rumination (c'= 212, p<.05), but to a lesser extent than when rumination was not included in
the model (c=3.35, p<.001) demonstrating partial mediation.

Conclusions: Depression and rumination scores are higher in autistic people compared to non-autistic people. Moreover, insistence on sameness,
a core feature of the Repetitive Behaviours domain in Autism, contributes to depression by increasing levels of rumination. Thus, a tendency
towards behavioural repetition contributes to repetitive thinking patterns with negative content which contributes in turn to elevated depression
symptoms.

118.304 Development and Use of an Observational Measure of Parent-Child Interaction in Autism Spectrum Disorder:
Relationships with Parent and Child Mental Health

I. Yorke', P. White', S. Chandler’, V. Carter Leno’, M. Romero Gonzalez?, D. Hay?, T. Charman* and E. Simonoff', (1)King’s College London, Institute of
Psychiatry, Psychology and Neuroscience, London, United Kingdom, (2)Child and Adolescent Mental Health Unit, University of Malaga, Malaga,
Spain, (3)Psychology, Cardiff University, Cardiff, United Kingdom, (4)Institute of Psychiatry, Psychology and Neuroscience, King’s College London,
London, United Kingdom

Background:

Children with Autism Spectrum Disorder (ASD) and their parents are at increased risk for mental health problems (MHP). Evidence from the
general population suggests the reciprocal relationship between parent and child MHP may be mediated by parent-child interaction (PCl). Despite
progressing research on this topic in the field of ASD, most studies rely on parent-report measures of own behavior and MHP, and those of their
child.

Objectives:

As part of the Improving Autism Mental Health (IAMHealth) research programme, we aimed to: (1) develop an observational instrument suitable
for assessing PCl in autistic adolescents and their parents; (2) validate this instrument against existing measures of parental discipline strategies,
expressed emotion (EE) regarding the child and household disorganization; (3) investigate concurrent associations with parent and child MHP.
Methods:

The QUEST study is a well-characterized community cohort of children with ASD and their parents. At child age 11 to 15 years, we administered a
videotaped Etch-a-Sketch (EAS) task to a subset of 59 families. The task required collaboration on drawing a picture of a house on the EAS toy,
using one control each. Fifty-four adolescents had the functional ability to access the task as intended, 63% male and of a wide 1Q range (27-129).
Videos were rated using a coding scheme adapted previously employed in general population research, assessing aspects of child behavior (e.g.
task persistence and engagement with the parent) and parent behavior (e.g. physical and verbal control, approval of, disapproval of and
engagement with the child). Parental EE was assessed using a researcher-rated autism-specific five-minute speech sample (AFMSS), during which
parents talked about their child. Parents self-reported on discipline strategies, household disorganization and own MHP. Child MHP were
measured by parent- and teacher-report questionnaires.

Results:

Inter-rater reliability, assessed on 31 randomly-selected cases, was good (average intra-class correlation coefficient .76; range .48-1.00).
Exploratory item factor analysis (n=54) of reliable parent behavior codes produced a two-factor solution (Figure 1). Parental “warmth” was indexed
by behaviors including approval, engagement and autonomy-granting, whereas parental “control” was indexed by instruction, control-seeking and
disapproval. These factors showed a significant negative correlation of -.34 (p=01), whereby parents showing more warmth showed less control.
Child behaviors loaded onto one factor conceptualized as “co-operation”.

Parental warmth correlated positively with parental praise in the AFMSS (p=.35, p<.05), whereas parental control correlated positively with self-
reported ineffective discipline strategies (r=.31, p<.05) and household disorganization (r=.38, p<.01). Neither parent factor related to child autism
symptom intensity; however, high warmth related to higher child 1Q (r=.44, p<.01). Greater child co-operation related to both higher I1Q (r=.51,
p<.001) and lower autism symptom intensity (r=-.50, p<.001). PCl factors were not associated with parent or child MHP.

Conclusions:

The PCl instrument captured variance in parent and child behavior across families that was adequately reliable across raters and showed
meaningful relationships with existing measures of parenting and household management style. The lack of association with child or parent MHP
may reflect true independence in the relationship, inadequate power or failure to capture related aspects of behavior.

118.305 Diagnostic Challenges in Evaluating Comorbid ADHD in Young Children with ASD

N. 0. Davis', J. Schechter’, R. E. Aielld?, L. Sikich?, S. Compton?, G. Dawson? and S. H. Kollins', (1)Department of Psychiatry and Behavioral Sciences,
Duke ADHD Program, Duke University Medical Center, Durham, NC, (2)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism
and Brain Development, Durham, NC

Background: Although co-occurrence of Attention-Deficit/Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder (ASD) symptoms has long
been described, comorbid diagnosis of these conditions has only been permitted since publication of the DSM-5. Current estimates suggest ADHD
occurs in 20-70% of cases of ASD (Matson et al., 2013), with this broad prevalence range likely associated with different diagnostic methods.
Accurate methods of diagnosing these comorbid conditions are needed to clarify prevalence rates and inform research on treatment for the
ASD+ADHD phenotype. To date, however, few guidelines exist for the clinical evaluation of this comorbidity.

Objectives: Despite distinct sets of diagnostic criteria, clinicians encounter a number of challenges when evaluating comorbid ADHD and ASD. The
current study aims to explore these specific diagnostic challenges and to identify their impact on the diagnostic process and outcomes.

Methods: The Duke NIH Autism Center of Excellence research program aims to improve understanding of the onset, developmental course, and
treatment of comorbid ADHD and ASD in young children. Participants complete comprehensive evaluations including gold-standard assessment
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tools for ASD (i.e., ADI-R, ADOS) and ADHD (ADHD Rating Scale, semi-structured psychiatric clinical interviews) and cognitive (Mullen, DAS-11) and
adaptive behavior (Vineland 3) assessments. Historical response to school-based and ASD-focused interventions also informs the diagnostic
process. Case review and consensus discussions by clinical psychologists and psychiatrists with expertise in ADHD and ASD are conducted to
finalize diagnostic conclusions. Finally, ratings are assigned to each diagnosis to quantify diagnostic confidence.

Results: Thus far, twenty participants with ASD (mean age=68 months, SD=17 months) have completed a diagnostic evaluation, and six (30%) have
received a comorbid ADHD diagnosis. A three-point diagnostic confidence scale was used (range 1-3) with higher ratings indicating more
confidence. Mean confidence for ASD diagnosis was 2.85 (SD=0.37); mean confidence for ADHD diagnosis was 2.17 (SD=0.75). Diagnostic challenges
fall into two broad categories. One challenge arises when distinguishing specific ADHD symptoms from common ASD behaviors, especially when
the ADHD-like behavior improves whenever ASD behavioral supports are provided (e.g., using a visual schedule). For example, parents may report
that a child often has “difficulty sustaining attention,” but the child’s sustained attention may actually be exceptional for high interest items.
Similarly, parent-report of “fidgety” behavior may be more consistent with observed stereotyped, repetitive movements than typical ADHD-like
fidgeting. A second often-noted challenge involves incorporating cognitive ability, including intellectual disability and variability in cognitive
and/or language skills, into determination of whether symptom presence is excessive for developmental expectations. For example, parent-report
of “difficulty following through on instructions” may be better explained by delayed receptive language skills, whereas “difficulty waiting one’s
turn” may be age-appropriate when considering a child’s developmental level.

Conclusions: |dentifying comorbid ADHD and ASD is essential for ensuring that affected children have access to effective interventions. Given the
diagnostic challenges associated with evaluating these comorbidities, identifying procedures to optimize the diagnostic process is essential for
making reliable diagnoses. The current project will contribute essential information to the fields of ADHD and ASD research that will inform future
research and clinical endeavors.

118.306 Differences in Anxiety Symptoms Among Males and Females with ASD per Parent- and Self-Report

S. loannou’, R. A. Muscatello? and B. A. Corbett’, (1)Psychiatry and Behavioral Sciences, Vanderbilt University Medical Center, Nashville, TN,
(2)Neuroscience Graduate Program, Vanderbilt University, Nashville, TN

Background: Research within typically developing (TD) youth indicates that females experience more anxiety than males. Additionally, youth with
autism spectrum disorder (ASD) tend to have higher anxiety than TD youth. Differences in anxiety symptoms between males and females with
autism, however, is not as well-established. Some prior work has attested to the view that females with ASD are more anxious than males with
ASD (due to the “double hit” of ASD and gender) but the literature is equivocal; several studies have found no differences in gender. Moreover,
many studies explore general internalizing symptoms rather than anxiety alone.

Objectives: This research aims to clarify relationships between anxiety and gender in high-functioning children with ASD by: 1) comparing overall
anxiety among males and female with ASD and 2) investigating whether types of anxiety endorsed differ across gender.

Methods: Anxiety was measured by both parent- and self-report, using the Multidimensional Anxiety Scale for Children 2" Edition (MASC-2). The

MASC-2 provides an overall total score and subscale scores (harm avoidance, separation anxiety, social anxiety, and physical symptoms; March et
al, 2013). As part of a larger study, a group of 99 youth between 10-to-13 years with ASD (74 males, mean age = 11.29; 25 females, mean age =11.30)
completed the MASC 2-Self, while their parents (n=100, 74 male children, 26 female children) completed the MASC 2-Parent.

Results: The MASC 2-Parent revealed significantly higher total anxiety scores in male youth (t(98)=-2.11, p=.04). In contrast, there was no difference
in total score between males and females on the MASC-Self (t(97)=-.53, p=.60). Regarding types of anxiety, separation anxiety/phobia (t(98)=-4.87,
p=.000) and harm avoidance (t(98)=-3.89, p=.001) were significantly higher per parent report in male youth than female youth. Correspondingly,
males self-reported higher separation anxiety/phobia (t(97)=-2.26, p=.03) and harm avoidance (t(64.90)=-2.96, p=.004).

Conclusions: In the current study, both parent and self-report measures showed significantly higher separation anxiety/phobia and harm
avoidance in male youth with ASD, though parent-report alone found males to have higher total anxiety overall. This counters trends in TD youth
and thus suggests distinctive interactions between anxiety and gender in ASD. The anxiety subscales endorsed—separation anxiety/phobia and
harm avoidance—are related to separation anxiety disorder, which appears to be particularly relevant to ASD. This study expounds on that
association by specifying gender-related differences within youth with ASD. While separation anxiety is generally higher in female youth than
males, some work has suggested that the reverse is true in clinical populations— in agreement with the current results. This could be related to
societal gender role expectations. If separation anxiety in males is seen as abnormal, awareness and report of symptoms may increase.
Concurrently, males and females on the autism spectrum may be less likely to be impacted by societal gender roles, and consequently express
emotions in ways differing from the TD population. These results highlight the complex relationships between gender, anxiety, and ASD and
emphasize need for continued exploration to build understanding as to the unique profiles and experiences of males and females with ASD.

118.307 Double Trouble: Use of Two Concurrent Antispsychotic Medications in Adolescents with ASD

M. Murray’, G. Liu?, E. M. Edwards’ and A. Pearl’, (1)Department of Psychiatry/Division of Autism Services, Penn State Hershey/Penn State College of
Medicine, Hershey, PA, (2)Penn State College of Medicine, Hershey, PA

Background: The atypical antipsychotics risperidone and aripiprazole have US Food and Drug Administration indications to treat irritability
associated with autism spectrum disorder (ASD) for pediatric patients as young as 5. In their official Practice Parameters for ASD and for Atypical
Antipsychotic Medication, the American Academy of Child and Adolescent Psychiatry urges extreme caution in prescribing these powerful
medications for children and that the use of multiple antipsychotic medications should be avoided due to the high likelihood of negative physical
health outcomes. As atypical antipsychotics are becoming more widely used to treat mood irritability issues with youth with ASD, especially
adolescents, there is concern that cautions about limiting medication exposure are not being rigorously followed.

Objectives: In this study, we examined a large, national healthcare claims database of a privately insured population in the US to compare the
prescription rates of more than one antipsychotic concurrently, in adolescents with and without ASD to examine areas of discrepancy in utilization
and prescription patterns with other medications.

Methods: Using the 2005-2014 MarketScan® Commercial Claims and Encounters database, we identified a cohort of adolescents (ages 12-21). We
constructed a sub-cohort of adolescents with ASD [n=181,686], documented by at least two separate diagnoses of ASD (ICD 9 codes 299.XX), and a
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sub-cohort of adolescents without ASD (CTL) [n=2,271,205]. (The prevalence of mental health disorders with serious impairment in US adolescents
is estimated to be 22.2%.) We also broke down the entire cohort by gender and by age range: early adolescence (12- to 14-years-old), middle
adolescence (15- to 17-years-old) and older adolescence (18- to 21-years-old). In each of the cohorts, we described the proportion of patients who
were prescribed two antipsychotic medications in different prescription patterns with other psychotropic medications

Results: A substantially higher proportion of adolescents with ASD were prescribed two different antipsychotic (AP) medications concurrently than
adolescents without ASD (ASD 5.56% vs. CTL 0.06%). This includes adolescents that were prescribed two AP medications only, or two AP
medications with additional other medications. There was little difference in utilization of two AP medications across age ranges in both groups
(change up to 0.23% for ASD sample and 0.01% for CTL group). Among adolescents prescribed two concurrent AP medications, in the ASD sample,
94.51% were prescribed one or more additional psychotropic medication(s) compared to 58.86% of the CTL sample. In both groups, male
adolescents were more likely to be prescribed two concurrent APs than females (ASD: M =5.84%, F = 4.48%, CTL: M=0.07%, F=0.04%).

Conclusions: In this sample, adolescents with ASD had far greater exposure to psychotropic medications than the control cohort. Of concern is
that this medication exposure puts them at higher risk for negative physical health outcomes due to the increased rates of double antipsychotic
use and higher risk for poor mental health outcomes due to the use of three or more psychotropic medications. Further study is needed to
determine whether increased medication exposure for adolescents with ASD is reflective of complex needs, suboptimal medication management,
underutilization of other treatments, or some other factor(s).

118.308 Early Repetitive Behavior Severity As a Risk Factor for Elevated Anxiety in Autism Spectrum Disorder

D. A. Baribeau’, S. Vigod?, E. Pullenayegum?, P. Mirenda®, I. M. Smith®, T. Vaillancourts, . Voldenr’, C. Waddell®, L. Zwaigenbaum’, T. Bennett®, E.
Duku™, M. Elsabbagh', S. Georgiades'®, C. M. Kerns™, W. J. Ungar®, A. Zaidman-Zait™ and P. Szatmar#, (1)University of Toronto, Toronto, ON,
Canada, (2)Women's College Hospital, Toronto, ON, Canada, (3)The Hospital for Sick Children, Toronto, ON, Canada, (4)University of British
Columbia, Vancouver, BC, Canada, (5)Dalhousie University / IWK Health Centre, Halifax, NS, CANADA, (6)University of Ottawa, Ottawa, ON, Canada,
(7)University of Alberta, Edmonton, AB, Canada, (8)Simon Fraser University, Vancouver, BC, Canada, (9)Offord Centre for Child Studies, McMaster
University, Hamilton, ON, CANADA, (10)McMaster University, Hamilton, ON, Canada, (11)McGill University, Montreal, PQ, Canada, (12)Department of
Psychology, University of British Columbia, Vancouver, BC, Canada, (13)University of Toronto / The Hospital for Sick Children, Toronto, ON, Canada,
(14)Tel-Aviv University, Tel-Aviv, Israel

Background: A significant proportion of children with autism spectrum disorder (ASD) will meet criteria for an anxiety disorder during childhood.
Restricted and repetitive behavior (RRB) severity in ASD positively correlates with anxiety severity in cross-sectional surveys. The relation
between RRB severity in preschool children with ASD and future anxiety symptoms has not been explored.

Objectives: In the current study we aimed to examine the association between repetitive behavior severity at the time of receiving an ASD
diagnosis (age 2-5 years) and the presence of elevated anxiety symptoms in middle childhood (age 8-11 years), while accounting for potential
confounding factors.

Methods: In a longitudinal inception cohort of children with ASD (n=421), RRB severity at study enrollment (age 2-5 years) was classified as mild,
moderate, or severe using the Autism Diagnostic Interview-Revised. Anxiety was measured on the Child Behavior Checklist at age 8-11 years (T-
score cut-off >65). Multivariable logistic regression with multiple imputation for missing data was used to examine the association between RRB
severity and anxiety symptoms while adjusting for age, sex, adaptive functioning, baseline anxiety on the CBCL, family income, and parenting
stress, generating adjusted odds ratios (aORs) and 95% confidence intervals (Cls).

Results: Approximately 58% of children with severe RRB had elevated anxiety by age 11, compared to 41% of those with moderate RRB, and 20% of
those with mild RRB. Moderate and severe RRB was associated with increased odds of elevated anxiety in the adjusted model [Moderate aOR: 2.5
(1.2 to 5.3); severe aOR: 3.2 (1.4 to 7.5)].

Conclusions: RRB severity at time of ASD diagnosis is associated with risk for elevated anxiety symptoms in later childhood. This finding increases
our understanding of which children with ASD will develop anxiety disorders, and can help to inform prevention, early identification, and
treatment.

118.309 Eating Problems and Patterns Among Toddlers and Young Boys with and without Autism Spectrum Disorders
0. E. Stolar', E. Gal?, Y. Latzer’#, A. Rabenbach® and R. Vissoker®, (1)Autism Center, Assaf Harofeh Medical Center, zerifin, Israel, (2)Department of

Occupational Therapy, University of Haifa, Haifa, Israel, (3)School of Public Health, University of Haifa, Haifa, Israel, (4)Eating Disorders Institute,
Rambam Medical Center, Haifa, Israel, (5)School of Occupational Therapy, University of Haifa, Haifa, Israel

Background:

Eating and feeding problems are common comorbidities among children with autism spectrum disorders (ASD) yet the reasons for this are
unclear, and relatively few studies have compared the eating problems seen in ASD to a typically developing control group.

Objectives:

To shed light on the eating patterns seen in ASD by assessing the differences in eating problems and patterns between children with ASD and
typically developing children and to explore the influence of age on eating problems and patterns among typical children and children with ASD.
Methods:

Differences in eating problems and patterns between children with ASD and typically developing children were assessed, as well as differences
between eating problems and patterns between toddlers (aged 2-3 years) and young children (aged 3-7) with ASD. A total of 105 children with ASD
and 95 typically developing children were included in the study. Of the 91 toddlers, 65 had a diagnosis of ASD and of the 112 young children, 40
had a diagnosis of ASD.

Results:

Children with ASD displayed significantly more eating problems in every domain assessed than children with typical development. The overall
effect of age was found only in ritualistic behavior during eating, which older children displayed more than younger children. In addition, typically
developing children ate a significantly greater variety of all food groups than children with ASD, except drinks and snacks. An overall age effect
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was also found. Younger children ate a greater variety than older children in the majority of food groups, except for drinks, snacks and meats.
Conclusions:
This study supports previous findings regarding the greater incidence of eating problems and patterns among children with ASD and provides new

findings about the role of age in eating problems. More research is needed to shed light on underlying causes of eating problems and patterns in
ASD.

118.310 Exploring Anxiety in ASD Using Cross-Species Neuroimaging Analytics
A. Beauchamp’, J. Ellegood’, C. Hammill?, M. J. Taylor?, E. Anagnostou?, ). A. Foster* and J. P. Lerch’, (1)Mouse Imaging Centre, Hospital for Sick

Children, Toronto, ON, Canada, (2)The Hospital for Sick Children, Toronto, ON, Canada, (3)Holland Bloorview Kids Rehabilitation Hospital, Toronto,
ON, Canada, (4)Department of Psychiatry & Behavioural Neurosciences, McMaster University, Hamilton, ON, Canada

Background:

Children and adolescents with Autism Spectrum Disorder (ASD) often present with a wide variety of comorbidities (Pasciuto et al, 2015). Among
these, anxiety is the most common psychiatric comorbidity, with rates as high as 84% (Kerns et al, 2015). ASD patients who also suffer from anxiety
experience an increased burden of disease. In spite of this, there are no established clinical pathways for the treatment of anxiety in ASD (Vasa et
al, 2016). Moreover existing pharmacological treatments that are effective in the general population result in adverse effects when used to treat
patients with ASD (Vasa et al, 2016). A greater understanding of the neuroscience underlying anxiety in ASD will facilitate the development of
novel treatments for this vulnerable population.

Objectives:

Using structural magnetic resonance imaging (sMRI) data from patients with ASD and from a variety of mouse models for ASD, we examine which
neuroanatomical regions are associated with anxiety as a comorbidity.

Methods:

Three data sets were used from the Province of Ontario Neurodevelopmental Disorders (POND) network: 1. Ex-vivo sMRI scans of 2084 mice from
61 genetic mouse models of ASD with literature-based annotations for anxiety, 2. Ex-vivo sMRI scans and anxiety-related behavioural assays of 822
mice from inbred strains related to ASD, and 3. 571 sMRI scans and anxiety assessments of child and adolescent patients with
neurodevelopmental disorders. Volumetric measures were computed from the MRI scans using an image registration pipeline and deformation-
based morphometry (Lerch et al, 2011). Statistical analyses using multiple linear and mixed-effects regressions were performed on a structure-
wise basis for each of the three data sets to examine the association between neuroanatomical volume and anxiety. Appropriate statistical
models were selected to account for the effects due to sex and age. Results were corrected for multiple comparisons using the false discovery
rate (FDR) method.

Results:

A number of brain regions were found to be significantly associated with anxiety within each of the data sets, at a FDR level of 0.05. Convergence
of results across all three data sets implicates the amygdala, the cerebellum and the cingulate cortex. Structures displaying convergence only
between the mouse studies additionally included the midbrain, the pons, the basal forebrain and the anterior commissure.

Conclusions:

Anxiety is not well understood in ASD despite being the most common psychiatric comorbidity. Neuroimaging studies are an indispensable tool
when it comes to understanding which regions of the brain are associated with a given condition. Using an approach relying on convergence
across multiple mouse and human studies, we have identified the amygdala, the cerebellum, and the cingulate cortex as being implicated in
anxiety within ASD. It is well known that the amygdala plays a role in emotional regulation and a recent study has demonstrated that it is
associated with anxiety in ASD (Herrington et al, 2017), so these results are in line with the existing literature. While the cerebellum is known to be
involved in ASD, our results suggest that it may also play a role in anxiety, perhaps through a pathway that is unique to ASD.

118.311 Exposure to Trauma and Post-Traumatic Stress Symptoms Among Adults with Autism Spectrum Disorder
N. Haruvi Lamdan, S. A. Puris, M. Kraus, D. Horesh and 0. Golan, Department of Psychology, Bar-llan University, Ramat-Gan, Israel

Background: Post-Traumatic Stress Disorder (PTSD) is the most common chronic stress disorder resulting from exposure to traumatic events. The
first diagnostic criterion for PTSD is an exposure (direct or indirect) to actual or threatened death, serious injury, or violence (APA, 2013). In recent
years, studies indicated that PTSD may also develop following bullying experiences (Nielsen et al., 2015). Previous research indicates that
individuals with Autism Spectrum Disorder (ASD) are at increased risk of experiencing traumatic events and being significantly affected by them
(Mandell et al., 2005). However, PTSD symptoms among individuals with ASD and the nature of the traumatic events have yet to be sufficiently
studied.

Objectives: The main aim of this study was to examine PTSD symptoms among high-functioning adults with ASD and typically developing controls,
following various potentially traumatic life events, such as serious accidents, life-threatening illness or injury, and a wide range of negative social
events.

Methods: Fifty adults, 25 (15 males) with a formal ASD diagnosis and 25 (15 males) with typical development (TD), matched on age and gender, took
part in the study. Participants completed several self-reported on a comprehensive list of potentially traumatic life events that included “classic”
traumatic events (based on the Life Events Checklist for DSM-5; Weathers et al., 2013) and negative social events (based on the bullying
questionnaire; Sourander et al., 2010), and on PTSD symptoms with regards to the most significant traumatic event they chose from the list (PCL -
PTSD Check List for DSM-5; Weathers et al., 2013).

Results: 32% of participants from the ASD group met the PCL cutoff for PTSD probable diagnosis, compared to only 8% in the TD group. Compared
to TD participants, participants with ASD reported significantly more PTSD symptoms in general, and particularly more symptoms of hyper-arousal.
Participants with ASD reported on more traumatic life events in general, and specifically more negative social events, compared to TD participants.
Exposure to negative social events was related to PTSD symptoms among participants with ASD but not among TD participants. In contrast,
exposure to “classic” traumatic events was related to PTSD symptoms among TD participants but not among participants with ASD. Moreover, 60%
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of participants in the ASD group chose a negative social event as the traumatic event, compared to only 24% of the TD group.

Conclusions: Compared to the TD group, participants with ASD were more exposed to traumatic life events and developed higher levels of PTSD
symptoms following them. According to our results, the social field may be particularly traumatic for individuals with ASD. The higher level of
exposure to traumatic events in the ASD group could also be related to the unique subjective perception of the event that may be influenced by
cognitive, emotional and sensory characteristics. It is possible that PTSD is an under recognized co-morbid diagnosis in individuals with ASD,
which required diagnostic and therapeutic attention.

118.312 Factors Predicting Psychiatric Disorders Among Children with ASD: Analysis from the 2016 National Survey of Children’s
Health

A. Karpur' and T. W. Frazier?, (1)Autism Speaks, Princeton, NJ, (2)Autism Speaks, New York, NY

Background: As many as 70% of children with Autism Spectrum Disorders (ASD) have co-occurring psychiatric conditions (Simonoff et al., 2008). In
addition to being associated with conditions such as Attention Deficit Hyperactivity Disorders (Gordon-Lipkin et al., 2018), contextual
characteristics such as access to high quality health insurance, parental stress, and exposure to adverse childhood exposures may be related to
higher prevalence of co-occurring psychiatric conditions among children with ASD.

Objectives: The current study examined association between key contextual factors with co-occurring psychiatric conditions among children with
ASD using a national survey data.

Methods: The 2016 National Survey of Children’s Health data was utilized to examine the prevalence of co-occurring psychiatric conditions (i.e.,
diagnosis of anxiety, depression, and other behavior disorders) among children with ASD with Intellectual or Developmental Disability (ASD + IDD;
N =207), ASD only (N = 1043), other disabilities (N = 10,205), and children without disabilities (N = 38,690). Using weighted logistic regression
models, the contributions of contextual factors such as access to health care, financial burden of care, and parental socio-economic status were
examined along with individual characteristics such of children - i.e., disability classification (ASD+IDD/ASD only/Other disabilities/No
disabilities), age group, race/ethnicity, co-occurring neurological conditions (e.g., ADHD, epilepsy, Tourette’s syndrome, Downs syndrome, speech
or other language disorders), and presence of functional limitations (e.g., problems with breathing, eating and digesting food, physical pain,
dental problems, etc.). Changes in model-based tjur-rsquared values were calculated to understand contribution of contextual factors in
explaining variations in the outcome variable while retaining individual characteristics.

Results:

Children with ASD + IDD had highest frequency of co-occurring psychiatric diagnosis (88.8%), followed by children with ASD only (69.0%), children
with other disabilities (40.3%), and children without disabilities (5.4%). Based on the multivariate model, compared to children without
disabilities, children with ASD + IDD were 8 times more likely (OR =7.9; 95% Cl: 3.1 - 20.1); children with ASD only were 6.5 times more likely (OR =
6.5; 95% Cl: 4.4 - 9.5); and children with other disabilities were 3 times more likely (OR = 2.6; 95% Cl: 2.1 - 3.4) to have co-occurring psychiatric
diagnosis. Children having high out-of-pocket payment for clinical services, those with low-quality health insurance plans, those facing financial
difficulty in paying medical bills, whose parents reporting higher stress of care giving, and those exposed to adverse childhood experiences are
likely to have higher prevalence of psychiatric conditions. The contextual factors explain an additional 52% of variation in outcome variables when
compared to a model with only individual characteristics defined by disability classifications, co-occurring neurological conditions, functional
limitations, age, race/ethnicity, and number of other children with disabilities in households.

Conclusions:

Contextual factors predict substantial variations in prevalence of co-occurring psychiatric conditions among children with ASD, even beyond other
individual characteristics and co-occurring neurological conditions. These findings highlight their potential in clinical, program, and policy
recommendations to impact prevalence and/or burden of co-occurring psychiatric conditions in children with ASD.

118.313 Family Characteristics Associated with Emotional and Behavioural Problems Displayed By Young Children with ASD

M. Palmer’, S. Webb', J. Paris Perez', T. Cawthorne’, A. Pickles?, V. Slonims?, E. Simonoff', S. Scott” and T. Charman®, (1)King’s College London,
Institute of Psychiatry, Psychology and Neuroscience, London, United Kingdom, (2)Biostatistics and Health Informatics, King’s College London,
Institute of Psychiatry, Psychology and Neuroscience, London, United Kingdom, (3)Guy's & St Thomas' NHS Foundation Trust (Evelina Children's
Hospital), London, United Kingdom, (4)Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom

Background: Significant associations between family characteristics and problematic emotions and behaviours have been identified in typically
developing children. Proposed influential factors include parental mental health, parenting behaviour and socioeconomic circumstances (e.g.,
Finkenauer et al., 2005; Mazza et al., 2017). It is well established that children with ASD often meet criteria for additional psychiatric diagnoses
(Salazar et al., 2015; Simonoff et al., 2008). Given the likelihood of co-morbid difficulties in the ASD population, it is important to identify risk and
protective factors related to a child’s emotional and behavioural problems (EBP). Current literature in this area has focused on demographic
factors (Chandler et al., 2016; Simonoff et al., 2013) and parental mental health (Simonoff et al., 2013; Yorke et al., 2018). Other work has found that
parenting behaviours such as high levels of criticism and hostility account for a significant proportion of the variance in behavioural problems in
children with ASD (Bader et al., 2015). More research using objective measures is needed to further understand these relationships.

Objectives: We aimed to investigate the association between family characteristics and EBP in children with ASD using a mixture of observational
and self-reported data.

Methods: As part of the IAMHealth research programme, the sample consisted of 82 parents and their 4-8 year old child with ASD participating in
the ASTAR trial. Objective measurement of parenting behaviour and child EBP was extracted from a novel observational assessment of parent-
child interaction. Observed frequencies of child-centred parenting (e.g., positive comments, clear commands, praise), child-directive parenting
(e.g., negative comments, physical handling), and child EBP (e.g., non-compliance, aggression, avoidance) are coded. Associations between
observed child EBP and observed parenting behaviours, self-reported parenting practices (Parenting Scale-PS), parental wellbeing (SWEMWBS),
parenting stress (Autism Parenting Stress Index-APSI) and family socioeconomic factors (parental education, parental employment and household
income) were tested using correlational analyses. Multiple regression was carried out to examine the overall amount of variance explained and
the strength of individual relationships.
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Results: More child-centred and more child-directive parenting was significantly associated with greater child EBP (r=.369, p<.001 and r=.412, p<.001
respectively). No significant correlations were observed for self-reported measures of parenting practices, parental wellbeing and stress or any
family socioeconomic factors. Observed parenting behaviours accounted for a modest yet significant amount of the variation in observed child
EBP (R2=1188, p<.001), with only child-directive parenting making a unique contribution, accounting for 9% of the variance (p=.027).

Conclusions: Preliminary results suggest that child-directive parenting behaviours are associated with more EBP in young children with ASD,
consistent with literature using samples of children without ASD. Given the cross-sectional nature of the data, we cannot make conclusions about
the direction of effect and it is possible that children with more EBP elicit more parenting behaviours. In contrast to previous research which has
tended to use parent-report measures of EBP, we did not find any associations between parental wellbeing or socioeconomic factors and
observed child EBPs. These findings could be used to inform possible interventions for families with young children with ASD displaying EBP.

118.314 Identifying Mechanisms That Contribute Towards the Development of Social Anxiety in Autistic and Neurotypical Young
People.

H. R. Pickard’ and F. Happé?, (1)Social, Genetic and Developmental Psychiatry, King's College London, London, United Kingdom, (2)Social, Genetic
and Developmental Psychiatry Centre, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom

Background: Social anxiety is one of the most common and disabling mental health problems for autistic young people, which has a significant
impact on school performance and opportunities to form important peer relationships. Despite the high prevalence rates seen in this population,
very little is known about the cognitive, emotional and perceptual mechanisms underpinning the development of social anxiety in autistic
adolescents. Further research focusing on understanding the profile of mechanisms that contribute towards social anxiety in autistic adolescents
and how this may differ from neurotypical adolescents is imperative for understanding aetiology and informing effective disorder-specific
interventions.

Objectives: Our project aims to explore the inter-relationships between mechanisms that may contribute towards feelings of social anxiety in
autistic and neurotypical young people. The cognitive mechanisms that were explored include Theory of Mind, social insight and intolerance of
uncertainty. Additional difficulties often experienced by autistic individuals, such as alexithymia, interoceptive processing, emotion regulation
processes and sensory processing, were also explored. This project aims to answer two key research questions. Firstly, are the mechanisms
underpinning social anxiety the same in young people with and without a diagnosis of autism? Secondly, are there some mechanisms related to
social anxiety in autistic young people that are specific to these individuals?

Methods: We employed a mixed experimental design, with young people completing both cognitive tasks (e.g. 1Q, Theory of Mind, interoceptive
processing) and questionnaires (e.g. social anxiety, intolerance of uncertainty, social insight, alexithymia, emotion regulation, sensory processing).
Parent-reported questionnaires were also completed (e.g. autistic traits, intolerance of uncertainty, emotional difficulties). In total, 61 autistic (42
boys, mean,q = 13.46) and 62 1Q-matched neurotypical (26 boys, mean,g, = 13.52) young people took part in our research project. Questionnaire
data from 119 parents was also collected.

Results: We have recently completed data collection for this project. Firstly, we observed no significant difference in social anxiety symptoms for
autistic and neurotypical young people. Significant associations were observed between several mechanisms (e.g. intolerance of uncertainty,
emotion regulation, sensory processing sensitivities, alexithymia) and social anxiety symptoms across the whole sample. As such, we plan to
conduct further group-level analyses to investigate specific mechanisms associated with social anxiety symptoms for autistic and neurotypical
young people. Analyses investigating group differences (e.g. ANOVA), in addition to correlational analyses and multiple linear regressions will be
reported.

Conclusions: The present research will have important implications for understanding the mechanisms that contribute towards the development
of social anxiety in autistic and neurotypical young people. Furthermore, this research has important clinical implications for prevention, early
identification and subsequently informing the development and adaptation of interventions to improve the efficacy of treatments designed to
target social anxiety in autistic young people.
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119.315 Chameleon Effect in Autism: Decreased Mimicry of Body Movements in Social Interaction Contexts
B. Tuncgenc’, C. A. Koch?, I. M. Eigsti® and S. H. Mostofsky*, (1)Neurology, Johns Hopkins University, Baltimore, MD, (2)Developmental Cognitive

Neurology, Center for Neurodevelopmental and Imaging Research, Kennedy Krieger Institute, Baltimore, MD, (3)Psychological Sciences, University
of Connecticut, Storrs, CT, (4)Department of Neurology, Johns Hopkins University School of Medicine, Baltimore, MD

Background:

Chameleon effect refers to nonconscious mimicry of interaction partners’ movements, postures and facial expressions (Chartrand & Bargh, 1999).
Research shows that such mimicry facilitates interpersonal liking and prosocial behaviours in children and adults. It has been shown that children
with autism spectrum disorders (ASD) mimic others’ emotional facial expressions less than typically-developing children (TDC). Facial mimicry
deficiency might stem from broader attention and emotion recognition problems. Yet, given mounting research indicating autism-associated
impairments in elicited motor imitation, spontaneous mimicry of a broader range of actions may also be decreased in ASD. Examining different
action types can elucidate how mimicry contributes to social-communicative functioning in autism.

Objectives:

(1) To investigate whether children with ASD will mimic object-oriented and non-object-oriented body movements less frequently than TDC.

(2) To examine associations between decreased mimicry frequency and increased autism symptom severity through the Autism Diagnostic
Observation Scale (ADOS-2) and parent ratings of Social Responsiveness Scale (SRS-2).
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Methods:

Data have been collected from 28 8-12 year-old children, with mimicry coding completed on 20 age- and 1Q-matched participants to date (10 ASD:1
female, 10 TDC:2 females).

Children played a “memory game”, in which they watched a video of a narrator tell a story in five parts (2 baseline, 3 test). In the test blocks, the
narrator performed four body movements per block in two categories (Figure-1): object-oriented (drinking) and non-object-oriented (yawning,
arm scratching, face rubbing). Following each block, children told the story back to the narrator who was shown listening intently. Mimicry was
assessed during both “listen” and “retell” phases.

Results:

A 2(TD vs ASD)*2(Baseline vs Test) ANOVA on the frequency of object-oriented actions (drinking) revealed no significant main or interaction
effects. Analysis of non-object-oriented (yawning, arm scratching, face rubbing) actions revealed no main effect of diagnosis, but a main effect of
phase such that overall, children mimicked more in the test phase than in baseline (F(1,18)=8.50, p=.009). Moreover, interaction effect for non-
object-oriented actions was significant, showing that mimicry difference between baseline and test was higher in TDC as compared with children
with ASD (Figure-2a; F(1,18)= 4.78, p=.04). Furthermore, increased autism symptom severity was associated with less mimicry of non-object-oriented
actions among children with ASD (Figure-2b; ADOS-Total: r=.70, p=.03, ADOS-Social Affect subscale: r=.70, p=.02, ADOS-Restricted, Repetitive
Behaviour subscale: r= .28, p>.05) and across the sample (SRS-2 Total: r=-.45, p=.05, SRS-2 Social Communication and Interaction subscale: r=-.43,
p=.068, SRS-2 Restricted Interests and Repetitive Behaviour subscale: r= -45, p=.05).

Conclusions:

The findings reveal that children with ASD show reduced spontaneous mimicry of non-object-oriented actions and that this is associated with
autism severity, particularly the social affect domain. In contrast, no significant differences between diagnostic groups were found in mimicry of
object-oriented actions, potentially reflecting lesser availability of mimicry opportunities, or differences in salience of the object-oriented action.
Our design provides a novel method that is both naturalistic and well-controlled to assess spontaneous mimicry in social interaction contexts.
Investigating differences in mimicry of different types of actions can elucidate non-verbal factors influencing social interactions and autism-
related social-communicative issues.

119.316 Rhythmic Synchronisation Does Not Come Naturally to Children with Autism
B. Tuncgenc’, Y. Zhao?, B. Caffo® and S. H. Mostofsky*, (1)Neurology, Johns Hopkins University, Baltimore, MD, (2)Department of Biostatistics, Johns

Hopkins University, BALTIMORE, MD, (3)Department of Biostatistics, Johns HopRins University, Baltimore, MD, (4)Center for Neurodevelopmental and
Imaging Research, Kennedy Krieger Institute, Baltimore, MD

Background: Rhythmic synchronisation with another person’s movements is a prevalent feature of human social interactions. Research shows
that typically developing (TD) children and adults spontaneously entrain their movement rhythm to others, and that such synchronisation
facilitates pro-social behaviours and social bonding. Investigating the spontaneous synchronisation tendency of children with autism spectrum
disorders (ASD) is important, because it can help us (a) understand how the motor system interacts with and influences social cognition in autism,
and (b) develop behavioural interventions that help improve social-communicative skills of children with autism.

Objectives: Using a custom-made video game, we assessed how likely children with ASD were to spontaneously synchronise their movements
with the character in the video game. The children’s movements were tracked using the Kinect Xbox motion capture system, which is free of
physically constraining sensors or cables. This novel method enables precise identification of synchronisation deficits and provides support for
the use of this game as a potential behavioural intervention in the future.

Methods: Thirty 8- to 12-year-old children (19 ASD:1f-18m, 11 TD: 2f-9m) participated in the study; data collection is ongoing. The ASD and TD
groups were matched on chronological age and 1Q. In three 90-second repeated trials, children were asked to move their arms in a particular way
(see Figure 1) in order to “collect food for the monkey in the video”. They were told that they could do this “as slowly or as fast as [they] like, but
that [they] would continue doing the movement until that game level ended”. Simultaneously, the children watched the monkey in the video
perform the same move in time to three different rhythms: slow (0.8Hz), medium (1Hz) and fast (1.33Hz). We used three different rhythms in order
to examine whether synchronisation is easier with varying speeds and to examine children’s adaptability to new rhythms.

Results: Children’s movement rhythm within each speed block was assessed using a Fourier transform on the z (horizontal plane) coordinate of
the two forearm joints. We found that, across all speeds, children’s movement rhythm significantly differed from the rhythm of the stimulus more
so in the ASD group than in the TD group (see Figure 2a), indicating poorer synchronisation in the ASD group. To examine children’s adaptability to
new rhythms, we also assessed their likelihood of transitioning into a new speed. For this analysis, children were considered as having
‘transitioned’ into a new rhythm if they performed the movement within +/-10% of the stimulus rhythm for 20% and 40% of the block duration.
Survival analysis models revealed that regardless of how strictly or liberally a transition event was defined, children in the ASD group were
significantly less likely to transition into a new rhythm as compared to TD children (Figure 2b).

Conclusions: These findings suggest that children with ASD are less likely to spontaneously synchronise rhythmic movements with others.
Associations of synchronisation tendency with social-communicative and motor functioning will be examined, and how these movement games
can be used to improve social-communicative functioning in ASD will be discussed.

119.317 A Dynamic and Process-Oriented Approach Provides Insights for Identifying Behavioral and Neural Mechanisms of Social
Interaction in Autism
P. Fitzpatrick', S. McGuire?, D. Damiand?, T. Mitchell, ). Frazier*, D. Cochran®, D. Kennedy* and R. Schmidt’, (1)Psychology Department, Assumption

College, Worcester, MA, (2)Math, College of the Holy Cross, Worcester, MA, (3)Psychology, Brandeis University, Waltham, MA, (4)Psychiatry, UMass
Medical School, Worcester, MA, (5)College of the Holy Cross, Worcester, MA

Background: Social interactions typically involve movements of the body that become synchronized over time and both intentional and
spontaneous synchrony have been found to be important in human interaction. However, our understanding of the temporal dimensions of social
synchrony and its role in social interaction and communication is limited and identification of an objective, bio-behavioral marker for ASD and
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isolation of underlying mechanisms have been elusive. Methodologies that investigate the dynamic process as how social interactions unfold
hold much promise for providing measures with heightened temporal resolution to better index social performance and isolate underlying
mechanisms.

Objectives: In Study 1 we compared synchronization ability of adolescents with and without ASD and examined the relationship between social
cognition, clinical measures of attention and social responsiveness, and social synchrony. In Study 2 we evaluated differences in neural activity for
intentional and spontaneous synchronization in healthy controls to establish an EEG methodology to be used with ASD participants.

Methods: A social movement task that involved swinging a hand-held pendulum and measured wrist movement using goniometers was employed
in both studies. In spontaneous coordination, participants swung at his/her own tempo while looking at their partner’s pendulum and in
intentional coordination participants synchronized the movements of their pendulums. In Study 1, social cognition was assessed using Frith-
Happe™ theory of mind (ToM) animations, the Social Responsiveness Scale, and Autism Diagnostic Observation Schedule. Attention was measured
using the Child Behavior Checklist ADHD raw score. There were nine adolescent (12-17 years)-parent pairs in the ASD group and nine age-matched
healthy control (HC) pairs. In Study 2, we measured EEG activity at multiple frequency bands as well as social synchrony in seven HC, young adult
pairs.

Results: In Study 1 we found that adolescents with ASD demonstrated significantly less synchronization in both spontaneous and intentional
tasks. Results also revealed that spontaneous synchrony was related to ToM and intentional synchrony was related to clinical measures of
attention and social responsiveness. Facial emotion recognition was not related to either ToM or social synchrony. In Study 2 we found evidence
for mu enhancement for spontaneous coordination while mu suppression was found for intentional coordination (both in phase and anti-phase).
In addition, higher levels of synchronization were significantly associated with higher levels of mu suppression in the right hemisphere. Through a
combination of network theory and topological analysis, we also found consistent clusters of electrodes across synchrony conditions and
frequency bands.

Conclusions:

The findings suggest that the processes underlying spontaneous synchrony in ASD are different than the processes underlying difficulties in
intentional synchronization, and the two types of synchronization may have different underlying neural circuitry. Our findings also highlight the
importance of attention for more fully understanding the social behavior characteristic of ASD. Preliminary data comparing the EEG activity of
adolescents with and without ASD will also be presented. The implication of these findings for isolating behavioral and neural measures that may
provide an objective bio-behavioral marker for ASD that could lead to better classification and targeted treatments will be discussed.

119.318 Cultural Transmission in Autism: The Relation between Imitation and Perceived Likeability of Autistic Adults
L. E. Marsh' and K. Cropper?, (1)University of Nottingham, Nottingham, UNITED KINGDOM, (2)University of Nottingham, Nottingham, United Kingdom

Background:

Imitation serves important social functions, boosting feelings of affiliation between interaction partners (Chartrand & Bargh, 1999). Imitation may
also be a key driver of cultural transmission within social groups (Legare & Nielsen, 2015). Previous work has demonstrated that autistic
individuals engage in less imitation of neurotypical targets than would be typically expected (Williams et al, 2004), potentially leading autistic
people to miss important social conventions. However, no work has examined the extent to which this reduction in imitation is mirrored in
neurotypical individuals when responding to autistic targets.

Objectives:

This study specifically examines whether autistic adults are imitated less frequently than neurotypical adults. In addition it aims to assess the
extent to which likeability of the demonstrators mediates the relationship between diagnosis and imitation.

Methods:

Twenty-four neurotypical adults watched movies of autistic and neurotypical targets (adult, 2 male and 2 female, high-functioning) introducing a
task in which participants were shown how to make a clay object. Participants were blind to the target diagnosis and had no knowledge that the
study was about autism. Following each introduction clip, the movie cut to a demonstration of a pair of hands making the clay object, which
participants believed belonged to the introducer. In reality, the demonstration movies depicted the same neurotypical confederate across all
trials (see Figure 1).

Each demonstration included four target actions for which later imitation was assessed. These actions were the choice of clay colour, tool choice,
an unnecessary action (throwing and catching the clay), and the style of an action (squashing the clay with a little finger). Participants were
instructed to make the clay objects and spontaneous imitation of the target actions was coded. Following the imitation task, participants
completed likeability ratings for each of the targets and were asked to select one target for a hypothetical future clay task.

Results:

Target actions were imitated less when the task was introduced by an autistic person (F(1,23)=8.31, p<0.01), compared to a neurotypical person.
Likeability ratings were lower for the autistic compared to the neurotypical targets (F(1, 93)=8.27, p = .009). Regression analyses indicated that
likeability ratings rather than target diagnosis best predicted imitation (B=.42, p=.011), indicating that likeability could have a mediating effect on
the relationship between autism diagnosis and imitation. Autistic targets were selected below chance for the future task (x2 (3, N = 24) =9.33, p <
.025).

Conclusions:

The findings from this study have two important implications. First, a bidirectional reduction in imitation occurs between diagnostic groups. If
imitation drives cultural transmission then this finding provides a mechanism for the origins of divergent autistic and neurotypical cultures, as
proposed by a neurodiversity perspective (Davidson, 2008). Second, autistic targets were perceived as less likeable and were selected for future
interactions less frequently than neurotypical targets. These findings demonstrate how being autistic can lead to social isolation and exclusion
from neurotypical society, highlighting the need for societal-level interventions which tackle this problem.

119.319 Efficiency and Interaction during Information Transfer between Autistic and Neurotypical People
C.J. Crompton’ and S. Fletcher-Watson? (1)University of Edinburgh, Edinburgh, United Kingdom of Great Britain and Northern Ireland, (2)University
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of Edinburgh, Edinburgh, United Kingdom

Background: Social cognition is an umbrella term referring to behaviours thought to be necessary for successful interactions with others. To date,
most social cognition research in autism has focused on apparent deficits on traditional laboratory tasks, which in theory underpin difficulties in
real-world interactions with others. If social cognition is impaired in autism, interactions between two autistic people should be especially
challenging. However, multiple autistic first-person accounts suggest that autistic people find interacting with other autistic people more
comfortable, successful and satisfying compared with interacting with neurotypical adults.

In this study, we adapted a cultural learning paradigm used widely in comparative psychology, to explore transmission of information between
individuals, contrasting autistic, neurotypical, and mixed neurotypical/autistic pairs.

One possibility is that transmitting information to someone of a different neurotype is more demanding because of cognitive resources being
required to, for example, mask autistic behaviours or interpret different social cues. This may result in less computational power to dedicate to
the experimental task, reflected in reduced accuracy. Alternatively, or additionally, transmitting information to someone from a different
diagnostic group might be harder because a lack of interpersonal affiliation reduces motivation to attend to the other person, or to replicate their
actions precisely. This would result in lower feelings of rapport and less engagement in the task.

Objectives: To examine whether performance on cultural transmission tasks varies depending on the diagnostic status of the social partner.
Methods: Using a ‘diffusion chain’ technique - a controlled, experimental form of “telephone” which probes cultural learning between individuals
in a group - a researcher told the first participant in each chain a story which they were told to pass on to the next participant. They were then
asked to pass it on to the next participant, and so on. The story was divided a priori into 30 specific details, meaning accuracy was scored on a
scale from 0-30. Each diffusion chain included eight participants; who were either all autistic, all neurotypical, or alternating autistic and
neurotypical. Participant interactions were filmed and participants rated rapport with their partners after the task.

Results: Data collection was completed in November 2018; at the time of submission 64 of 72 participants data have been scored for accuracy.
Figure 1 illustrates these preliminary findings from three autistic (n=24), three alternating (n=24), and two neurotypical (n = 16) diffusion chains.
Results indicate that accuracy in story details declines more slowly for both all-autistic and all-neurotypical chains. However, alternating chains
show a steeper decline and lower final accuracy scores. Planned analyses on the complete dataset will explore the difference scores between
pairs in each chain. In addition, we will report data on participant’s perception of rapport, and coded video capturing interactive behaviours
between pairs.

Conclusions: Preliminary findings suggest that both autistic and neurotypical people benefit from having an interaction partner with the same
diagnostic status, when performing an information transfer task. These findings will be interpreted in light of an emergent autism theory: the
Double Empathy Problem.

119.320 Outcomes of Real-Time Social Interaction between Autistic Adults and Unfamiliar Autistic and Non-Autistic Partners

K. E. Morrison’, K. M. DeBrabander, D. R. Jones’, D. Faso? and N. J. Sasson’, (1)University of Texas at Dallas, Richardson, TX, (2)nonPareil Institute,
Plano, TX

Background: Autistic adults often experience poor social outcomes despite having a desire and motivation for social relationships. Recent work
has highlighted relational factors contributing to poor social outcomes, as the characteristics of both the autistic person and those they interact
with affect social experiences.

Objectives: Most studies examining how autistic adults are perceived by others have been limited to self-report measures and use of videos and
vignettes. The current study empirically assessed in real-time how autistic adults interact with both autistic and neurotypical (NT) social partners,
and examined how these social experiences are perceived by each person.

Methods: 88 male adults (58 ASD) were assigned to one of three conversation dyads: 20 ASD-ASD, 18 ASD-NT, and 6 NT-NT. Each dyad completed a
5 minute unstructured social interaction in which they were tasked with getting to know each other. The three conversation dyads were similar on
1Q as measured by the Wide Range Achievement Test (p=.80). After the interaction, participants completed the First Impression Scale rating their
conversation partner on six traits (e.g., awkwardness) and four behavioral intentions (e.g., comfort living near). They also completed a previously-
published social interaction measure, rating the conversation on quality, and a standard measure of how “close” they felt to their partner.
Results: The Actor Partner Interdependence Model (APIM) was applied to detect the effect of diagnosis on social outcomes, yielding actor effects
(e.g., effect of one partner’s diagnosis on his own outcomes), partner effects (e.g., effect of the partner’s diagnosis on the other partner’s
outcomes), and interaction effects (e.g., the effect of one partner’s diagnosis on their own outcome depending on their partner’s diagnosis).
Relative to NT adults, autistic adults reported feeling closer to both their autistic and their NT partners, (b=0.27, p<.001). Autistic and NT adults
alike rated autistic partners as more awkward (b=-0.29, p = .001) and less attractive (b=-0.21, p = .021) than NT partners. Autistic adults were also
more willing to live near their partners (b=0.8, p = .01), and a significant interaction (b=.24, p =.02) revealed autistic adults were more willing to
live near autistic compared to NT partners (b=.27, p=.02). Autistic adults were more willing than NT adults to hang out with their autistic and NT
partners (b=18, p =.01). Finally, NT adults rated being more engaged in the conversation compared to autistic adults (b=-0.28, p = .049). No other
effects (ps>11) were significant, though data collection is ongoing.

Conclusions: Preliminary results suggest autistic adults are socially motivated to engage with their conversation partners. They express feeling
closer to their partners and report greater interest in future interaction than NT adults. Consistent with past studies (Sasson et al., 2017), autistic
adults were rated as more awkward and less attractive than NT adults, suggesting these perceptions extend to real-time interactions. However, in
contrast to prior work autistic adults were not rated less favorably on other first impression items, suggesting that autistic adults may be
evaluated more favorably within extended real-world interactions than on “thin slice” information.

119.321 Big Five Personality Traits in Children and Adults with Autism Spectrum Disorder: Findings from the National Database for
Autism Research
J. D. Rodgers and ). Lodi-Smith, Institute for Autism Research, Canisius College, Buffalo, NY
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Background: The most notable gap in the existing literature on personality traits and autism spectrum disorder (ASD) is the lack of research on
how specific core symptoms relate to personality traits.

Objectives: The current study expands on prior research on the relationship of Big Five personality traits to autism symptoms by testing this
relationship within individuals with a ASD diagnosis with symptoms broken down by symptom category.

Methods: The relationship of personality traits to ASD symptoms is tested in two independent samples from the NDAR. Sample 1is a sample of 98
children from NIMH/NIH #R0OTMH094391-01 (Wood, 2012) who completed the Big Five Questionnaire-Children version (BFQ-C; Caprara et al., 1993).
Participants were 9.84 years (SD = 1.94, range = 617 - 13.92), primarily male (n = 84, 85.7%) and White (n = 51, 52.0%). Sample 2 is a sample of 32
adults from NICHD/NIH #P50HD055748-01 (Minshew et al., 2007) who completed the NEO Five Factor Inventory (NEO-FFI; Costa and McCrae, 1992).
Participants were 23.89 years (SD = 7.92, range = 14.00 - 4417), primarily male (n = 28, 87.5%), and White (n = 29, 90.6%). In both samples, ASD
symptoms were measured by the Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) and the Autism Diagnostic Interview-Revised
(ADI-R; Rutter et al., 2003). All analyses were conducted in R. Correlations were calculated using Kendall's tau to account for the non-continuous
nature of ADOS and ADI-R scores.

Results: The one consistent significant effect across both samples was the negative relationship between agreeableness and ADOS restricted and
repetitive behavior scores. In addition, conscientiousness and agreeableness were negatively related to ADOS social affect scores in the child
sample. This indicates that children, and to some extent adults who are low in conscientiousness and agreeableness experience a higher
symptom burden at least on the ADOS. It is important to note that these effects did not replicate in the ADI-R. Openness was positively related to
ADOS restricted and repetitive behaviors in the adult sample.

Conclusions: Effects were, in general, less robust than those from the meta-analytic results presented in Talk 1. This may be due to the within ASD
nature of the analyses. Prior work has largely focused on comparisons between individuals with ASD and control samples. While controlling for
gender, ethnicity, and age did not significantly impact study findings, we urge caution in interpreting the effects from Sample 2 given its limited
size and lack of demographic diversity. As both personality traits and ASD symptoms can and do change with age, it will continue to be important
to consider developmental differences in future research on personality and ASD.

119.322 Exploring Multiple Autisms through the Lens of Personality: A Latent Profile Analysis
A. Cho, J. J. Wood, K. Rosenau and A. R. Johnson, Human Development & Psychology, University of California, Los Angeles, Los Angeles, CA

Background: Within the autism spectrum disorders (ASD) population, there is considerable variability in individuals' symptom expression,
verbal/intellectual ability, and comorbid symptoms. This heterogeneity can also be observed in the ASD genetics and neuroscience literature,
which presents ASD as a neurodevelopmental syndrome that consists of multiple separable phenotypes with different etiological causes
(Geschwind, 2011). Thus, a recent goal in ASD research has been to identify the possible subtypes that are represented under this broad clinical
diagnosis. Although the relationship between personality traits and ASD symptomatology has been explored (Lodi-Smith et al., 2018), personality
research has yet to be utilized in identifying underlying subtypes and etiological pathways, something which has been effective in other mental
health fields. Comprehensive descriptions of personality such as the five-factor model incorporate most areas of human behavioral variability
into their taxonomies, providing a unique lens for identifying meaningful subgroup differences with a frame that goes considerably beyond
clinical symptoms and theoretical constructs such as social motivation. As such, the intersection between personality research methods and the
“multiple autisms” model provides a promising direction in understanding the heterogeneity within the ASD population.

Objectives: To identify meaningful, homogeneous personality subgroups that may be representative of autism subtypes in the ASD population.
Methods: The current study utilized data from a randomized, controlled trial comparing personalized cognitive-behavioral therapy (CBT) to group
CBT for school-aged youth with ASD (N=105). A latent profile analysis was conducted using the participants’ baseline personality measure scores
(i.e., Hierarchical Personality Inventory for Children). A best-fitting model was determined by relative fit indices, including the Bayesian
Information Criterion (BIC) and sample size-adjusted Bayesian Information Criterion (SS-BIC), as well as considerations for parsimony and
interpretability. Concurrent validity was assessed by comparing the identified personality subgroups (i.e., classes) on measures of ASD
symptomatology and comorbidities (SRS, CASI, CBCL) and measures of cognitive performance (WISC-IV, D-KEFS).

Results: A 4-class solution emerged as the best-fitting model with significant reductions in fit indices through four classes, while the 5-class
solution presented an increase in BIC value. The additional class in the 5-class solution was deemed spurious given its similarity to another class
and small class membership (representing less than 5% of the sample). The class with the largest membership (n=55) was characterized by low
scores across all five personality factors. Another class (n=27) exhibited normative scores in Conscientiousness and Imagination, with low scores
in Agreeableness, Extraversion, and Emotional Stability. The third class (n=14) presented very low Extraversion and Imagination scores, while the
fourth class (n=9) presented high Imagination scores. The four classes were significantly different in SRS scores, as well as CASI and CBCL subscale
scores and several WISC-1V and D-KEFS scores.

Conclusions: Results suggest that subgroups of children with ASD (1Q>70) seeking behavioral treatment may possess distinct personality profiles
which may affect the autism symptom expression, severity level, cognitive features, and comorbid symptomatology which characterize them.
Future research should determine the clinical significance of identified personality subgroups and whether or not they are identifiable on a
neurobiological level as well.

119.323 A Sensitive Measure of Social Interaction Styles and Social Vulnerability in Developmental Disorders — Moving Beyond the
Constraints of the Social Responsiveness Scale 2

E. Ridley', S. R. Leekam? and D. M. Riby', (1)Department of Psychology, Durham University, Durham, United Kingdom, (2)School of Psychology, Cardiff
University, Cardiff, NSW, United Kingdom

Background: The Social Responsiveness Scale (SRS-2; Constantino & Gruber, 2012) is the most widely used, standardised measure to examine
social functioning abilities/disabilities in developmental disorders. However, much evidence suggests the SRS-2 lacks specificity in capturing
subtle social differences between developmental groups; indeed it was not designed for this purpose, rather to capture the presence/severity of
social atypicalities characteristic of functioning on the autism spectrum.

Objectives: The aim of this large project was to provide a new parent-report questionnaire probing social interaction styles in more detail than
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the SRS-2, and provide sufficient specificity to understand social skills that transcend diagnostic boundaries, alongside those that might be more
syndrome-specific. We collected questionnaire data from parents of children with 3 developmental disorders known to impact upon social skills;
Autism Spectrum Disorder (ASD), Williams Syndrome (WS) and Attention Deficit Hyperactivity Disorder (ADHD). This poster focuses on 2 clear
objectives of the study, specifically to capture i) the (a)typicality of social interaction styles with peers versus adults, and ii) evidence of social
vulnerability within the social profiles.

Methods: 94 parents of children with developmental disorders (4-17y), including children with ASD (n=29), WS (n=30) and ADHD (n=36), completed
an online questionnaire focusing on social interactions and social vulnerability. A subgroup of parents also completed the SRS-2 to allow
comparisons across measures. The questionnaire was developed utilising the SRS-2 and the Diagnostic Interview for Social and Communication
Disorders (DISCO; Wing et al., 2002).

Results: The mean for all groups showed significant levels of social atypicality and fell in the atypical range as measured by the SRS-2 (WS
M=71.00, SD=11.57; ASD M=83.91, SD=6.77; ADHD M=78.65, SD=10.19). On the social interaction questionnaire, mapping to objective (i) a 3x2 ANOVA
analysed whether social interaction styles differed depending on the person (adult vs peer) and diagnostic group. There was a significant
person.x.group interaction (F(2,91)=7.897, p<0.001), suggesting social interaction atypicalities not only differed depending on whether the
interaction was with an adult or peer, but also by diagnostic group. While there was no significant difference between adult and peer interaction
ability in ASD (p=0.34) or ADHD (p=0.52), the WS group showed more atypicalities with peers than adults (t(28)=4.873, p<0.001). Mapping to
objective (ii) a one-way ANOVA revealed no significant difference in mean social vulnerability levels between groups (p=0.072). The important
aspect of these data is that the social vulnerability levels reported for all groups were significantly higher than existing data from a ‘typical’
sample - therefore suggesting heightened social vulnerability across these developmental disorders.

Conclusions: These data provide evidence of overlapping social atypicalities in children with ASD, WS and ADHD. Furthermore, they suggest that
social atypicalities may vary depending on who the child is interacting with, but that the pattern may be syndrome-specific, and this is important
for theory and intervention. The social vulnerability data emphasise the necessity to understand/capture social skills accurately in these
developmental groups and the potential consequence of atypical social functioning.

119.324 Activity Participation, Friendship, and Internalizing Problems in Children with Autism Spectrum Disorder
K. N. Dovgan’ and M. 0. Mazurek?, (1)Psychology, Marist College, Poughkeepsie, NY, (2)University of Virginia, Charlottesville, VA

Background: Social interaction difficulties in children with autism spectrum disorder (ASD) can be challenging, especially during adolescence. In
addition, high rates of comorbid internalizing disorders in ASD can lead to social isolation. With limited social activity participation, social deficits
and internalizing problems in ASD may be related to participation, exposure, and practice with friends.

Objectives: Children with ASD are at high risk for internalizing symptoms and social isolation. Understanding the factors that may protect against
those difficulties is important for helping to promote social-emotional well-being. The purpose of this study was to evaluate the relations among
friendship, activity participation, and internalizing problems (See Figure 1).

Methods: Participants included 129 children with ASD between the ages of 6 and 18. Measures of friendship, participation in sports, hobbies, and
clubs, and internalizing problems were assessed using the Child Behavior Checklist (CBCL). We analyzed the relationship between 1) activity
participation and friendships, 2) activity participation and internalizing problems, and 3) friendships and internalizing problems. For significant
bivariate relationships, we subsequently examined the influence of covariates on the relationship between variables.

Results: See Table 1 for participant characteristics. The most popular types of hobbies were screen-based media, academic-based (e.g., reading),
or toy-based. The most popular clubs were religious in nature or special-interest groups (e.g., marching band, chess club). Children with higher
1Qs had more internalizing problems than children with lower 1Qs (r = .348, p <.001). Children with at least one friend had significantly higher 1Qs
(M = 84.58, SD = 2815) than children with no friends (M = 70.62, SD = 26.40) [t (124) = -2.866, p = .005]. Activity participation was related to more
friendships, even after controlling for 1Q. Activity participation was not significantly related to internalizing problems (r =.037, p = .678), and
friendships were not significantly related to internalizing problems (r, = .010, p = .914).

Conclusions: This study sheds light on the impact of social engagement with peers in developing and maintaining friendships as well as managing
internalizing problems. Extracurricular activities offer children opportunities for regular and sustained social interactions focused on shared
interests, leading to development of relationships among co-participants. However, it is also possible that children are more likely to join
activities if they have friends who are already involved in those groups or clubs. Similarly, children with ASD may be more likely to participate in
activities if they have stronger social skills and greater social interest at the outset. Longitudinal studies examining more comprehensive
assessments of friendship and activity participation over time are necessary to help understand the directionality of these relationships in
children with ASD. In addition, future research should evaluate the specific contributions of physical exercise (e.g., Strohle, 2009), typically
developing peer role models (e.g.,, Bauminger-Zviely & Agam-Ben-Artzi, 2014; Dolan et al., 2016), and specific types of organized activities that are
conducive to interpersonal skill development (Larson, Hansen, & Moneta, 2006).

119.325 An Analysis of Social Competence in Individuals with Autism Spectrum Disorder and Co-Occurring Conduct Problems

S. Kulok', . Albright? and A. Scarpa?, (1)Virginia Polytechnic Institute and State University, Blacksburg, VA, (2)Virginia Polytechnic Institute & State
University, Blacksburg, VA

Background: A core diagnostic feature of Autism Spectrum Disorder (ASD) is impairments in social competence (APA, 2013). Deficits in social
competence have meaningful implications for individuals with ASD, including social isolation, co-occurring internalizing conditions, and poorer
overall quality of life (White, 2007). There is also high co-occurrence between ASD and conduct problems (CP), such as Conduct Disorder (Sipes,
2011). However, little is known about the effects of co-occurring CP on social competence in individuals with ASD.

Objectives: In the current study, we compared social competence in individuals with ASD both with (ASD+CP) and without (ASD-CP) co-occurring
CP. It was hypothesized that individuals with ASD+CP would have greater social deficits than individuals with ASD only.

Methods: Participants include 31 children and adolescents with ASD (with language impairment = 4, with intellectual impairment = 6; male = 25,
female = 6) between the ages of 6 and 18 years from the southwest Virginia area. Families seeking an ASD assessment visited the university clinic
and research center for a diagnostic evaluation and were asked to complete several measures. The Social Responsiveness Scale - 2nd Edition
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(SRS-2) measures overall ASD symptomology, as well as Social Awareness (SA), Social Cognition (SC), Social Motivation (SM) and Social
Communication (SCM). Co-occurring CP was determined by scores above the clinical cutoff on the Conduct Problems subscale of the Child
Behavior Checklist. An independent samples t-tests were used to compare ASD+CP (n=13) with ASD-CP (n=14) on parent reports of SA, SC, SM, SCM,
and total ASD severity.

Results: The research indicated that individuals with ASD+CP have greater ASD severity than individuals with ASD-CP as measured by the SRS-2
total score (M=83.31, SD=7.016, M=72.29,5D=8.145; t(25)= -3.583, p<.001). Additionally, individuals with ASD+CP have greater deficits that individuals
with ASD-CP on measures of SA (M=78.85, SD=5.60, M=68.21, SD=6.23, respectively; t(25)= -4.65, p<0.001), SC (M=81.08, SD=6.28,M=72.64, SD=9.71,
respectively; t(25)= -2.66, p = 0.014), SM (M=73.92, SD=12.24, M=63.71, SD=11.52, respectively; t(24) = 219, p= 0.039), and SCM (M=71.36;SD=8.46,M=81.54,
SD=6.70; t(25)= -3.44, p=".002).

Conclusions: These findings help to better understand the impact that co-occurring CP can have on core ASD symptomology (i.e., social
competence), such that individuals with co-occurring CP had more severe impairments with regard to social motivation, cognition, and awareness.
These findings can inform the prognosis of children with ASD and co-occurring disruptive behavior concerns, specifically with respect to social
outcomes. Additionally, these findings support the importance of social competence instruction, especially in cognition, awareness, and
motivation, for individuals with ASD and co-occurring CP.

119.326 An Examination of the Role of Executive Functioning in Predicting Social Competence in Children with and without ASD
V. C. Fong' and G. larocci?, (1)Psychology, Simon Fraser University, Vancouver, BC, Canada, (2)Simon Fraser University, Burnaby, BC, Canada

Background:

All children with autism spectrum disorder (ASD) experience social difficulties but they differ with regard to the type and severity of social
difficulties. Potentially powerful interventions focused on improving social skills in children with ASD (Koning, Magill-Evans, Volden, & Dick, 2013;
Waugh & Peskin, 2015; Whalon, Conroy, Martinez, & Werch, 2015)may have limited effectiveness if they are not tailored to the child’s specific profile
of strengths and challenges. To effectively target interventions there is a need to understand the key factors that contribute to different strengths
or challenges in social competence (eg. emotion regulation versus socio-cognitive skills) in children with ASD. One factor that may play an
important role in social competence is executive functioning (EF). EF may influence social competence by facilitating higher-order strategies such
as emotional and cognitive regulation which is necessary for social interactions (Riggs, Jahromi, Razza, Dilworth-Bart, & Mueller, 2007).

Objectives:

To examine parent reports of EF using the Behavior Rating Inventory of Executive Functioning (BRIEF-2; Gioia, Isquith, Guy, & Kenworthy, 2015).
Composite indices may mask variations within the component subscales, particularly for children with ASD, who often demonstrate uneven
profiles of functioning. To address this, the present study had two goals: 1. To examine and compare EF and social competence profiles in children
with ASD without cognitive disability and typically developing (TD) children; and 2. To determine whether specific EF skills can predict social
competence in both groups.

Methods:

The study is based on archival data from 117 children and adolescents, aged 5 to 13, including 62 with ASD (M=10.07, SD=1.64), and 55 who were TD
(M=9.52, SD=1.64). Caregivers completed the BRIEF-2 Parent Form, assessing everyday EF skills, and the Multidimensional Social Competence Scale
(MSCS; Yager & larocci, 2013), measuring 7 distinct domains of social competence. Hierarchical multiple regression analyses were conducted
separately for each group (TD, ASD) with MSCS scales entered as the dependent variables and executive functioning indices and scales of the
BRIEF-2 as the main predictor variables.

Results:

The first investigation of EF indices (BRI, ERI, CRI) as a predictor of social competence domains in TD children, revealed that problems with
emotional regulation significantly predicted difficulties with empathy after controlling for age and 1Q. For children with ASD, deficits in emotional
regulation significantly predicted difficulties in modulating negative states and nonverbal conversation skills. Additionally, impairments in
behavioral regulation also emerged as a significant predictor of deficits in social inferencing and verbal conversation. To determine the specific EF
skills that related to social competence, a scale analysis of the BRIEF-2 was conducted. Deficits in self-monitoring were a significant predictor of
poorer social inferencing, empathy, and social knowledge for children with ASD.

Conclusions:

Self-monitoring, emotional control, and initiation played a significant role in predicting social inferencing, emotion regulation, empathy, and
social motivation in children with ASD. A more precise understanding of the particular EF skills that contribute to various aspects social
competence can inform the development of tailored, individualized, and effective interventions for individuals with ASD.

119.327 Analyzing Behavioral Components of Social Functioning in Autistic Adults

S. C. Taylor', L. S. Perez?, H. C. Dow?, B. N. Gehringer?, A. A. Pallathra®, M. Grewal?, Z. L. Smernoff?, S. Steeman?, R. C. Gur*, L. Almasy?®, D. J. Rader®, M.
Bucan® and E. S. Brodkin®, (1)Neuroscience Graduate Group, University of Pennsylvania, Philadelphia, PA, (2)University of Pennsylvania,
Philadelphia, PA, (3)Department of Psychiatry, Catholic University of America, Washington, DC, (4)Department of Psychiatry, University of
Pennsylvania, Philadelphia, PA, (5)Department of Genetics, University of Pennsylvania, Philadelphia, PA, (6)Department of Psychiatry, Perelman
School of Medicine at the University of Pennsylvania, Philadelphia, PA

Background: To better design treatments that target social functioning for autistic adults, it is important to improve our understanding of the
various behavioral components of social functioning -- including social motivation, social anxiety, social cognition, and social skills -- and the
relationships among them. Few studies have examined all of these components in the same set of adult participants. However, a recent study
from our group (Pallathra et al,, 2018) that included 28 autistic adult participants without intellectual disability found that impairment in social
motivation was positively correlated with both social anxiety and overall autism symptoms, and negatively correlated with social skills. Pallathra
and colleagues also found that social anxiety was positively correlated with overall autism symptoms, but that social cognition was not correlated
with other components of social functioning.
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Objectives: As the participants included in the Pallathra et al. study were modest in number (N=28) and within a limited age range of adulthood
(20 - 48 years), the current study sought to test the hypothesis that the correlations reported by Pallathra et al. would be replicated in an
independently recruited, larger sample of autistic adults without intellectual disability.

Methods: Forty-six autistic individuals without a history of intellectual disability (33 male, 13 female; aged 20 - 77 years; see Table 1 for additional
demographic information) were recruited for participation in an autism genetics study at the University of Pennsylvania. Eligibility was
determined based on a detailed clinical and developmental history, as well as Social Communication Questionnaire (5CQ) and Social
Responsiveness Scale-2 (SRS-2) scores consistent with a diagnosis of autism spectrum disorder. Measures of overall autism symptoms included
several self-report questionnaires -- SRS-2, Autism Quotient (AQ), and Broader Autism Phenotype Questionnaire (BAPQ) -- as well as the
informant report SRS-2. Social motivation was measured using the aloof subscale of the BAPQ, while social anxiety was measured by the Liebowitz
Social Anxiety Scale (LSAS). Social cognition was measured using the Penn Emotion Recognition Task (ER&0), a performance-based measure of
facial emotion perception (Gur et al., 2010).

Results: Impairment in social motivation was positively correlated with both social anxiety and the self-report measures of overall autistic
behaviors (AQ, SRS, and BAPQ total). Additionally, the social anxiety measure was positively correlated with the self-report measures of overall
autistic behaviors. The social cognition measure was not correlated with any of the other measures. (See Figure 1 for r and p-values.)

Conclusions: We found that social motivation and social anxiety are related both to each other and to overall autism symptoms, while social
cognition is not related to any of the other components of social functioning measured in our sample of autistic adults. Our data largely replicate
the findings of Pallathra and colleagues (2018) in a larger sample of autistic adults, with a wider age range and a higher percentage of female
participants. Understanding relationships among these components of social functioning can help us to better design and target interventions
aimed at improving social functioning in autistic adults.

119.328 Association between Visual Gaze Patterns during Tickling Interaction and Autistic Traits in Preschool-Aged Children

K. Matsushima and T. Kato, Department of Human Health Science, Graduate School of Medicine and Faculty of Medicine, Kyoto University, Kyoto,
Japan

Background: Touch is the primary form of communication in the first year of human life. Tickling is an intriguing tactile perception related to self-
other recognition, as it is difficult to tickle oneself but easy to be tickled by others. Infant-mother tickling interaction reportedly promotes the
development of social communication in infancy; infants tend to look at their mothers’ faces and tickling hands alternately during pauses before
actual tickling. This gaze behavior seems important to anticipate others’ intentions.

Social communication impairment is a core feature of Autism Spectrum Disorders (ASD), and an atypical pattern of eye contact and gaze behavior
in ASD is well-established. Based on previous findings, we hypothesized that children with autistic traits would show less visual attention to faces
during pauses before actual tickling.

Objectives: The objective of the current study was to investigate the relationship between gaze patterns during tickling interactions and autistic
traits. We focused on preschool-aged children to conduct the eye tracking-based methodology.

Methods: The participants were fourteen typically developing children between 42 and 68 months of age (seven boys and seven girls). We utilized
Tobii Pro Glasses 2 to obtain eye tracking data during dynamic interactions with a sampling rate of 50 Hz. A child wearing the head unit was seated
on a chair facing the examiner. The examiner tickled four different body parts (neck, side, underarm, and chest) for five seconds; each body part
was tickled two times consecutively, once without a pause before the actual touch and again with a pause of three to five seconds before the
actual touch. Beforehand, the children were told “This is the game. I will tickle you. Tell me whether it is ticklish.” The total duration of fixation on
the face area during the pause was calculated using Tobii Pro Lab. A fixation filter with minimum fixation duration of 60 milliseconds was applied.
The average of the face fixation ratio (face duration [s] / pause duration[s]) was calculated as an indicator of gaze pattern. The Social
Responsiveness Scale - Second Edition (SRS-2), including five treatment subscales (social awareness, social cognition, social communication,
social motivation, restricted interests and repetitive behavior), was utilized to assess autistic traits. Preschool teachers were asked to fill out the
SRS-2. Pearson'’s correlation coefficients were used to measure the strength of linear associations between visual attention and T-scores reported
on the SRS-2.

Results: There was no significant association between the SRS-2 total scores and gaze patterns (p=0.31). Only “social awareness,” which is one of
treatment subscales, was significantly related to gaze pattern (r =0.54, p=0.04, R2 =0.30, power [1-B] = 0.51) (Fig 1).

Conclusions: The findings of our study suggest that gaze pattern during tickling may relate to some autistic traits in preschool-aged children.
During pauses before actual touch, the children anticipated the examiner’s actions and resulting feelings of ticklishness. Although this study was
conducted with typically developing children, autistic traits are distributed along a continuum. Therefore, focusing on response to tickling may be
potentially useful to understand social development in children with ASD.

119.329 Attainment of the Sit Milestone Is Related to Trajectories of Social Communication in Children with Autism Spectrum
Disorder
S. K. Markert', A. Klin? C. Klaiman? W. Jones? and S. Shultz?, (1)Department of Pediatrics, Marcus Autism Center, Children's Healthcare of Atlanta &

Emory School of Medicine, Atlanta, GA, (2)Marcus Autism Center, Children's Healthcare of Atlanta and Emory University School of Medicine, Atlanta,
GA

Background: Throughout the first year of life, infants attain and refine a myriad of skills in both motor and social communication domains. In
typically-developing (TD) infants, the attainment of motor milestones in particular transforms the ways in which infants are able to interact with
their surroundings, affording them a wide range of new experiences that are fundamental to the emergence of social communication skills. In
children with ASD, a small number of studies have begun to address how motor development relates to communication development, but have
thus far focused only on the onset of walking. Sit milestone attainment relates to increases in social communication in TD infants, but remains
largely unaddressed in infants with ASD. The present study will be the first to investigate this relationship in infants later diagnosed with ASD.
Objectives: (1) Model longitudinal growth in social communication for children with ASD and TD age-matched peers. (2) Assess the extent to which
attainment of the sit milestone impacts within-group trajectories of social communication. (3) Assess the extent to which attainment of the sit
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milestone relates to future social communication scores.

Methods: 81 age-matched infants (38 ASD; 43 TD) were administered the Communication and Symbolic Behavior Scales (CSBS) at 9 and 12 months
of age. A parent caregiver questionnaire (PCQ) was completed by a primary caregiver, and the age at which each infant first sat without support
was collected. Trajectories were modeled for social communication scores on the CSBS across the two time points using (a) chronological age and
(b) an adjusted age based on age at attainment of sitting (Figure 1). "Early" and "late" sitters were identified relative to group median sit-onset
age, and scores were plotted and compared for each group. Within-group analyses were run to test for correlations between sit onset and social
communication scores at 9 and 12 months.

Results: Trajectories of CSBS scores adjusted for age-of-sitting show improved goodness-of-fit statistics (r-square, SSE, RMSE, adjusted r-square)
compared to unadjusted, chronological-age trajectories (Figure 1). Early sitters exhibit higher CSBS scores at 9 months than late sitters: sit onset is
significantly correlated with CSBS total scores and with Symbolic and Speech composites (p’s<.05), and approaches significance for Social
composite scores (p=.0503)(Figure 2).

Conclusions: This study reveals a relationship between the attainment of the sit milestone and trajectories of social communication in children
with ASD, such that adjusted age based on sit onset better models growth in social communication than chronological age alone. In addition,
infants who sit earlier exhibit stronger social communication at 9 months, suggesting that sitting affords these infants experiences that may have
positive cascading effects on communication development. These findings highlight the dynamic nature of co-occurring and interrelated domains
of development in the first year of life. Knowledge of how early motor milestones relate to emerging communication skills in children with ASD
can provide insight into mechanisms that impact the unfolding of the social-developmental disorders, and in turn may aid development of timely
and effective interventions to support communicative growth in this vulnerable population.

119.330 Attentional Biases in Autistic Traits: Implications for Social Cognition
M. K. Stow’, C. Sakellis?, S. Handy?, A. Abraham?, M. Garabedian?, E. Altoum?, E. Gateman?, F. Shafai®, S. E. Schulz®, T. W. W. Ho?, A. Hawkins? and R. A.

Stevenson®, (1)Psychology, University of Western Ontario, London, ON, Canada, (2)University of Western Ontario, London, ON, Canada, (3)The
University of Western Ontario, London, ON, Canada, (4)Western University, London, ON, Canada

Background: Social communication issues, coupled with restricted interests and repetitive behaviors (RRBs), define autism spectrum disorder
(ASD). Recent evidence suggests impairments in lower-level processing may contribute to these issues. One possible lower-level process that may
impact core issues is attentional bias (AB), where individuals typically favor processing of socio-emotional inputs. We suspect that changes in AB
may cascade into core issues that define ASD, particularly as they relate to known anxiety issues in ASD.

Objectives: The present study was driven by two goals: 1) identify the patterns of AB for socio-emotional information and how they relate to traits
associated with the diagnostic features of autism, and 2) test whether any such relationships are mediated by anxiety.

Methods: Participants included typically-developed individuals (N=33, data collection ongoing) who completed a well-established dot-probe
paradigm, designed to assess AB for socio-emotional cues (Figure 1a). Two images of faces were briefly presented, one featuring a neutral
expression and one featuring an emotional expression. A visual target then appeared in the previous location of one image, and participants
indicated at which location the target occurred. Faster responses to targets presented in the previously socio-emotional cued location indicated
AB for that domain. Eye-tracking was used as a concurrent measure of AB for emotional expressions. Participants completed questionnaires
reporting the presence and degree of various ASD-related social (Social Responsiveness Scale; SRS-2), RRB (Repetitive Behaviors Questionnaire;
RBQ), and sensory (Sensory Profile) traits, as well as a measure of anxiety (the adult-adapted Spence’s Children’s Anxiety Scale). AB responses
were then correlated with the level of ASD-related traits for each measure, as well as anxiety. Mediation analyses were conducted to assess the
role of anxiety in the relationship between AB and ASD traits.

Results: Positive correlations were found between AB and scores on the SP-2, RBQ, and SRS (all r-values>0.30, all p-values<0.05). Anxiety
significantly correlated with AB (r=0.44, p=0.012), as well as with the three measures of ASD traits (all P-values<0.05). Regression analyses were
used to test the hypothesis that anxiety mediated the effect of AB and ASD-related symptom outcomes. Regression analyses and the associated
Sobel’s tests revealed anxiety did not mediate the relationship between AB and ASD-related symptom outcomes for scores on the SRS (S=2.56,
p=0.01, Figure 1b), but anxiety did mediate the relationship for RBQ (S=1.14, p=0.254, Figure 1c) and SP-2 scores (5=1.92, p=0.054, Figure 1d).

Conclusions: The results demonstrate the relationship between AB for emotional cues, and the core issues associated with ASD. For sensory
disruptions and RRBs, this relationship was significantly mediated by overall anxiety levels. While there was a direct relationship between AB and
social responsiveness measures, this relationship was not mediated by anxiety. This more direct relationship is likely due to the social nature of
the stimuli presented, resulting in a more explicitly direct relationship with social abilities. These findings support the hypothesis that atypical
patterns of AB for socio-emotional cues may contribute to autistic traits more generally, and that for non-social symptoms including sensory
issues and RRBs, this relationship is mediated by anxiety.

119.331 Attenuated Attention to People but Not Humanoid Puppet Figures in Children with Autism Spectrum Disorder

H. Neiderman, N. Powell, E. Yhang, K. Joseph, K. Villarreal, C. Nutor, C. D. Gershman, Q. Wang, K. K. Powell, S. Fontenelle, S. Macari, K. Chawarska and
T. Tsang, Child Study Center, Yale University School of Medicine, New Haven, CT

Background: Previous eye-tracking studies have found attenuated attention to faces in young children with ASD, relative to typically-developing
(TD) and developmentally delayed (DD) groups (Klin et al., 2009; Chawarska et al., 2012; Pierce et al., 2018). While social attention varies by activity
type (Chawarska et al. 2012) and social load (1 vs. multiple humans) (Moore et al., 2018; Speer et al., 2007), less is known about how simpler,
humanoid figures (e.g., puppets) may influence viewing patterns in ASD. Research using artificial intelligence in interventions has found that
simplified, predictable humanoid figures may facilitate learning in ASD (Scassellati et al., 2018). A direct examination of perception of humanoid vs
veridical human social figures in ASD can critically inform such intervention practices.

Objectives: We investigated attention to the faces of a puppet and person engaged in a conversation and its association with clinical features. If
puppet and person are perceived as equivalent social agents, then children with ASD may exhibit attenuated looking to both figures compared to
TD and DD groups. If the puppet is less socially ostensive than the person, then between-group differences may be present for the person but not
puppet.
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Methods: 81 children with ASD (N = 29, mean age=46.92 months), TD (N = 27, mean age=39.83 months) and DD (N = 25, mean age= 51.29 months)
participated in a free-viewing eye-tracking paradigm consisting of a video depicting a puppet and an actress engaged in conversation (Figure 1).
Percent of time spent viewing the social scene (%valid), percent of valid viewing time looking at the puppet or person (%Face), and a puppet-
person ratio (PP_ratio) (e.g., relative time spent viewing puppet vs person) were calculated. Participants were administered the ADOS-2 and a
cognitive test (e.g., Mullen or DAS).

Results: Children in the ASD group had lower %Valid than TD or DD groups (F2,77=8.26,p=.001, pn2=:17; ASDvsTD: p<.001; ASDvsDD: p=.004). %Face-
Puppet did not vary by diagnosis (F2,77=0.44, p=.65, pn2=.01), but %Face-Person was attenuated in ASD (F2,77=3.84, p=.026, pn2=.09; ASDvsTD:p=.07;
ASDvsDD: p=.05; Figure 2). Using the puppet-person ratio, greater relative attention to puppet vs person in the ASD group was associated with
greater social impairment (r=.422, p=.032). Across all participants, greater attention to the person was associated with lower ASD symptom severity
(r=-374,p=.001), and better verbal (r=.409,p<.001) and nonverbal cognitive skills (r=.376,p<.001). Attention to the puppet was not significantly
associated with any clinical features.

Conclusions: Consistent with prior work, children with ASD exhibited attenuated attention to human-speaker face, but their attention to the
puppet-speaker face was comparable to DD and TD groups suggesting that simpler, perceptually salient humanoid form may serve as an enhancer
of social attention in children with ASD. This was particularly true of children with greater severity of autism symptoms who spent proportionally
more time monitoring the puppet speaker’s face than the human speaker’s face. This suggests that puppet-like agents may provide a particularly
effective way of engaging attention of children with more severe symptoms, though whether this enhancement facilitates social learning remains
to be determined.

119.332 Atypical Eye Movement Characteristics during a Biological Motion Preference Task in Individuals with Autism Spectrum
Disorder

D. Kaliukhovich’, N. V. Manyakov?, A. Bangerter?, S. Ness*, A. Skalkin®, M. Boice®, F. Shic’# and G. J. Pandina®, (1)Janssen Research & Development,
LLC, Beerse, Belgium, (2)Computational Biology, Janssen Research & Development, LLC, Beerse, Belgium, (3)Janssen Research & Development, LLC,
Pennington, NJ, (4)Janssen Research & Development, LLC, Titusville, NJ, (5)Janssen Research & Development, LLC, Spring House, PA, (6)Janssen
Research & Development, Titusville, NJ, (7)Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA,
(8)Pediatrics, University of Washington School of Medicine, Seattle, WA

Background: Typically developing (TD) individuals exhibit a visual preference for biological over non-biological motion. Such preference has been
shown to be less prominent in individuals with autism spectrum disorder (ASD). However, the characteristics of eye movements associated with
this atypical visual preference for biological motion in ASD have not been well described.

Objectives: To examine differences in multiple eye gaze characteristics during a biological motion task in individuals with ASD and TD controls
using eye tracking.

Methods: The study population included 40 TD (males = 65%, mean age [range] = 16.4 [6-63] years) and 121 ASD (76%, 14.6 [6-54] years)
participants. Diagnosis of ASD was confirmed according to the Autism Diagnostic Observation Schedule (ADOS, 2nd edition). Participants were
presented with a series of videos with point light displays representing biological motion on one side and non-biological motion on the other,
and their eye movements were recorded. Each video lasted approximately 4 seconds. In total, 60 trials were presented with the biological-
nonbiological side counterbalanced, and each trial preceded with a centering stimulus. Eye movements of each participant were characterized by:
% total time gazing at the stimuli, % time gazing at biological versus non-biological motion, % time the first saccade was oriented towards
biological motion, % time the first fixation was on biological motion, average latency of the first saccade and fixation on either type of stimuli.

Results: Each of the eye movement characteristics was modelled separately as a linear sum of participant’s age, gender and group. There was a
significant effect of group on all characteristics (all p's < 0.05), except “% time the first fixation was on biological motion”. In comparison to TD
participants, the ASD participants at the population level were gazing less at the presented stimuli (difference = 8.8%) and biological motion
(7.7%). Furthermore, the ASD participants were more frequently orienting their first saccade towards biological motion (2.6%) and had greater
average latencies of the first saccade (112-132 msec) and fixation (105-118 msec) on either type of stimuli. The effect of group persisted the use of
different data inclusion criteria (N = 3) to account for the presence of outliers, whereas the effects of age and gender varied across these criteria.
The ASD participants demonstrated a subtle but significant preference for biological motion (mean = 54.5% versus 61.9% in the TD controls,
comparisons against 50%: both p’s < 10°8). This preference (> 50%) was also observed in groups of the ASD participants with different severity
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levels (mild, moderate, severe) of the ADOS “restricted and repetitive behavior”, “social affect” and “total” symptom scores (all p’s < 0.05).
Conclusions: Individuals with ASD differ from TD controls on multiple properties of eye movements associated with biological motion preference.
Age and gender appear to have little or no impact on these differences. However, individuals with ASD, like TD controls, exhibit preference for
biological motion that appears across different symptom domains and levels of ASD. These findings have implications for the use of biological
motion preference tasks as a biomarker for ASD.

119.333 Autism Attitude and Acceptance Scale (AAAS): A Scale Development and Validation
S. Y. Kim, Lynch School of Education, Boston College, Chestnut Hill, MA

Background: Previous studies on attitudes toward ASD have examined neurotypical individuals’ openness to (Neville & White, 2011), stigmatizing
of (Harrison et al., 2017), and awareness of (GillespieLynch et al. 2015) ASD. This study proposes autism acceptance as a new construct to be
studied and measured. The concept of autism acceptance, which emerged from autistic advocacy and the neurodiversity movement, contends
that autistic individuals do not need to be cured but should be appreciated for who they are as they are (Sinclair, 1999). While autism advocates
are increasingly emphasizing the difference between being aware of autistic differences and acceptance of autism (Kassiane, 2012), there is
currently no validated measure for assessing neurotypical individuals’ autism acceptance.

Objectives: The purpose of this study was to develop a valid and reliable selfreport instrument to measure neurotypical adults’ acceptance of
autistic individuals.

Methods: From an extensive review of the existing literature of autism attitude and neurodiveristy, the 30 items Autism Attitude and Acceptance
Scale (AAAS) were newly drafted. Two professors, eight doctoral students, and a female autistic adult were involved in developing the initial 21
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pilot items, which were administered online via Qualtrics. Professors at a Jesuit university in the United States shared the link to the survey with
their students. Also, the link was posted on the investigator's SNS. The final sample included 120 neurotypical adults (Table 1). After reading a
brief description of ASD, participants completed AAAS first. Subsequently, existing ASD attitude measures, quality and quantity of previous
contact measures, and an ASD knowledge measure were administered in a random order. All items within each measure also were randomly
ordered. Finally, participants completed a demographic questionnaire. The full list of instruments administered is presented in Table 2. Principal
component analysis and reliability analysis were conducted to optimize the structural and psychometric properties of the measure. DeVeills'
(1991) guidelines for survey development were applied. Pearson’s r correlations and oneway ANOVA were employed to examine the relations
between AAAS and conceptually related variables.

Results: The AAAS yielded two subscales, scored on a 5point scale: Beliefs about Autistic Symptoms (BAS) and General Acceptance (GA). Lower
scores on the 3item BAS indicate participants strongly believed the reduction of autistic symptom would benefit autistic individuals. Higher scores
on the 14item GA indicate higher levels of willingness to offer support or consideration of autistic individuals as equals. While the mean score of
the BAS was 2.05 (SD =0.8), that of GA was 3.63 (SD =0.91). Also, 67.5% of participants agreed, “Autism is a unique way of being that should be
appreciated” (an item from GA), but 74.2% of participants also agreed “it is important for researchers and doctors to devote resources to find a
cure for autism” (an item from BAS). Table 2 reports the association between the AAAS and existing measures of ASD attitude, ASD knowledge,
previous contact, and demographic factors.

Conclusions: The AAAS could complement existing tools to identify modifiable variables of higher acceptance and target biased societal
conceptions to promote a greater appreciation of autistic differences.

119.334 Autistic Adults Are Sensitive to Social Agency When Interpreting Patterns and Forming Predictions.

E.J. Morgan', T. Foulsham? and M. Freeth’, (1)Psychology Department, University of Sheffield, Sheffield, United Kingdom, (2)Psychology Department,
University of Essex, Colchester, United Kingdom

Background:

Humans are remarkably sensitive to patterns arising from the behaviour of social partners. This skill allows an understanding of the preferences
and choices of others, and is thought to arise from theory of mind (ToM) processing. However, individuals with a diagnosis of an autism spectrum
condition (ASC) typically show deficits in ToM processing, and are also insensitive to detecting patterns derived from the behaviour of social
partners. Sensitivity to social stimuli and the ability to recognise patterns of social behaviour is critical to the development of adaptive social
behaviours. Consequently, impairments in these abilities may have far reaching consequences for a person’s integration as a member of a social
group.

Objectives:

The aim of this study was therefore to investigate whether autistic adults are sensitive to, and use information regarding social agency when
forming predictions.

Methods:

Autistic (n=29, m=35.9, SD=12.4) and Neurotypical (NT) participants (n=27, m=36.7, SD=11.2) completed a prediction task during which they had to
infer selection preferences from an animation of a red cursor. The agency of the cue was manipulated across two parts of the study; in the first
part it was described as a computer algorithm, and in the second half as representing the eye movements of another participant.

Results:

A 2x2 mixed model ANOVA revealed a main effect of condition (F(1,54)=10.096, p=.002, np2=158), as the proportion of correct responses was greater
in eye movement condition (M=.68, SD= .13) compared to the computer algorithm condition (M=.61, SD=12 ). However, there was no condition x
group interaction (F(1,54)=.014, p=.906, np2=.000), demonstrating that both neurotypical and autistic participants were significantly more accurate
when they believed that the cue represented the eye movements of another participant.

Conclusions:

This therefore provides evidence that adults with an ASC show the same social facilitation effect as neurotypical adults and can more accurately
predict another's choices when granted access to social information. This suggests that whilst autistic adults may show deficits in social
behaviours this does not arise from a lack of sensitivity to social agency, or from an inability to form predictions of social behaviour on the basis
of social agency.

119.335 Being but Not Appearing to be Autistic: Qualitative Exploration of Social Compensation Strategies in Autism

L. A. Livingston’, P. Shah?, V. L. Milner" and F. Happé', (1)Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Psychology
and Neuroscience, King's College London, London, United Kingdom, (2)Department of Psychology, University of Bath, Bath, United Kingdom

Background: It has been proposed that some autistic people use strategies during social interaction to ‘compensate’ for core social cognitive
difficulties (e.g., in theory of mind). By using social compensatory strategies, these individuals demonstrate ‘typical’ social behaviour, despite
continued social cognitive difficulties. Whilst compensation might have several positive consequences (e.g., for gaining and maintaining
employment, social relationships), evidence suggests it may come at a cost to mental health. Additionally, compensation might help explain why
some autistic people do not receive a diagnosis, and therefore appropriate support, until adulthood. Very little, however, is known about the
nature and type of social compensatory strategies used by autistic people, as well as the consequences for clinical outcomes.

Objectives: Using an exploratory qualitative approach, this study is the first to explore social compensatory strategies in autistic adults.
Individuals with a clinical autism diagnosis were recruited, in addition to a group without a diagnosis but reporting high autistic traits, to explore
how compensation operates across the diagnostic threshold.

Methods: 136 adults (58 with an independent autism diagnosis) completed an online questionnaire about their experiences using social
compensatory strategies and a measure of autistic traits, AQ10 (Allison et al., 2012). Qualitative thematic analysis was conducted using Braun and
Clarke’s (2006) procedure and data were analysed in an inductive (i.e., data-driven) manner.

Results: Eight themes and 19 subthemes were identified. The eight themes were: 1) ‘secondary route’, which depicts compensation as a secondary,
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slower route to social problem solving, when intuitive social understanding is limited, 2) ‘cognitive compensation’, which describes compensation
as cognitive strategies supporting typical social interaction, 3) ‘behavioural masking’, which encompasses minor behavioural modifications that do
not support social interaction, 4) ‘internal factors’, which are internally-driven mechanisms influencing compensation (e.g., social motivation), 5)
‘external factors’ which are externally-driven mechanisms (e.g., pressure to conform), 6) ‘diagnosis and support’, which outlines how lifetime
compensatory strategy use may delay individuals receiving appropriate support, 7) ‘quality of life’, which depicts the (positive and negative)
effects of compensation on health, employment and social relationships, and 8) ‘trajectories and attitudes’, which refers to individual differences
in strategy success over the lifetime, ranging from “things have got better” to compensation being “an ongoing challenge”.

Conclusions: The results highlight important cognitive characteristics, drivers and clinical outcomes of social compensation in autism. They also
suggest that social compensatory strategy use is not limited to diagnosed individuals. More broadly, the results highlight the importance of
considering the phenomenon of social compensation when aiming to understand the mechanisms driving ‘typical’ social behaviour in autism, in
both research and clinical settings.

119.336 Biological Motion Perception in Autism Spectrum Disorder: A Meta-Analysis

G. K. Todorova’, R. E. Hatton? and F. E. Pollick®, (1)School of Psychology, University of Glasgow, Glasgow, United Kingdom, (2)Bradford District Care
NHS Foundation Trust, Bradford, United Kingdom, (3)School of Psychology, University of Glasgow, Glagow, United Kingdom

Background: The motion of others - biological motion, conveys to the observer information that allows the identification of both affective states
and intentions. As biological motion plays an important part in social functioning, its investigation in autism spectrum disorder (ASD) has
received more attention in recent years. However, the findings tend to be mixed as some studies suggest no difference between neurotypically
developing (NT) individuals and ASD individuals, whilst others show worse performance in the ASD group. A few questions stem from the existing
literature: Are individuals with ASD able to perceive and interpret biological motion and what factors can explain the variability in the data?
Objectives: We aimed to create a quantitative summary of previous findings and investigate potential factors, which could lead to the variable and
often contradictory results in the field.

Methods: We included papers, which compared ASD and NT individuals, and focused on biological motion perception (detection, action and
emotion perception). An electronic search from Dissertations & Theses A&I, Dissertation & Theses: UK & Ireland, Web of Science, PsycINFO and
MEDLINE yielded 37 eligible papers. We included behavioural, eye-tracking, EEG and fMRI studies. The overall sample size across categories was
730 autistic individuals and 932 neurotypical individuals across three age groups (children, adolescents and adults). In all included studies, the
face of the stimuli was not visible. We used a three-level random effects meta-analytic approach to analyse the 34 papers eligible for a
quantitative summarisation.

Results: Overall results suggest a general difficulty for individuals with ASD in perceiving and interpretuing biological motion (g=0.7287, 95% Cls:
0.4906, 0.9669). However, results suggest that greater differences occur when higher order information, such as emotion is required (g=1.2840, 95%
Cls: 0.8388, 1.7293). Additionally, age also influences the size of the difference between the two populations. The difference between ASD and NT
children was significantly greater than the ASD-NT difference in adults in action recognition paradigms (g=0.8362, 95% Cls: 0.1545, 1.5179). When
emotion understanding is tested, the ASD-NT difference in children was not significantly different from the difference in adults (g=-0.7404, 95%
Cls: -1.6191, 01382). No effect of either gender or 1Q was found on the results.

Conclusions: To summarise, there appears to be a general difficulty in ASD in perceiving and interpreting biological motion. However, the size of
the effect appears clearly modulated by both age and the type of paradigm. The results suggest a delayed development in the skills required to
interpret biological motion and the largest effects are found when emotional understanding is required. Most importantly, clear distinctions need
to be made between the age groups and the paradigms utilised, when trying to interpret differences between these two populations.

119.337 Camouflaging Predicts Internalizing Problems in Young Adults without Autism

H. Aime’, N. E. Scheerer’, L. Hull?, W. Mandy? and G. larocci’, (1)Simon Fraser University, Burnaby, BC, Canada, (2)University College London, London,
United Kingdom of Great Britain and Northern Ireland

Background: Camouflaging refers to deliberate attempts made by individuals to hide or compensate for autistic symptoms in order to ‘fit in’ with
their non-autistic peers (Hull et al., 2018; Lai et al., 2016). Reports from autistic individuals indicate that there may be a link between camouflaging
and internalizing problems, including symptoms of depression and anxiety (Cage et al., 2018; Hull et al., 2017, 2018; Lai et al., 2017). Poor social
competence in autistic youth has also been associated with increased internalizing problems (Johnston & larocci, 2017), as has older age and
higher 1Q (Vickerstaff et al., 2007). Given camouflaging appears to reflect an attempt to compensate for poor social skills, it is of interest to
determine whether camouflaging is also associated with increased internalizing problems in individuals without autism.

Objectives: The aims of this study were: 1) to examine the relationship between camouflaging and social competence in young adults without
autism, and 2) to investigate whether camouflaging was associated with internalizing problems after accounting for social competence and
autistic traits (as well as age, 1Q, and gender) in young adults without ASD.

Methods: We collected data from 76 university students (aged 17 to 23; 59 female). Participants completed questionnaires including the Autism-
Spectrum Quotient (AQ; Baron-Cohen et al., 2001), the Multidimensional Social Competence Scale (MSCS; Yager & larocci, 2013), the Camouflaging
Autistic Traits Questionnaire (CAT-Q; Hull et al,, 2018), and the college-level Behavior Assessment System for Children (BASC2 SRP-COL; Kamphaus
& Reynolds, 2004). Additionally, we assessed participants’ 1Q using the Wechsler Abbreviated Scale of Intelligence (WASI-2; Wechsler, 2011).
Results: Pearson’s correlations indicate that total CAT-Q scores were significantly positively correlated with overall AQ scores (r=.47, p<.001) and
significantly negatively correlated with overall MSCS scores (r=-.46, p<.001). Scores on the Internalizing Problems subscale of the BASC-2 were also
significantly positively correlated with total CAT-Q (r=-.55, p<.001) and AQ scores (r=.51, p<.001), and significantly negatively correlated with total
MSCS scores (r=-48, p<.001). Age, 1Q, and gender were not significantly correlated with any of the variables.

Results of a hierarchical multiple regression analysis indicated that the full model of total AQ scores, age, 1Q, and gender to predict scores on the
Internalizing Problems subscale of the BASC-2 (Model 1) was statistically significant (R? =.325, F(&,71)=8.535, p<.001). The addition of total MSCS
scores (Model 2) accounted for an additional 5% of the variance in Internalizing Problems scores (AR?=0.054, AF(; 70)=6.078, p=.016) and the addition
of CAT-Q scores (Model 3) accounted for an additional 12% of the variance in Internalizing Problems scores beyond all previous predictor variables
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(DR%=0.116, AF( 69)=15.800, p<.001).

Conclusions: Results indicate that among non-autistic young adults, those with greater social skills reported less camouflaging, suggesting that
increases in camouflaging behaviour is associated with poorer social competence. Additionally, camouflaging predicted internalizing problems
over and above social competence, autistic traits, age, 1Q, and gender. These results are consistent with previous reports that camouflaging is
associated with poorer mental health outcomes in autistic individuals (e.g., Hull et al., 2018), and extends these findings to young adults without
autism.

119.338 Coordination Is Key: Joint Attention and Vocalizations in Infant Siblings of Children with Autism Spectrum Disorder

P. Heymann', |. B. Northrup? K. West?, M. Parladé>, N. Leezenbaum* and J. M. Iverson?, (1)Florida International University, Miami, FL, (2)University of
Pittsburgh, Pittsburgh, PA, (3)University of Miami, Coral Gables, FL, (4)University of Pittsburgh Medical Center, Pittsburgh, PA

Background:

Infants at heightened risk (HR) for autism spectrum disorder (ASD) and who later receive an ASD diagnosis exhibit delays in joint attention (JA),
shared attention to objects with social partners, and pre-linguistic vocalization development (Goldberg et al., 2005; Paul et al., 2011). Vocalizations
develop concurrently with JA and are used to engage caregivers (Wu & Gros-Louis, 2014). Previous studies have focused on JA and vocalization
development separately; the coordination of these behaviors as well as their frequency remains to be explored.

Objectives:

To examine JA (e.g., gaze shifts, gestures), vocalizations, and their coordination in infants with older siblings with ASD.

Methods:

In a prospective longitudinal study, 50 (30 Male) HR infants were observed at 14, 18 and 24 months during the Early Social Communication Scales
(ESCS; Mundy et. al., 2003), a semi-structured task designed to elicit JA behaviors. At 36 months, infants were classified into one of three outcome
groups: Autism Spectrum Disorder (ASD; n=9), Language Delay without ASD (LD; n=15) or No Diagnosis (ND; n=25). ESCS sessions were videotaped
and coded offline by naive coders for initiating joint attention (IJA: e.g., gaze shifts, showing) and initiating behavioral requests (IBR: e.g., reaching,
pointing, giving) according to the ESCS manual (Mundy et. al., 2003). Each vocalization was identified and coded as vowel only (V0), syllabic (i.e.
containing a consonant), or word. Coordination of these behaviors was identified any time a vocalization overlapped with a JA behavior.

Results:

Repeated measures ANOVAs were conducted for all analyses. Examining JA, a significant main effect of outcome was found only for higher level IJ)A
behaviors F(2,47) = 14.430, p<.001, n%,= 0.38, no main effects or interaction were found for production of low IJA, high IBR or low IBR. For
vocalizations, a 3 (vocalization type) x 3 (age) x 3 (outcome) repeated measures ANOVA revealed a significant 3-way interaction F(8, 188) =8.613, p
<.001, n2,= 0.27. Follow-up ANOVAs indicated a significant interaction between age and vocalization type for ND F(4, 100) =71.71, p <.001, n2,= 0.74
and LD F(4, 56) =10.61, p <.001, n%,= 0.43 infants, but not ASD infants F(4, 32) =.657, p =0.63, n%,= 0.08 (see Figure 1). Infants later diagnosed with ASD
consistently produced fewer vocalizations of all three types and had no age-related changes. Finally, examining the coordination of JA and
vocalizations, a main effect of outcome for IJA + vocalizations and IBR + vocalizations was found. Infants who later received an ASD diagnosis
coordinated JA and vocalizations less frequently than their ND and LD peers (see Figure 2).

Conclusions:

HR infants who later receive an ASD diagnosis produced fewer higher level IJA behaviors, fewer vocalizations, and more vowel only vocalizations
across all three-time points. Additionally, these infants had specific difficulty in coordinating these behaviors. These differences in the
coordination of early communicative behaviors may have cascading effects on social and language development in infants who later receive an
ASD diagnosis as coordination of JA and vocalizations likely enhances communicative quality and engagement with others.

119.339 Cognitive Predictors of Autistic Teenagers’ Social Camouflaging

L. Hull', K. V. Petrides? and W. Mandy", (1)University College London, London, United Kingdom of Great Britain and Northern Ireland, (2)London
Psychometric Laboratory, London, United Kingdom

Background:

In recent years there has been increasing interest in social camouflaging of autism; the use of conscious or unconscious strategies to mask or
compensate for autistic characteristics during social interactions. Although camouflaging may be motivated by desires to fit in and form
relationships with others, it has been associated with poor mental health and suicide amongst adults.

Currently there has been limited research into the cognitive abilities which may drive social camouflaging, although it has been suggested that
executive function, theory of mind abilities, and social motivation may play a role. Most previous research has also focused on camouflaging in
autistic adults, therefore little is currently known about whether and how autistic teenagers camouflage their autism.

Objectives:

This study aimed to identify cognitive characteristics associated with self-reported and parent-reported camouflaging in autistic teenagers,
controlling for age and 1Q.

Methods:

22 teenagers with a diagnosis of autism (10 female, 12 male; mean age 14.23 years; mean IQ = 106.64) completed a self-report measure of
camouflaging (CAT-Q; Hull et al., 2018) and measures of theory of mind (Strange Stories; Happé 1994), and social motivation (Friendship
Questionnaire; Baron-Cohen & Wheelwright, 2003). Parents of all teenagers completed the parent-report CAT-Q and measures of social difficulties
(SRS; Constantino & Gruber, 2007) and executive function difficulties (BRIEF2; Gioia, Isquith, Guy & Kenworth, 2000). Data collection is ongoing and
we expect the sample to have at least doubled in size by the time of presentation.

Two multiple regressions were run, the first with age, 1Q, theory of mind, social motivation, social abilities and executive function predicting self-
reported CAT-Q score. The second repeated this analysis with parent-reported CAT-Q score as the outcome.

Results:
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The self-report CAT-Q and parent-report CAT-Q were moderately positively correlated (r = 0.45, p = .03). Executive function difficulties were a
significant predictor of self-reported camouflaging (B = -0.65, p = .02) and parent-reported camouflaging (B = -0.56, p = .04). In preliminary
analyses, no other variables significantly predicted camouflaging as reported by either parent or child.

Conclusions:

Parents’ perceptions of their child’s camouflaging behaviours differ somewhat from their child’s reported behaviours. This may reflect
camouflaging behaviours performed by the child which the parent is not aware of; alternatively it may be that some autistic young people have
limited insight into their own camouflaging behaviours.

Executive function plays an important role in both parent and child-reported social camouflaging behaviours in autistic teenagers. Young people
with more executive function difficulties report camouflaging their autism less, and their parents also report lower levels of camouflaging by their
child. This suggests that executive function difficulties may limit a teenager’s ability to camouflage, as well as their ability to identify their own
camouflaging behaviours.

119.340 Cognitive and Emotional Empathy in Autism: Explicit and Implicit Perspectives
J. Quinde’, B. H. Heflin?, L. E. Mash? and C. J. Cascio®, (1)Vanderbilt University, Nashville, TN, (2)Florida International University, Miami, FL, (3)Brain

Development Imaging Laboratories, Department of Psychology, San Diego State University, San Diego, CA, (4)Vanderbilt University School of
Medicine, Nashville, TN

Background: Individuals with autism spectrum disorders (ASD) show varied responses in task-based self-ratings of empathy, including impaired
cognitive empathy (emotion recognition) but intact emotional empathy (self-ratings of emotional relatedness) (Dziobek et al., 2008). However,
response bias may influence self-ratings of emotional empathy. Further, the role of emotional valence in self-rated empathy tasks is not well
understood. Spontaneous facial mimicry (SFM) is a reflexive mirroring of emotional faces that reflects social reward (Sims, Van Reekum,
Johnstone, & Chakrabarti, 2012), can be measured separately for positive and negative emotional valence, and may provide a bias-free index of
emotional empathy. To date, no studies have used both self-ratings and SFM to assess empathy in individuals with ASD.

Objectives: Our study aimed to explore effects of autism diagnostic status and emotional valence on (1) task-based cognitive and emotional
empathy, (2) SFM in response to emotionally charged stimuli, and (3) correlations between mimicry (implicit) and empathy (explicit) scores.

Methods: 51 individuals (ASD = 25, typically developing (TD) = 26) performed the multifaceted empathy test (MET) consisting of 32 static images
depicting people in emotionally charged conditions. Cognitive empathy was assessed by multiple choice emotion recognition, while emotional
empathy was assessed by self-rating on a scale of 0-9. Separate mixed effects models were used for cognitive and emotional empathy scores to
assess the influence of emotional valence of the stimuli and diagnostic group status. Participants’ facial expressions were recorded while
performing the task and analyzed with iMotion’s FACET algorithm for emotion classification and scoring. Mean percent accuracy in emotion
labeling (cognitive task), mean empathy scores (emotional empathy), median SFM across time, and correlations between facial expression
emotion and empathy scores were compared between groups.

Results: For cognitive empathy, there were significant main effects of diagnostic group (p <.05) and valence (p=.001), but no significant interaction
between the two. Post-hoc comparisons revealed that the TD group was significantly more accurate than the ASD group (p <.001) and that
accuracy was significantly lower for negative valence stimuli than for positive. There were no group differences in self-rated emotional empathy,
consistent with previous findings (Dziobek et al., 2008). Facial expression analysis revealed no group differences in overall Joy or Sadness scores
during cognitive or emotional empathy presses. Between group differences (TD > ASD, p <.01) were found in participants’ Joy scores when
responding to images with positive valence during both the cognitive and emotional presses. No group differences were found in participants’
Sadness scores when responding to images with negative valence for either press. No correlations between SFM and empathy scores were
significant.

Conclusions: These results replicate previous findings of impaired emotion recognition but intact self-ratings of empathy in individuals with ASD,
but suggest the following new ideas: 1) emotional valence should be considered when assessing empathy, 2) spontaneous facial mimicry may be a
more sensitive measure of emotional empathy and detected group differences for positive emotions, 3) Self-report and SFM may be indexing very
different aspects of emotional empathy given their lack of correlation.

119.341 Cohort Differences in the Social Participation of Youth on the Autism Spectrum Receiving Special Education Services

P. Shattuck’, ). Rast’, T. Garfield? K. Anderson’, A. Roux? E. McGhee Hassrick' and L. Graham Holmes®, (1)Drexel University A.J. Drexel Autism
Institute, Philadelphia, PA, (2)A.). Drexel Autism Institute, Drexel University, Philadelphia, PA, (3)Life Course Outcomes Research Program, Drexel
University A.J. Drexel Autism Institute, Philadelphia, PA, (4)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA

Background: Rates of intellectual disability and mean impairment severity among children identified in surveillance studies of autism have been
steadily declining for over a decade. No studies have investigated whether there have been historical changes in rates of social participation
(measured here as extracurricular activities and friendship with peers) among youth on the autism spectrum.

Objectives: Compare rates across two cohorts of social participation in youth on the autism spectrum receiving special education services.
Hypothesis 1: Social participation rates would be higher in the more-recent cohort. Hypothesis 2: Low parental education, low household income,
low independent functioning and severely impaired communication ability would all be associated with lower rates of social participation in the
more-recent cohort.

Methods: We used secondary data from two related cohort studies that were funded by the U.S. Department of Education and conducted 10 years
apart: Wave 1(2001-2002) of the National Longitudinal Transition Study-2 and the National Longitudinal Transition Study-2012. Both studies were
designed to yield nationally representative estimates of the characteristics and experiences of youth with special needs who received special
education services. The goal of valid cross-cohort comparison was designed into the 2012 study by using similar sampling methods and identical
question wording for many items. We limited analyses to youth who were ages 13 to 17 years. Our outcomes were dichotomous indicators of a) any
participation in any kind of extracurricular school activities (e.g., sports teams, band or chorus, school clubs, or student government) during the
prior 12 months, and b) never saw friends at all during the prior 12 months. We used a cohort dummy variable in logistic regression to estimate
the differences between cohorts adjusting for covariates (youth and household demographics, indicators of impairment severity and disability
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characteristics), weights and sampling method.

Results: The rates of any extracurricular school activities were 27% (95% Cl: 22,34) for the 2001 cohort and 60% (95% CI: 56,65) for the 2012 cohort.
The rates of never seeing any friends in the past 12 months were 41% (95% CI: 33,49) for the 2001 cohort and 36% (95% CI: 32,41) for the 2012
cohort. Extracurricular participation was significantly higher in the 2012 cohort after adjusting for covariates (odds ratio: 4.6; 95% Cl: 3.0,6.9). There
was no significant adjusted difference between cohorts on the rate of never seeing friends (OR: 0.8; 95% Cl: 0.5,1.3).

Conclusions: We found higher rates of participation in structured extracurricular activities but no significant differences in the rate of
unstructured meeting with friends. Structured extracurricular activity participation is associated with better young adult outcomes in typically
developing samples. Whether such participation enhances postsecondary outcomes for youth on the autism spectrum should be investigated.
Schools need to prepare for growing numbers of youth on the autism spectrum participating in structured activities. Research should also focus
on ways to support friendship development and reduce social exclusion.

119.342 Comparing Child Verbalisations during Robot-Assisted and Adult-Led Conditions of an Emotion-Recognition Teaching
Programme

A. Williams', A. M. Alcorn’, E. Ainger?, A. Baird®, N. Cummins®, B. Schuller* and E. Pellicano®, (1)Centre for Research in Autism and Education,
University College London, London, United Kingdom, (2)East London NHS Foundation Trust, London, United Kingdom, (3)Chair for Embedded
Intelligence for Health Care and Wellbeing, University of Augsburg, Augsburg, Germany, (4)Informatics, University of Augsburg, Augsburg, Germany,
(5)Macquarie University, Sydney, Australia

Background:

Robot-assisted interactions have the potential to be beneficial for autistic children within an educational environment. Robots are more
predictable in their actions than humans and, as such, are thought to place lower levels of cognitive and social demands on autistic children. In
the context of a more predictable social environment, children may interact with robots differently than they do with adults, including with regard
to verbalisations, or voiced utterances (words and non-words).

Objectives:

We sought to describe and compare the number and type of child verbalisations and the presence of autism-related vocal-features within these
verbalisations, during robot-assisted and adult-led interactions, in a group of autistic children with additional intellectual disabilities and limited
spoken communication.

Methods:

Twenty-four autistic children aged between 5 and 12 years (7 female) took part in a robot-assisted (n=12; M age = 8.0 years; SD = 2.7) or adult-led
(n=12; M age = 8.2 years; SD = 2.4) condition of an emotion recognition teaching programme (Howlin, Baron-Cohen & Hadwin, 1999). There were no
significant group differences in the two teaching conditions in terms of age (p=0.88), autism severity (as measured by CARS2-ST, p=0.28) and verbal
language scores (using a bespoke measure; p=0.11). Children participated in multiple video and audio recorded sessions over the course of one
week, ranging from one to five sessions (M=3.7 sessions; SD=1.0). Three researchers independently annotated child verbalisations in audio and
video recordings to determine the type of verbalisation (e.g., speech, shout, non-speech) and the presence of autism-related vocal features (e.g.,
echolalia, stereotyped speech). A simple “majority voting” method was used to determine a final dataset with agreed labels for verbalisations.

Results:

Of the 17,265 verbalisations from all (adult, robot, child) speakers, 5,209 (30.2%) were child verbalisations. Speech was the most commonly
labelled type of child verbalisation in each teaching condition, although there was no significant difference between conditions (robot-assisted:
43.7% of verbalisations; adult-led: 46.8% verbalisations). There were also few significant differences in the type of child verbalisations: while there
were more ‘shouting’ verbalisations in the adult-led compared to the robot-assisted condition (p=0.04), there were no significant group
differences in the number of autism-related vocal features (i.e., echolalia, pronoun errors). Furthermore, most of the verbalisations (89.7%) across
teaching conditions were judged not to contain any autism-related vocal features.

Conclusions:

Overall, and unexpectedly, the number and type of child verbalisations in adult-led and robot-assisted interactions were very similar. In the
context of a more predictable social environment, there was no difference in the number of child verbalisations or the amount of autism-related
vocal features present in robot-assisted compared to adult-led interactions. Perhaps surprisingly for a participant group with limited verbal
language, most of the verbalisations in both teaching conditions were judged not to contain any autism-related vocal features. Future work will
focus on examining the function and content of verbalisations, including the coding of unusual affect within robot-assisted and adult-led
interactions.

119.343 Comparing Parent-Report of Non-Intellectually Disabled Asian-American Youth with ASD and ADHD to Their White Peers

A. A. Pallathra’, L. Kenworthy?, L. Saldana?, A. C. Armour? and A. B. Ratto?, (1)Department of Psychiatry, Catholic University of America, Washington,
DC, (2)Children's National Health System, Washington, DC, (3)Children's National Health System, Rockville, MD

Background: Over the last few decades, there have been considerable advancements in the understanding of developmental disorders such as
autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD). Yet, there is still a dearth of research evaluating differences in
functioning in these disorders across ethnicity, particularly among those without intellectual disability (ID) (Morgan et al., 2013; Wallis & Pinto-
Martin, 2008). Even less research exists on the manifestation of these disorders in Asian-American youth. Even CDC prevalence rates rarely include
national averages for this group, due to wide variability across sites, with some reporting prevalence well below national averages, and others
reporting much higher rates (CDC Community Report on Autism, 2018; Coker et al., 2016). Differences in parental perceptions and reporting of
symptoms may contribute to differences in clinical ascertainment of ASD and ADHD in this population.

Objectives: This study investigated ethnic differences in parent-reported impairment in adaptive behavior and social-emotional functioning in
non-intellectually disabled Asian and White youth with ASD and ADHD.

Methods: From a large clinic-referred and research database of over 2,000 individuals, a sample of White (N=502) and Asian (N=50) youth with ASD
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and/or ADHD without ID were selected. The case control matching procedure in SPSS v25 was used to generate a sample of White and Asian youth
(n=96; ages 6-17), matched on age (within 1year) and full-scale 1Q (within 5 points). Both unmatched groups and matched groups were compared
on parent-reported adaptive behavior and social-emotional functioning. A series of one-way ANOVAs was used to analyze differences between
ethnic groups on subdomain scores of the Vineland-1l (communication, daily living skills, socialization) and on selected subscales of the Child
Behavior Checklist (CBCL; anxiety, withdrawn/depressed, social problems, thought problems, attention problems, internalizing, externalizing,
anxiety).

Results: Both the unmatched and matched samples were comparable on age, full-scale 1Q, and maternal education (Tables 1 & 2). Among the
unmatched sample, Asian and White youth had significantly different levels of parent-reported impairment on the Thought Problems subscale of
the CBCL. No other subscale of the CBCL or any subscale of the Vineland-Il were significantly different in the unmatched sample (Table 1). Among
the matched sample, Asian and White youth did not have significantly different levels of parent-reported impairment on any subdomain of the
Vineland-Il or subscale of the CBCL (Table 2).

Conclusions: Among a clinically-diagnosed sample of children with ASD and ADHD, overall daily functioning was comparable among Asian
American and White youth, according to parent response to questionnaires. However, a significant difference in parent-reported thought problems
highlights a discrepancy between groups. Overall, findings support the theory of cultural invariance of the manifestation of ASD, as a
neurodevelopmental disorder. These data suggest families of each group are assessing their children’s functioning in similar ways. These results
are particularly interesting in the context of research describing variable discrepancy rates of assessment and diagnoses among these ethnic
groups. Further studies are needed to explore symptoms in undiagnosed Asian American youth, to determine if suspected under-diagnosis is
attributable to parent perceptions versus clinician bias.

119.344 Evaluation of Social Cognition in Children with Autism Spectrum Disorders: Instruments in the Clinical Context. a
Systematic Review

G. G. Gatica-Bahamonde' and A. MendeZ?, (1)Mental Health Department, Universidad de la Frontera, Temuco, Chile, (2)Pediatrics Department,
Universidad de la Frontera, Temuco, Chile

Background:

Autisgren spectrum disorders (ASD), characterized as an early disorder of social interactions, stand out as the central feature to define this
condition. The understanding of the difficulties in social interaction in ASDs requires a broad and integrating vision of these difficulties, which
includes various socio-cognitive skills necessary to achieve satisfactory social interactions.

Several authors have proposed this approach is possible from the concept of social cognition (SC) . From neurocognitive studies to clinical reality,
there are methodological and practical gaps in the application of valid instruments for the systematic evaluation of SC in clinical contexts.
Objectives:

General: Identify, analyze and synthesize the available evidence on tools that can be applied in clinical contexts for the systematic evaluation of
SC of children with ASD.

Specific: a) describe the main characteristics of the identified instruments; b) describe the subfactors or dimensions of the SC evaluated by each
instrument; e) perform an analysis of its applicability in clinical contexts; d) make suggestions or contributions to providers that work with
children with ASD regarding these instruments.

Methods:

A search and systematic review of the literature with SC measurement instruments in ASD children was carried out, following the PRISMA
guidelines and recommendations (Moher et al., 2015). In the design phase, a systematic review protocol was carried out (not registered).

The eligibility criteria were: original studies, published in peer-reviewed journals until 2017, where the participants included children with ASD
evaluated with SC instruments. The SC instruments were applied in clinical contexts or are susceptible to be applied in those contexts. In
addition, they should have evidence of its validity in children with ASD.

The search was made in June 2018 and was carried out in three sources of information: Web of Sciencie (Core Collection), Scopus and PubMed. The
data was exported through the bibliographic manager EndNoteX8. The process of selecting the studies followed the PRISMA recommendations
(Moher et al.,, 2015).

Results:

292 articles were identified. After the identification, screening and eligibility procedures, 17 articles were included in the analysis.

The sample includes n = 2024 participants. The average age of the sample was 9.65 years. Four of the articles included exclusively TEA children in
the sample, without making comparisons with other conditions.

The main characteristics of 22 instruments were identified and reported. 16/22 of the identified instruments, evaluate some dimension of Theory
of Mind (ToM). The most commonly used SC measurement instrument was the "Reading the Mind in the Eyes" Test -Child Version (RMET-
ChildVersion) (Table 1.)

Conclusions:

The present review gives the specialists in child development, evidence for the systematic evaluation of CS in children with ASD.

Although the SC includes the interaction of diverse cognitive abilities, most of the instruments studied evaluate the TdM dimension exclusively.
Only one of the instruments identified has a validated version in Spanish, which suggests guidelines for future research in Spanish-speaking
countries.
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121.001 Eye Tracking Test-Retest Reliability As an Effect of Diagnosis and Delta Time: Results from the ABC-CT Interim Analysis

K. J. Dommer’, F. Shic>?, C. Sugar*, M. Sabatos-DeVito®, M. Murias®, G. Dawson’, T. Howell, R. Bernier®, C. Brandt'®, K. Chawarska™", J. Dziura™, S.
Faja®, S. Jeste*, A. Naples™, C. A. Nelson™, S. J. Webb® and J. McPartland™, (1)Seattle Children's Research Institute, Seattle, WA, (2)Center for Child
Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA, (3)Pediatrics, University of Washington School of Medicine,
Seattle, WA, (4)University of California, Los Angeles, Los Angeles, CA, (5)Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain
Development, Durham, NC, (6)Duke Center for Autism and Brain Development, Department of Psychiatry and Behavioral Sciences, Duke University,
Durham, NC, (7)Department of Psychiatry and Behavioral Sciences, Duke Center for Autism and Brain Development, Durham, NC, (8)Psychology and
Neuroscience, University of North Carolina at Chapel Hill, Chapel Hill, NC, (9)Psychiatry and Behavioral Sciences, University of Washington, Seattle,
WA, (10)Yale University, New Haven, CT, (11)Child Study Center, Yale University School of Medicine, New Haven, CT, (12)Child Study Center, Yale School
of Medicine, New Haven, CT, (13)Boston Children's Hospital, Boston, MA

Background: A core aim of the Autism Biomarkers Consortium for Clinical Trials (ABC-CT) is to identify biomarkers which can reliably measure
treatment effects in autism spectrum disorder (ASD). There are many qualifying characteristics to the ideal biomarker, including robustness across
a heterogeneous population and reliability across time. To address reliability, the project collected mirrored data at three different timepoints.
This study analyzes the first two. ABC-CT protocols targeted Timepoint 2 (T2) to be scheduled 28-56 days after T1. However, 12.4% of participants
had their T2 outside the standard range (Table 1).

Objectives: To evaluate the effect of the time between visits (Adays) on T1 to T2 relationships on eye-tracking (ET) biomarker variables for
typically-developing (TD) participants and participants with ASD.

Methods: Participants were 225 6- to 12-years-old children (TD: n=64; ASD: n=161). There was no average between-group difference in Adays (p>.05).
However, more scheduling deviations occurred in the ASD group (p=.03).

Participants viewed a battery of ET paradigms including activity monitoring (AM), biomotion (BM), pupillary light reflex (PLR), social interaction
(SI), static scenes (SS), and visual search (VS). Outcome variables included total valid looking percent per paradigm (ValidLooking%) and the ratios
of valid looking time spent looking at social information versus non-social or background information.

Reliability was tested by calculating Pearson’s correlations between T1 and T2 for each variable. Effects of Adays was examined in a linear model:
T2 ~ T1* group * Adays. We also examined effects of time as a categorical variable by separating the extreme 10t percentiles as Earlier (< 30 days)
and Later (>55 days) scheduling for Adays.

Results: (Table 2) Correlations from T1 to T2 performance were highly significant (p < .001) for all variables across the entire sample and within
ASD; most variables (86%) were correlated within TD.

Similarly, linear models showed all T2 outcomes were strongly associated with initial T1 performance even when controlling for the other
variables. Six variables showed significant main effects of diagnosis beyond the influence of T1 performance. Among these, five were
ValidLooking% variables, generally consistent with diminished looking by children with ASD in T2.

Most variables showed non-significant main effects and higher order interactions for either time variable except for AM_head% (T1*dx*Adays) and
BM_affective% (dx*Adays_categorical) suggesting these two variables demonstrate more complex relationships between group and time between
testing.

Conclusions: Strong correlations combined with the highly significant effect of T1 results on T2 outcome demonstrate the variables’ reliability as
well as robustness across heterogeneous populations.

Significant diagnosis effects suggested that individual paradigms affected attentional patterns during second viewings differently per diagnostic
group. The fact that the majority of diagnostic effects are seen in ValidLooking% suggests variables normalized by total looking duration may be
more stable in ASD.

Overall, these analyses demonstrate that the vast majority of ABC-CT's variables have strong test-retest characteristics which remain reliable
across a-priori time ranges and are additionally unaffected by linear effects of scheduling time variation as measurable by the current sample’s
level of variability.

121.002 Performance of Eye-Tracking-Based Assays for Early Identification and Prediction of Developmental Functioning in ASD
W. Jones', A. Klin% S. Richardson3, M. Lambha* and C. Klaiman?, (1)Pediatrics, Emory University, Atlanta, GA, (2)Marcus Autism Center, Children's

Healthcare of Atlanta and Emory University School of Medicine, Atlanta, GA, (3)Marcus Autism Center, Atlanta, GA, (4)Marcus Autism
Center/Children's Healthcare of Atlanta, Atlanta, GA

Background: Autism Spectrum Disorder (ASD) is a common neurodevelopmental disorder with widespread and often debilitating impact. Although
early detection is considered one of the strongest positive predictors of improved long-term outcome, average age of diagnosis in the US remains
stubbornly delayed—until after 4 years in 3 consecutive CDC surveillance cohorts—primarily because of limited access to expert clinicians.
Objectives: The goal of this study was to test the extent to which performance-based objective measures of a child’s social visual engagement,
collected via eye-tracking technology between the ages of 16 and 30 months, could (a) match the diagnostic determination of expert clinicians
using gold standard diagnostic instruments (ADOS), and (b) could quantify varying levels of autism symptom severity, verbal ability, and
nonverbal ability relative to standardized assessments (ADOS and Mullen Scales of Early Learning).

Methods:

In N=326 toddlers between the ages of 16-30 months, including those referred for clinical concerns for ASD and those without suspected concerns
for ASD, we conducted a prospective, double-blinded, within-subject comparison study of the performance of eye-tracking-based assays as
diagnostic classifier (ASD vs Non-ASD) and as predictors of developmental function. The sample was split into training sample (N=218) and
independent testing sample (N=108). Eye-tracking measures quantified moment-by-moment visual scanning to scenes of peer social interaction.
Results: In the independent testing sample, ASD status was classified with 80.4% sensitivity and 80.6% specificity; positive predictive value was
75.5%, negative predictive value was 84.7%, accuracy was 80.6%, and AUC was 0.87. Eye-tracking assays were significantly predictive of levels of
social disability (R=-0.735, p<0.001, relative to ADOS total score) and of both verbal and nonverbal cognitive ability (R=0.573, p<0.001 and R=0.390,
p=0.030, respectively, relative to scores on the Mullen).

Conclusions: For optimizing long-term outcomes in ASD and attenuating long-term burdens, two of the most important factors are early diagnosis
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and early intervention. Because the majority of parents are concerned about the developmental status of their children by two years, and
because reliable and stable diagnosis can be made at that time, the American Academy of Pediatrics recommends universal screening at months
18 and 24; however, population-based studies find that the median age of identification in the U.S. is far later. One key factor in that delay is
limited access to experienced clinicians, because current screening and assessment tools depend on qualitative judgments regarding the
presence or absence of social-communicative symptoms, symptoms which can vary in both onset and severity and which can be masked by
spurts in cognitive and language function. The present results show that performance-based objective measures of a child's social visual
engagement, collected via eye-tracking technology, can effectively match the diagnostic determination of expert clinicians and can quantify
variation in autism symptom severity, verbal ability, and nonverbal ability. These results represent an important first step in advancing cost-
effective procedures to augment access to diagnostic services where these are not readily available, thus promoting the goal of community-wide
earlier identification of ASD, a key factor in promoting optimal long-term outcome.

121.003 Use of Prospective Longitudinal Gaze Measurements in Defining Regression

D. N. Gangi', S. Boterberg? A. ). Schwichtenberg?, E. Solis’, G. S. Young®, A. M. losif° and S. Ozonoff*, (1)UC Davis MIND Institute, Sacramento, CA,
(2)Department of Experimental-Clinical and Health Psychology, Ghent University, Ghent, Belgium, (3)Purdue University, West Lafayette, IN,
(4)Psychiatry and Behavioral Sciences, University of California at Davis, MIND Institute, Sacramento, CA, (5)Public Health Sciences, University of
California Davis, Davis, CA

Background: Prospective studies of infants at risk for ASD provide an objective measurement of symptom onset that is not subject to limitations
like recall bias. Such studies suggest that declining development in children later diagnosed with ASD may be more common than estimates
based on retrospective methods. Prospective studies analyzing coded social-communication behavior and ratings of social engagement, including
gaze to faces, have found that infants later diagnosed with ASD exhibit a pattern of decline over the first years of life (Ozonoff et al., 2010), with a
majority—over 80%—exhibiting such patterns of regression (Ozonoff et al., 2018). Examining developmental trajectories of subtle social-
communicative behaviors like gaze may be an especially helpful method of defining onset patterns.

Objectives: To investigate developmental trajectories of gaze to an examiner’s face in two independent samples of infants with and without an
older sibling with ASD.

Methods: Participants were assessed at up to 7 ages (6, 9, 12, 15, 18, 24, and 36 months). They were classified into one of three groups based on
diagnostic assessment at 36 months: Typically Developing (TD), Non-TD (i.e., lower Mullen Scales of Early Learning [MSEL] or elevated ADOS
scores), or ASD. Gaze to faces was examined in two contexts: in Cohort 1(TD n=80, Non-TD n=55, ASD n=20) during administration of the MSEL and
Cohort 2 (TD n=66, Non-TD n=34, ASD n=26) during play interaction with an examiner. Infant gaze was coded during the first 6 minutes of the
Mullen Visual Reception subtest (Cohort 1) and during the 3-minute play interaction (Cohort 2). Frequency of gaze to examiner’s face was coded
following procedures in Ozonoff et al. (2010) and divided by the total duration coded to create rates per minute in each context. Statistical
analyses were conducted using log10 transformed rates.

Results: Mixed-effects linear models (Laird & Ware, 1982) were used to examine developmental trajectories. For each cohort, we fit a model with
fixed effects for outcome group, linear, quadratic, cubic, and quartic effects of time (months), and interactions between the effects of time and
group, as well as random intercept and slopes, to account for within-person correlations. Terms that did not add significantly to the model were
sequentially removed. In Cohort 1, the ASD group exhibited significantly lower levels of gaze at 6 months, and gaze levels decreased over time,
compared to the TD group. In Cohort 2, the ASD group exhibited significantly lower levels of gaze by 12 months, and gaze levels decreased over
time, compared to the TD group. See Table 1for parameter estimates.

Conclusions: Using prospective methods, children who developed ASD exhibited declines in gaze to an adult’s face, with differences evident by 12
months. These findings replicate declines previously reported by Ozonoff et al. (2010, 2018) in two independent samples, across two interactive
contexts, strengthening the conclusions that 1) behavioral signs of ASD emerge over the first two years of life and 2) declining trajectories,
consistent with regression, are common in samples of children developing ASD when prospective methods are used.

121.004 The Temporal Dynamics of Social Attention and Emergence of Autistic Group Differences

N. Hedger and B. Chakrabarti?, (1)School of Psychology and Clinical Language Sciences, University of Reading, Reading, United Kingdom, (2)Centre
for Autism, School of Psychology & Clinical Language Sciences, University of Reading, Reading, United Kingdom

Background:

Many eye-tracking studies indicate that individuals with autism spectrum conditions (ASC) exhibit reduced attention to social stimuli relative to
Neurotypical (NT) observers (Tegmark et al, Res Dev Disabil, 2015). However, despite the rich, time-varying gaze data produced by eye-tracking,
almost no work has been conducted to provide models that quantitatively predict social gaze behavior over time in individuals with and without
an ASC diagnosis. Instead, social gaze behavior is typically described by summary metrics, collapsed across time (e.g. total gaze duration) that
neglect substantial information contained within the gaze time series. Recently, we demonstrated the explanatory power of exploring gaze time
series: we found that individual differences in trait empathy predict the temporal evolution of social gaze behavior - empathy maintains social
attention after prolonged viewing (Proc Roy Soc B, in press). Previous research indicates that ASC is associated with differences in some empathy-
related processes (Baron Cohen et al, ] Aut Dev Dis, 2004). We adopted a model-driven, time-series approach to characterise differences in the
temporal structure of social attention between individuals with and without an ASC diagnosis.

Objectives:

i) Characterise the temporal structure of social gaze behavior across participants.

ii) Characterise how this temporal structure varies between ASC and NT observers,

i) Characterise the influence of individual level social trait characteristics on social gaze bias over time.

Methods:

53 observers (31 neurotypical, 22 with an ASC diagnosis) observed 60 competing pairs of social and nonsocial reward stimuli for 5 seconds in an
unconstrained free-viewing task. Gaze was recorded via a tobii T60 eye tracker. All observers completed social trait measures designed to measure
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empathic (Empathy Quotient, EQ) and autistic traits (Autism Quotient, AQ).

Results:

Consistent with previous literature, ASC observers exhibited a generalised decrease in social attention. Critically, the groups also differed with
respect to the temporal structure of their social gaze behavior. NT observers demonstrated i) an initial increase in social attention, ii) a gradual
decline and iii) partial recovery towards the end of the trial. However, this latter recovery component was not observed in ASC observers.
Accordingly, a divergence analysis revealed that the difference in social attention between groups increased over time.

Moreover, this increased divergence between groups over time was mirrored by a corresponding increasing influence of EQ and AQ on gaze
behavior over time. Replicating previous work, we found that higher EQ/ low AQ sustained gaze towards social images after prolonged viewing.

Conclusions:

Considering our data with previous literature, we speculate that empathy enhances the value of social rewards, potentiating a ‘gaze cascade’ type
effect that maintains enhanced perceptual selection of social inputs over time. This provides a plausible mechanism for the social attention
deficits observed in ASC. In general, our analyses demonstrate that considering the temporal structure of gaze signals provides more refined
quantitative endophenotypes for conditions marked by deficits in one or more empathy related processes (e.g. ASC, Psychopathy).

Oral Session - 1B

Biomarkers (molecular, phenotypic, neurophysiological, etc)
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122.001 Atypical Habituation of Early Brain Responses to Sensory Stimuli Predict Self-Reported Levels of Anxiety in Autism.

L. Lennuyeux-Comnene’, N. Khachatoorian, V. loakeimidis’, D. Dima®?, M. South?, S. B. Gaigg* and C. Haenschel', (1)Department of Psychology, City,
University of London, London, United Kingdom, (2)Department of Neuroimaging, Institute of Psychiatry, Psychology and Neuroscience, London,
United Kingdom, (3)Psychology & Neuroscience, Brigham Young University, Provo, UT, (4)City, University of London, London, United Kingdom

Background: An estimated 40-50% of autistic children, adolescents and adults suffer from clinically significant levels of anxiety that exacerbate
core clinical characteristics and impact upon the quality of life of the individual and those caring for them. Recent studies suggest that the
sensory processing differences that form part of the clinically defining characteristics of autism (ASD) play a significant role in the development
and maintenance of anxious symptoms. Specifically, such sensory differences are thought to contribute to the heightened levels of Intolerance of
Uncertainty that are consistently reported by autistic individuals and that constitute one of the proximal causes of anxiety in ASD.

Objectives: The current study further examines the role of sensory processing differences as a contributing factor to anxiety in autism by moving
beyond mere self-report and examining basic brain mechanisms of sensory habituation through an auditory roving oddball paradigm.

Methods: 15 ASD and 13 age, and ability matched typical developing (TD) participants passively listened to a series of auditory tones whilst
performing an unrelated change-detection visual task. The frequency of the tone changed pseudo-randomly following between 1and 10
repetitions, and event-related potentials, time-locked to each tone, were monitored continuously using EEG (64-channels). Early (P50) and later
(Mismatch negativity; MNN) markers of auditory processing were of most interest, which were derived by calculating the amplitude differences
between ‘standard’ tones that had repeated at least 6 times and ‘deviant’ tones, which were the first tones in a new set. Participants also
completed self-report measures of anxiety, sensory processing differences and intolerance of uncertainty.

Results: Groups differed in their early (P50) but not later (MNN) responses. Specifically, whilst P50 amplitudes to standards were attenuated
compared to responses to deviants in the TD group (t = 2.10; df = 12; p = .057), no such difference was apparent in the ASD group (t = 0.53; df = 14; p
=.60). Moreover, the extent to which P50 responses differentiated between standard and deviant tones correlated with self-reported levels of
anxiety (r = -40; p = .03), auditory hyper-sensitivity (r = -42; p =.03) and intolerance of uncertainty (r = -42; p = .03). More precisely, participants
whose P50 differentiated more between standards and deviants reported lower levels of anxiety, sensory sensitivity and intolerance of
uncertainty.

Conclusions: Our results provide further confirmation that sensory processing differences (in particular hypersensitivities) play an important role
in the increased levels of anxiety that are reported by autistic individuals. Our observations suggest that abnormalities in very early sensory
gating processes result in a lack of habituation to sensory signals in ASD, which leads autistic individuals to experience sensory signals as more
intense than would typically be the case. In turn, the resulting hyper-sensitivity contributes to heightened levels of anxiety. Future studies will
need to clarify how atypical sensory gating leads to increased levels of intolerance of uncertainty and why sensory gating processes are
compromised in the first instance.

122.002 Infant ERP Responses and Later Emerging Symptoms of ASD in Etiologically-Distinct High-Risk Groups

M. Guy', A. L. Hogan?, J. E. Richards® and J. E. Roberts*, (1)Loyola University Chicago, Chicago, IL, (2)Department of Psychology, University of South
Carolina, Columbia, SC, (3)University of South Carolina, Columbia, SC, (4)Psychology, University of South Carolina, Columbia, SC

Background: Past research has shown that etiologically-distinct groups of 12-month-old infants at high-risk of autism spectrum disorders (ASD),
including infant siblings of children with autism (ASIBs) and infants diagnosed with fragile X syndrome (FXS), demonstrate differences in event-
related potential (ERP) responses to social and non-social stimuli (Guy, Richards, Tonnsen, & Roberts, 2018). Additionally, ERPs measured in
9-month-old ASIBs in response to faces have been associated with continuous measures of behavioral symptom severity at 36 months of age
(Flsabbagh et al., 2011).

Objectives: This study aimed to increase understanding of how ERP responses in ASIBs and infants diagnosed with FXS are associated with ASD
outcomes in early childhood, as indicated by continuous scores of symptom severity.

Methods: Fifty participants completed the study. At 12 months of age, 18 ASIBs (15 M), 14 infants with FXS (7 M), and 18 low-risk control (LRC)
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infants (14 M) viewed photographs of faces and toys while EEG was recorded. At approximately 36 months of age, the Autism Diagnostic
Observation Schedule-2"d Edition (ADOS-2) was assessed. In replication and extension of methods utilized in past research (Elsabbagh et al., 2011;
Guy et al., 2018), amplitude of the N290, P400, and Nc ERP components were examined in association with Overall, Social Affect (SA), and
Repetitive Behavior (RB) calibrated severity scores using ANCOVAs and regressions.

Results: Analyses revealed significant effects of infant risk group and ADOS-2 scores for the N290 and P400 ERP components. There was a
significant interaction between group, stimulus type, and Overall score, F(2, 4680) = 11.02, p < 0.0001, as well as SA score, F(2, 4680) = 13.45, p <
0.0001, on N290 amplitude. For ASIBs, more negative amplitude N290 was associated with higher Overall scores and higher SA scores. Participants
with FXS showed more negative amplitude N290 to faces associated with higher Overall scores. Participants in the LRC group showed the opposite
pattern of results. There was also a significant interaction between participant group, stimulus type, and Overall score, F(2, 3898) = 5.64, p = 0.0036,
as well as SA score, F(2,3898) = 3.57, p = 0.0282, on P400 amplitude. Participants with FXS showed greater P400 responses associated with higher
Overall scores and higher SA scores. For ASIBs, decreased P400 responses to toys were associated with higher Overall scores and higher SA scores.
In LRC participants, decreased P00 to faces was associated with higher Overall scores.

Conclusions: Results revealed relations between ERP responses at 12 months of age and ADOS-2 scores in early childhood, which differed across
groups based on ASD risk as determined in infancy. Research has indicated that infants with FXS show enhanced ERP activity to faces relative to
ASIB and LRC groups, while ASIBs showed more muted responses (Guy et al., 2018). The current study reveals that increased ERP amplitude
exhibited in infants with FXS may be associated with later emerging ASD symptoms. The relations between infant ASIBs' ERP responses and later
ASD symptoms are less straightforward and do not show the face specificity of the FXS group.

122.003 Language Development and Brain Functional Connectivity in Infants and Toddlers at Risk for ASD

N. Marrus’, M. Swanson?, A. Eggebrecht’, A. TodoroV', J. T. Elison’®, J. Wolff?, A. Snyder’, M. B. Nebel*, J. Parish-Morris®, A. Estes®, L. Zwaigenbaum’, K.
Botteron’, R. C. McKinstry8, J. N. Constantino’, A. C. Evans®, H. C. Hazlett?, S. R. Dager®, J. Pandey?, S. Paterson™, R. T. Schultz’, M. Styner™, G. Gerig™,
B. Schlaggar™®, ). Piven™, . Pruett’ and .. The IBIS Network?, (1)Washington University School of Medicine, St. Louis, MO, (2)University of North
Carolina, Chapel Hill, NC, (3)University of Minnesota, Minneapolis, MN, (4)Center for Neurodevelopmental and Imaging Research, Kennedy Krieger
Institute, Baltimore, MD, (5)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (6)University of Washington, Seattle,
WA, (7)University of Alberta, Edmonton, AB, Canada, (8)Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO,
(9)Montreal Neurological Institute, McGill University, Montreal, QC, Canada, (10)Department of Psychology, Temple University, Philadelphia, PA,
(11)*Co-Senior Authors, IBIS Network, University of North Carolina, Chapel Hill, NC, (12)New York University, New York, NY, (13)Kennedy Krieger
Institute, Baltimore, MD

Background: Language delay, which is associated with familial ASD risk, frequently co-occurs with ASD and can be responsive to early ASD
interventions. Characterizing brain-behavior relationships for aspects of language during the first two years of life, when core autistic symptoms
arise, may therefore elucidate neurodevelopmental mechanisms of ASD.

Objectives: To test whether correlations between language function and ROI-ROI functional connectivity (fc) are enriched within specific brain
networks and differ for ages 12 and 24 months.

Methods: Participants: The Infant Brain Imaging Study is a prospective study of infants at high-risk (HR: has ASD-affected sibling) and low-risk (LR:
has unaffected sibling) of ASD. Included participants had fcMRI and behavioral data at 12 (n=130; HR+/HR-/LR-=11/72/36) and/or 24 months (n=102;
HR+/HR-/LR-=17/59/23). A clinical best estimate ASD diagnosis was assigned at 24 months.

Imaging: Resting state fcMRI data were acquired on identical 3T Tim Trio scanners at 4 sites with up to 3 BOLD runs (130 frames each run with
TR=2.5 seconds). Data processing included motion scrubbing at a framewise displacement level of 0.2 mm. One-hundred-fifty frames of clean data
were used per subject. Time traces were correlated between 230 functionally-defined regions of interest (ROI) to yield fc values. ROIs were sorted
into putative functional networks using the Infomap community detection algorithm on longitudinal fcMRI data from 48 subjects (Fig. 1).
Measures: Receptive and expressive language, distinct language modalities shown to be differentially affected in ASD, were indexed by raw scores
on the Mullen Scales of Early Learning.

Brain-behavior analysis: Networks and pairs of networks were identified as significantly enriched for connections whose fc values strongly
correlated with concurrent behavior (set at an uncorrected threshold of p<.05). x2 tests and hypergeometric tests established whether network
enrichment exceeded that expected by chance. A 5% false-positive rejection rate was determined by permutation. McNemar tests assessed
enrichment differences between 12 and 24 months.

Results: At age 12 months, fc between anterior frontoparietal and dorsal attention networks positively correlated with receptive language (Fig.2a).
For expressive language, a positive fc-behavior relationship was observed for visual and temporal default mode networks, whereas a negative
correlation was observed for temporal default mode and cingulo-opercular networks (Fig.2b). At age 24 months, fc in default mode, posterior
frontoparietal, and somatomotor networks correlated with receptive and expressive language (Fig.2c,d). One network pair, involving somatomotor
and posterior frontoparietal networks, showed a positive fc-behavior relationship for both receptive and expressive language. ROIs contributing
to network enrichment included regions highlighted in classic adult brain models of language, e.g., superior temporal gyrus and inferior frontal
gyrus, as well as motor and cerebellar regions more recently implicated in language function.

Conclusions: Specific network-level relationships were observed for receptive and expressive language, which differed across age during early
development. Implicated networks suggest broadly distributed brain involvement in early language development, while ROIs within networks
suggest some developmental continuity for regions underlying language function. Future directions include comparing brain-behavior
relationships for language in children with and without ASD and investigating whether brain-behavior relationships underlying language
development correlate with ASD-related outcomes.

122.004 Cortical Shape and CSF at 6 Months of Age Predict Later Autism Diagnosis

M. D. Shen', M. Mostapha’, H. C. Hazlett', J. Pruett?, M. Swanson’, J. T. Elison®, J. Wolff, J. B. Girault, R. C. McKinstry*, S. H. Kim', J. C. Chappell’, J.
Pandey?, T. St. John®, V. S. FonoV/, D. L. Collins’, G. Gerig®, A. C. Evans’, J. N. Constantino?, K. Botteron?, S. R. Dager®, A. Estes®, R. T. Schultz’, L.
Zwaigenbaum?®, J. Piven' and M. Styner™, (1)University of North Carolina, Chapel Hill, NC, (2)Washington University School of Medicine, St. Louis,
MO, (3)University of Minnesota, Minneapolis, MN, (4)Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO,
(5)Center for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (6)University of Washington, Seattle, WA, (7)Montreal
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Neurological Institute, McGill University, Montreal, QC, Canada, (8)New York University, New York, NY, (9)University of Alberta, Edmonton, AB,
Canada, (10)*Co-Senior Authors, IBIS Network, University of North Carolina, Chapel Hill, NC

Background:
Diagnosis of autism spectrum disorder (ASD) is generally not made until 24-36 months of age when behavioral symptoms consolidate into the full

syndrome. Efforts to identify early markers of ASD have benefitted from the prospective study of younger siblings of children with ASD, who are at
15-fold higher risk of developing ASD than the general population. Our group previously identified brain alterations in the first year of life that
predicted which high-familial risk (HR) infants would later develop ASD. Here we demonstrate a novel approach using neuroimaging at 6 months
to predict later ASD diagnosis.

Objectives:

To combine multiple measures of infant brain anatomy from a conventional structural MRI scan at 6 months to improve the accuracy of predicting
ASD diagnosis at 24 months in HR infants.

Methods:

N=226 infants participated in the Infant Brain Imaging Study (IBIS) and underwent a structural MRI scan at 6 months, and diagnostic and
behavioral assessments at 24 months, yielding three groups: [1] N=30 HR infants later diagnosed with ASD (HR-ASD; 27M/3F); [2] N=121 HR infants
not diagnosed with ASD (HR-Neg; 66M/55F); [3] N=75 low-risk infants with no family history of ASD/psychiatric disorders and who were not
diagnosed with ASD (LR-Neg; 47M/28F).

Four features of infant brain anatomy were generated from the 6-month MRI scan: [1] extra-axial CSF (EA-CSF); [2] cortical shape; [3] surface area;
and [4] cortical thickness. (Figure 1.) Anatomically-precise measures of each brain feature were generated at 80,000 points along the cortical
surface and entered into a fully cross-validated, 10-fold deep learning prediction algorithm to classify ASD. Sex was included as a predictor in all
analyses. All analyses were blinded to sex and group. The prediction framework employed a data-driven approach to find the optimal
combination of brain features at 6 months that yielded the most accurate prediction of ASD at 24 months.

Results:

Three primary results were observed: [1] The combination of cortical shape and EA-CSF at 6 months (Figure 2) accurately predicted which HR
infants would develop ASD at 24 months with 89% sensitivity, 96% specificity, 85% positive predictive value, and 97% negative predictive value. [2]
Cortical shape + EA-CSF at 6 months predicted individual differences in social ability exhibited by HR-Neg infants at 24 months (z=2.71; p=0.007). [3]
Applying the identical classifier to the LR-Neg group at 6 months correctly predicted these infants would be negative for ASD at 24 months with
99% accuracy.

Conclusions:

The prediction classifier demonstrated the ability to use 6-month MRI measures to predict both categorical diagnoses and continuous outcomes
at 24 months. These results improve upon our previous methods by achieving higher accuracy, at an earlier age, in predicting later ASD diagnosis
using a conventional structural MRI scan at 6 months. Neuroimaging at 6 months of age may provide a clinically-useful method to aid in the
detection of ASD during a pre-symptomatic period in infancy, prior to the complete manifestation of the disorder. Early detection of ASD would
enable the feasibility of pre-symptomatic intervention and facilitate the development of earlier and more efficacious treatments for ASD.

Oral Session - 2A

Neuroimaging
123 - Functional Imaging
1:30 PM - 2:25 PM - Room: 517B

1:30

123.001 Heterogeneity and Reproducibility of Functional Connectivity in Autism

J. S. Anderson’, J. B. King?, M. B. Prigge?, C. K. King?, J. Morgan’, . Weathersby', C. Fox3, D. C. Dean*, A. Freeman®, J. Villaruz*, K. Kane®, E. Bigler?, A. L.
Alexander*, N. Lange®, B. A. Zielinski? and J. E. Lainhart*, (1)Radiology and Imaging Sciences, University of Utah, Salt Lake City, UT, (2)University of
Utah, Salt Lake City, UT, (3)Brigham Young University, Provo, UT, (4)University of Wisconsin - Madison, Madison, Wi, (5)McLean Hospital, Cambridge,
MA

Background: Autism is hypothesized to represent a disorder of brain connectivity, yet patterns of atypical functional connectivity show marked
heterogeneity across individuals.

Objectives: 1) Which functional connectivity features are reproducible across a large multisite sample of participants with autism? 2) Can
consensus features of autism that are heterogenous across sites be identified within a single sample using high temporal resolution, long-
duration modern acquisition techniques? 3) To what extent do distinct functional connectivity features track together in the same participants vs.
representing different aspects or endophenotypes of autism?

Methods: We used a large multi-site dataset (ABIDE 1+2) comprised of a heterogenous population of individuals with autism and typically-
developing individuals to compare a number of resting-state functional connectivity features of autism. ABIDE data were aggressively screened
for image quality and head motion leaving 1402 subjects from 25 sites, then processed using SPM12 software with motion realignment,
coregistration to anatomic image, normalization to MNI space, and regression of realignment parameters and derivatives, white matter, CSF, and
soft tissues of the face to mitigate physiological artifacts, followed by volume censoring (scrubbing) for mean head motion greater than 0.3 mm.
These features were also tested in a single site sample (n=90) that utilized a high temporal resolution (multiband, multiecho), long-duration (30
min per subject) resting-state acquisition technique, analyzed using AFNI software with multiecho ICA approach for artifact rejection.

Results: Of over 1200 features tested that demonstrated uncorrected p<0.05 across the combined ABIDE sample, no single method of analysis
provided reproducible results across research sites, ABIDE 1and ABIDE 2 samples, and the high-resolution dataset, using a model that included
site, age, sex, and mean head motion as covariates. Distinct categories of functional connectivity features that differed in autism such as
homotopic, default network, salience network, long-range connections, and corticostriatal connectivity, did not align with differences in clinical
and behavioral traits in individuals with autism. Features that emphasized temporal relationships such as lag-based functional connectivity were
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not correlated to other methods in describing patterns of resting-state functional connectivity and their relationship to autism traits. High
temporal resolution single-site sample showed qualitatively similar results across feature types to combined ABIDE (n=1402 subjects) sample.

Conclusions: Overall, functional connectivity features predictive of autism demonstrated striking heterogeneity across sites, with consistent
results only for large samples. Different types of functional connectivity features do not consistently predict different features of autism. Rather,
specific features that predict autism severity and social dysfunction are distributed across feature types. Findings suggest a need for longer-
duration, higher temporal resolution acquisition strategies to improve single subject reproducibility, emphasis on temporal domain of brain
function, investigation of cohorts with lower cognitive and verbal abilities, and models that combine many imaging and genetic features to
identify clinical subphenotypes.

123.002 Basal Ganglia Functional Connectivity and Repetitive Behaviours in Children with Neurodevelopmental Disorders: Data
from Pond Network

E.J. Choi", M. M. Vandewouw?, M. . Taylor, J. P. Lerch* and E. Anagnostou’, (1)Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada,
(2)Diagnostic Imaging, Hospital for Sick Children, Toronto, ON, Canada, (3)The Hospital for Sick Children, Toronto, ON, Canada, (4)Mouse Imaging
Centre, Hospital for Sick Children, Toronto, ON, Canada

Background: Repetitive behaviour is a core feature of autism spectrum disorder (ASD), but exists along a continuum in other neurodevelopmental
disorders (NDDs), such as obsessive-compulsive disorder (OCD) and attention-deficit/hyperactivity disorder (ADHD). It has been shown that
structural and functional atypicalities of the basal ganglia (BG) are linked to the severity of repetitive behaviours, but little is known about the
extent and how the BG network is linked to repetitive behaviours across disorders.

Objectives: In the present study, we compared BG network connectivity in resting-state fMRI across three groups of NDDs together, including
typically developing population and correlated them with subjects’ repetitive behaviour scores.

Methods: Resting-state fMRI data and anatomical T1-weighted images on a Siemens 3T MRI were collected from 315 children and adolescents with
NDDs and typically developing controls (TD) (ASD=151, ADHD=65, 0CD=44, TD=55) (mean age/SD = 11.81/3.80). All resting-state volumes were
corrected for slice-timing and head motion, smoothed, and bandpass filtered (0.01 and 0.2 Hz). Nuisance signals from white matter and CSF were
regressed out. Volumes with a maximum displacement exceeding 2mm (less than one voxel) were omitted and data from participants who lost
more than 1/3 of the volumes were excluded. The subcortical network connectivity was investigated using seed-based analysis with left and right
putamen and caudate seeds using FSL's FEAT program. Statistical images were thresholded using clusters determined by Z >2.3 and a corrected
cluster significance threshold of p = 0.05. Subjects’ repetitive behaviours were assessed using Repetitive Behaviors Scale (RBS-R).

Results: The behavioural results indicated children with ASD and OCD showed significantly higher scores in repetitive behaviours than children
with ADHD and TD (Mean/SD: ASD = 31.63/20.33; ADHD = 12.34/10.73; OCD = 26.27/20.08; TD = 2.62/5.54; F=42.18, p=0.00). All three groups of NDDs
shared increased BG network connectivity overall in widespread regions of brain compared to the TD group. Subsequent pairwise comparisons
between NDDs indicated that the increased patterns in BG network were slightly different across NDDs. Of those findings, the increased
connectivity in BG network was found with the right anterior insula in ASD, but with cerebellum and primary somatosensory regions in OCD.
Across all participants, connectivity strength of primary somatosensory region in the BG network was positively correlated with self-injurious and
compulsive behaviour scores, while connectivity strength of the right anterior insula in the BG network was positively correlated all sub-scores
and total score in RBS, except the self-injurious behaviour score.

Conclusions: The present study demonstrated that the NDD group shares increased BG network functional connectivity, suggesting underlying
neural correlates of overlapped symptoms in repetitive behaviours across disorders. The patterns in increased BG network in each condition may
reflect a variance in repetitive behaviours exiting along a continuum. Increased connectivity with primary somatosensory regions in the OCD
group may be linked to more sameness and compulsive pattern of behaviours in their everyday routines and rituals. Increased connectivity with
anterior insula in the ASD group implicates atypical interoceptive processing integrating external sensory stimuli with internal states, resulting in
increased repetitive behaviours in this condition.

123.003 Individual Differences in Intrinsic Brain Networks Predict Symptom Severity Variation in Autism Spectrum Disorders (ASD)
P. K. Pua'?, G. Ball?, J. M. Craig>*® and M. Seal??, (1)Melbourne School of Psychological Sciences, University of Melbourne, Melbourne, Australia,
(2)Murdoch Children's Research Institute, Melbourne, Australia, (3)Department of Paediatrics, University of Melbourne, Melbourne, Australia,
(4)Molecular Epidemiology, Murdoch Children's Research Institute, Melbourne, Australia, (5)Centre for Molecular and Medical Research, Deakin
University, Melbourne, Australia

Background:

The neurobiology of heterogeneous neurodevelopmental disorders such as autism spectrum disorders (ASD) is still unknown. Specifically, the link
between altered neurodevelopment and ASD symptomatology has not yet been identified. As the phenotypic expression of ASD is highly
heterogeneous, findings across multiple studies are unreliable and often fail to replicate.

Recent work has suggested that heterogeneity in ASD is likely related to subject-specific differences in brain structure and function in this
population. A roadblock to current knowledge of the condition is thus the high degree of individual variation in symptom-related neurobiology of
ASD.

Objectives:

In this study, we hypothesized that individual differences in intrinsic brain networks were important features that could predict individual
variation in ASD symptom severity. We developed a novel subject-level distance-based method to investigate if subject-specific features of
functional organisation in the brain based could accurately predict individual differences in ASD symptom severity. To ensure that findings were
reproducible and generalizable, we repeated analyses in independent singleton and monozygotic cohorts for validation.

Methods:

Task-free functional magnetic resonance imaging (fMRI) data was acquired from multiple imaging centres in singleton ASD cohorts matched to
controls on age, sex, 1Q and image acquisition site (ASD: n=100, age=11.43 years, 1Q=110.58, 84 males; controls: n=100, age=11.43 years, |Q=110.70, 84
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males). We extracted intrinsic brain network components using projective non-negative matrix factorization, an unsupervised machine learning
method for network decomposition. Within each matched case-control pair, the intrapair Euclidean distance in network component strength was
used to predict within-pair differences in severity of social dysfunction (Social Responsiveness Scale). To ensure reproducibility of findings,
analysis was repeated in an independent locally recruited monozygotic twin sample concordant or discordant for ASD (n=12; age range, 5 to 18
years).

Results:

Across all paired subjects from a large multi-cohort dataset, within-pair differences in strength of a subnetwork was robustly associated with
individual differences in social impairment severity (Figure 1A; T=2.206, p=0.0301). Specifically, as individual differences in subnetwork strength
increased, differences in symptom severity between case-control pairs became more extreme. Subject-level variation in the subnetwork robustly
predicted individual differences in symptom severity, such that ASD subjects demonstrated weaker subnetworks and more severe symptoms
(Figure 2). The subnetwork comprised of hubs of the salience network (SN) and the occipital-temporal face perception network. Remarkably, the
same subnetwork was reproducible in the independent twin cohort as a predictor of individual variation in social dysfunction severity (Figure 1B;
T=-4, p=0.016, R2=0.75). Further validation analyses were performed across different experimental parameters.

Conclusions:

We identified an intrinsic brain subnetwork of salience attribution and face perception underlying social dysfunction in ASD. Importantly, results
were replicated across multiple cohorts, singleton and twin populations, and experimental parameters. Because monozygotic twins share
identical genes and environmental influences, non-shared environmental exposures as risk factors are implicated in twin differences in the
expression of ASD within-pairs.

The robustness of findings provide a critical step forward in the reliable identification of candidate brain biomarkers in ASD, and provide new
insights into individual differences in the neurobiology and symptom expression of the condition.

123.004 Knowing about Others Versus Feeling about Others: Neural Basis of Understanding the Meaning of Socio-Affective Touch
in Adults with Autism Spectrum Disorders
H. Lee Masson™?3, |. Pillet?, S. Amelynck', S. Van De Plas?, M. H. Hendriks?, H. Op de Beeck? and B. Boets"3, (1)Center for Developmental Psychiatry,

KU Leuven, Leuven, Belgium, (2)Department of Brain and Cognition, KU Leuven, Leuven, Belgium, (3)Leuven Autism Research Consortium (LAuRes),
KU Leuven, Leuven, Belgium

Background:

Humans can grasp the socio-affective implications of touch during mere observation. This ability can be explained by the theory of mind (ToM)
and embodied resonance account. Individuals with autism spectrum disorder (ASD) exhibit impairments in the use of nonverbal communication
such as social and reciprocal touch. Despite the importance of interpersonal touch in social communication and the pervasiveness of touch
aversion in ASD, the neural basis underlying these difficulties is largely unknown.

Objectives:

The purpose of the current study is to identify the neural basis of social impairment related to socio-affective touch processing in individuals with
ASD. In particular, we examined the involvement of the ToM and somatosensory resonance system in observed touch processing.

Methods:

Twenty-one individuals with ASD and twenty-one age-, gender-, and 1Q-matched neuro-typical (NT) participants took part in the current study.
They assessed the valence and arousal of 75 video clips showing social and non-social touch events, followed by participating in fMRI scanning
sessions during which they watched the same videos. Also, we stimulated each participant's arm with pleasant and unpleasant touch materials
during fMRI sessions in order to select an individual's touch-sensitive area as a part of regions of interest (ROI). Other ROIs implicated in visual
processing and social cognition, including the core ToM region (i.e., the temporoparietal junction (TP))), were also functionally defined and
included as ROIs. Using multi-voxel pattern analysis (MVPA) methods, we created a group averaged neural representational dissimilarity matrix
(RDM) for each ROI in each group. We predicted each neural RDM based on the perceived overall affect (a combination of valence and arousal
ratings) of stimuli with multiple regression analysis while controlling for the effects of low-level visual features. Lastly, we measured the
relationship between the strength of affective representations in touch-selective regions and individual differences in autistic traits and attitudes
toward social touch.

Results:

The results from valence ratings suggest that positive touch was perceived as pleasant, negative touch as negative, and non-social touch as
neutral. Concerning arousal ratings, both groups perceived social touch as exciting and non-social touch as calm. Despite the high similarity in
their judgments, we observed that individuals with ASD perceived positive touch slightly less pleasant. At the brain level, the overall affective
meaning of touch was well represented in TP) in both groups (Figure 1). Conversely, we found significant group differences in the somatosensory
regions as individuals with ASD did not show affective representations in these areas (Figure 1). Lastly, we found a link between the absence of
affective representations in the somatosensory regions and individual characteristics (high scores on autistic traits and more negative attitudes
toward social touch).

Conclusions:

Our findings reveal the involvement of the ToM mechanism in interpreting the socio-affective meaning of observed touch in both individuals with
and without ASD, implying intact ToM ability in ASD. Individuals with ASD, on the other hand, did not show embodied resonance in relation to
somatosensory experiences of others, which may be related to social touch aversion and impaired social functioning in daily life.

Oral Session - 2B
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124.001 Genetic and Environmental Influences on Structural Brain Measures in Twins with Autism

J. P.Hegarty', L. C. Lazzeroni’, M. M. Raman’, J. F. Hallmayer’, S. C. Cleveland’, O. N. Wolke?, ). M. Phillips’, A. L. Reiss’ and A. Y. Hardan', (1)Psychiatry
and Behavioral Sciences, Stanford University, Stanford, CA, (2)Anesthesiology, Stanford University, Palo Alto, CA

Background: Atypical growth patterns of the brain have been reported in autism spectrum disorder (ASD) but these alterations are heterogeneous
across individuals, which may be associated with the variable effects of genetic and environmental influences on the development of different
brain structures.

Objectives: The primary objective of this investigation was to examine structural similarities and differences across the brain in twins with and
without autism to determine whether variation in brain structure is associated with genetic or environmental factors in ASD.

Methods: Monozygotic (MZ) and dizygotic (DZ) twin pairs with and without ASD (aged 6-15 years) participated in this study. T1-weighted MRIs were
processed with FreeSurfer to evaluate structural brain measures. Intra-class correlations were examined within twin pairs and compared across
groups. ACE modeling for broad sense heritability (a?= additive genetics) and environmental influences (c?= shared family environment, e?= unique
environment) were calculated to provide an estimate of the proportion of variation associated with genetic and environmental factors. Pearson'’s
correlations of within twin pair differences in structural measures and symptom severity, as assessed with the Social Responsiveness Scale (SRS),
were also examined to evaluate genetic and environmental influences on brain-behavior relationships.

Results: Good quality data were available for 164 twins [48 ASD twin pairs (19 Mz, 29 DZ); 34 TD twin pairs (20 MZ, 14 DZ)]. All structural brain
measures that were assessed were best fit with either AE or CE models. Cerebral structure was primarily genetically-mediated in TD twins (a’= 0.60
- 0.89), except for global mean curvature (2= 0.67 [0.41, 0.92) and cortical thickness of the temporal (a?= 0.33 [0.04, 0.63]) and occipital lobes (c?=
0.61[0.45, 0.77). Cerebral structure was also predominantly genetically-mediated in twins with ASD (a?= 0.70 - 1.00); however, cerebellar white
matter (WM) (c2= 0.48 [0.11, 0.85]) and frontal lobe grey matter (GM) volume (c2= 0.79 [0.63, 0.95]) as well as cortical thickness of the frontal (c2= 0.81
[0.71, 0.92]), temporal (c?= 0.77 [0.60, 0.93]), and parietal lobes (c?= 0.87 [0.77, 0.97]) were primarily associated with environmental factors.
Conversely, occipital lobe thickness (a?= 0.93 [0.75, 111]) did not exhibit similar environmental influences in twins with ASD compared to TD
controls. Twin pair differences in brain structure were also associated with differences in symptom severity, such as the relationships between
social communication impairments (SRS) and GM volume of the frontal (r= 0.52 [0.8, 0.75]), temporal (r= 0.61[0.30, 0.80]), and parietal lobes (r=
0.53[0.19, 0.76]) in DZ twins with ASD.

Conclusions: Our findings suggest that environmental and genetic factors differentially affect brain structure in ASD. Although the majority of
structural brain measures were primarily genetically-mediated in twins with ASD, it appeared that environmental factors may influence cerebellar
WM and cortical thickness to a larger extent, with a more pervasive pattern compared to TD controls. Future studies should examine the periods
of increased susceptibility to environmental factors and track changes in neurobiological profiles in relation to symptom presentation to increase
the potential for neurobiological stratification in the future.

124.002 Patterns of Cortical Gyrification in Individuals with Idiopathic Autism Spectrum Disorder and 22q11.2 Deletion Syndrome
C. Mann', M. Gudbrandsen?, A. Bletsch’, E. Daly?, C. M. Murphy?, R. H. Wichers?, V. Stoencheva?, E. Perry?, D. S. Andrews?, C. E. Blackmore?, M.
Rogdaki*, L. Kushan®, C. Bearden®, D. G. Murphy?®, M. Craig?” and C. Ecker'?, (1)Department of Child and Adolescent Psychiatry, Psychosomatics and
Psychotherapy, Goethe-University Frankfurt am Main, Frankfurt, Germany, (2)Department of Forensic and Neurodevelopmental Sciences, and the
Sackler Institute for Translational Neurodevelopment, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United
Kingdom, (3)Department of Psychiatry and Behavioral Sciences, The Medical Investigation of Neurodevelopmental Disorders (MIND) Institute, UC
Davis School of Medicine, University of California Davis, Sacramento, CA, (4)Psychiatric Imaging Group, MRC London Institute of Medical Sciences,
Imperial College, London, United Kingdom, (5)University of California, Los Angeles, CA, (6)Department of Forensic and Neurodevelopmental
Sciences, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom, (7)National Autism Unit, Bethlem
Royal Hospital, London, United Kingdom

Background: 22q11.2 deletion syndrome (22q11.2DS) is a genetic condition accompanied by a range of physical symptoms, including cardiac
defects, cleft palate, and immunodeficiency (McDonald-McGinn et al., 2015). Additionally, children with 22q11.2DS are at increased risk of
developing behavioural symptoms similar to those observed in autism spectrum disorder (ASD) (Fine et al., 2005). To date, only a few structural
neuroimaging studies have examined neuroanatomical differences in the brain of individuals with 22q11.2DS. Studies report significant differences
in amygdala volume (Jalbrzikowski et al., 2017), cortical thickness, and surface area between 22q11.2DS individuals with and without ASD
symptomatology (Gudbrandsen et al., 2018). Additionally, 22q11.2DS has been associated with decreases in cortical folding compared to healthy
controls, in particular in frontal, parietal and midline structures (Schmitt et al,, 2015; Srivastava et al., 2012; Bakker et al., 2016; Kunwar et al., 2012).
However, no studies to date have examined cortical folding in 22q11.2DS individuals with ASD symptomatology. Thus, the neuroanatomical
underpinnings of autistic symptoms in 22q11.2DS individuals remain poorly understood.

Objectives: The present study aimed to establish (1) whether similar behavioural symptoms across disorders are mediated by shared or distinct
patterns of cortical folding, and (2) whether local gyrification in ASD is significantly modulated by the 22q11.2DS microdeletion.

Methods: Our sample consisted of four groups including 25 idiopathic ASD patients, 25 22q11.2DS patients with ASD symptomatology, 25 22q11.2DS
patients without ASD symptomatology, and 51 neurotypical controls (6-25 years, FSIQ260, 66 males and 60 females; all groups were matched for
age and gender). For all 126 participants, high-resolution structural T1-weighted images were acquired. Vertex-based estimates of the local
gyrification index (Gl) were derived by regression of a general linear model with (1) a main effect of ASD, (2) a main effect of 22q11.2DS, (3) an ASD-
by-22q11.2DS interaction effect, and (&) gender, site, age, 1Q, and total brain volume as covariates. Pearson correlation coefficients between
significant (Gl measures across all individuals showing ASD symptoms, and measures of symptom severity (ADI-R and ADOS scores) were assessed.
Results: Following correction for multiple comparisons, we found significant differences in cortical folding between all individuals with 22q11.2DS
compared to all individuals without the deletion in several large clusters distributed across the cortex. Moreover, based on the main effect of ASD,
we established that individuals with ASD symptomatology showed distinct patterns of (Gl from those without. Notably, we identified significant
ASD-by-22q11.2DS interaction effects in two cortical regions: (1) the left precentral and postcentral gyrus, and (2) the right lateral orbitofrontal
cortex and insula (see Figure 1). Across all individuals with ASD symptomatology, we observed a significant positive correlation between (Gl of
cluster 1and symptom severity in the ADI-R subscale of restricted and repetitive behaviour (r = 0.4, p < .05) (see Figure 2).

Conclusions: Our findings imply that the patterns of cortical folding differ between individuals with the microdeletion and those without.
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Although sharing similar behavioural symptomatology, significant ASD-by-22q11.2DS interactions indicate that the neuroanatomical underpinnings
of autistic symptoms could be separated from the neuroanatomical consequences resulting from the microdeletion.

124.003 Atypical Scaling between the Inner and Outer Curvature of the Brain in Autism Spectrum Disorder

T. Schdfer’, C. Mann’, A. Bletsch’, E. Loth?, D. G. Murphy?, J. K. Buitelaar, T. Charman®, T. Banaschewski¢, S. Baron-Cohen’, S. Bolte®, S. Durston®, L. G.
EU-AIMS™ and C. Ecker", (1)Department of Child and Adolescent Psychiatry, Psychosomatics and Psychotherapy, Goethe-University Frankfurt am
Main, Frankfurt, Germany, (2)Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Psychology and Neuroscience, King’s College
London, London, United Kingdom, (3)Department of Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Psychology and
Neuroscience, King’s College London, London, United Kingdom, (4)Radboud University Medical Center Nijmegen, Donders Institute for Brain,
Cognition and Behaviour, Department of Cognitive Neuroscience, Nijmegen, Netherlands, (5)Institute of Psychiatry, Psychology and Neuroscience,
King'’s College London, London, United Kingdom, (6)Child and Adolescent Psychiatry, Central Institute of Mental Health, Medical Faculty Mannheim,
University of Heidelberg, Mannheim, Germany, (7)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United
Kingdom, (8)Center for Neurodevelopmental Disorders (KIND), Center for Psychiatry Research, Department of Women's and Children’s Health,
Karolinska Institutet, Stockholm, Sweden, (9)Department of Psychiatry, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht,
Netherlands, (10)EU-AIMS Organization, London, United Kingdom, (11)Department of Forensic and Neurodevelopmental Sciences, and the Sackler
Institute for Translational Neurodevelopment, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United
Kingdom

Background: Autism Spectrum Disorder (ASD) is a neurodevelopmental condition that is accompanied by an atypical brain development.
Neuroanatomical abnormalities in ASD include differences in surface area and cortical thickness, as well as atypical patterns of cortical
gyrification or folding (Ecker et al., 2015). Some evidence suggests that cortical gyrification is driven by a differential expansion of the upper and
lower cortical layers (Richman et al., 1975), which is expected to affect the curvature of the inner and outer surface of the brain in an idiosyncratic
fashion (Ronan et al., 2013). This hypothesis is also supported by (i) post mortem reports of an atypical cortical lamination in ASD (Avino et al,,
2010), and (i) genetic studies indicating that ASD-related genes are not equally expressed across all cortical layers but affect some cortical layers
more than others (Parikshak et al., 2013; Willsey et al., 2013). However, this hypothesis has not yet been addressed in vivo.

Objectives: The present study aimed to establish whether the difference between the inner and outer curvature (D) of the brain differs
between individuals with ASD and neurotypical controls.

Methods: 166 males with ASD (inclusion based on ADI-R score and FSIQ380) and 164 neurotypical controls, aged 7-31 years were assessed at six
European sites as part of the EU-AIMS Longitudinal European Autism Project (LEAP) (Loth et al., 2017). For all 330 participants, high-resolution
structural T1-weighted volumetric images were obtained. Cortical surface models were derived using the FreeSurfer v6.0 image analysis suite
(http://surfer.nmr.mgh.harvard.edu/). The D, was calculated as the difference between the mean curvature on the inner and outer cortical
surface and mapped to a common space template for group comparison. Parameter estimates for D, were derived using a general linear model
(GLM) at each vertex with (1) group and site as categorical fixed-effects factors, (2) linear age, as well as an age-by-group interaction, as well as (3)
cortical thickness and FSIQ as continuous covariates. Corrections for multiple comparisons were performed using random-field theory (RFT)-
based cluster-corrected analysis for non-isotropic images using a p=0.05 (two-tailed) cluster significance threshold.

Results: There was no significant difference in age between groups [t(328)=0.322, p=0.747]. However the groups differed in FSIQ [t(328)=2.692,
p=0.007]. In ASD, we established that the D, was significantly reduced relative to neurotypical controls predominantly in brain regions of the
frontal and parietal lobes (RFT-based cluster corrected, p<0.05). A significant increase in Dy, in ASD was observed in the anterior and posterior
cingulate cortex (see Figure 1). In the right prefrontal cortex, measures of D, were also negatively correlated with symptom severity in the ADI-R
domain of social interaction (r=-0.18, p<.05), as well as in the domain of restricted and repetitive behaviours (r=-0.2, p<.05).

Conclusions: Our findings suggest that the scaling between outer and inner curvature of the brain may be atypical in ASD, possibly mediated by
altered differential expansion of the inner and outer cortical layers. Measures of D ,, may thus be used to guide future studies into layer-specific
cortical development, and to stratify ASD individuals into biologically more homogeneous subgroups.

124.004 Cortical Surface Architecture Endophenotype and Correlates of Clinical Diagnosis of Autism Spectrum Disorder

Y. Aoki", B. Yamagatd?, T. Itahashi?, ). Fujino®, H. Ohta®, M. Nakamura?, N. Kato®, M. Mimura?, R. Hashimoto* and 0. Takashio’, (1)Showa University,
Tokyo, Japan, (2)Keio University, Tokyo, Japan, (3)Medical Institute of Developmental Disabilities Research, Showa University, Tokyo, Japan, (4)Tokyo
Metropolitan University, Tokyo, Japan

Background: Autism spectrum disorder (ASD) is a developmental disorder that shows cortical abnormality in the brain. Because of its genetic
heritability, both individuals with ASD and their unaffected siblings present the endophenotype. Some prior MRI studies compared individuals
with ASD, their unaffected siblings and typically developing (TD) people and recognized abnormalities shared by individuals with ASD and their
unaffected siblings as the endophenotype.

Objectives: However, such prior studies have two major concerns. First, because they did not enroll siblings of TD people, they underestimated
the difference between individuals with ASD and their unaffected siblings, which might have resulted in not identifying the difference for the
diagnostic status. Second, although they demonstrated atypical gray matter characteristics, they did not clarify which aspect of gray matter
presents the endophenotype. The aim of this cross-sectional study is to address these two concerns.

Methods: We recruited not only 15 pairs of adult male siblings with an ASD endophenotype but 15 pairs of TD siblings to account for the similarity
between siblings. We focused on four gray matter parameters: cortical volume and three surface-based parameters (cortical thickness, fractal
dimension, and sulcal depth [SD]). First, we sought to identify a pattern of an ASD endophenotype, comparing the four parameters. Then, we
compared individuals with ASD and their unaffected siblings in the cortical parameters to identify neural correlates for the clinical diagnosis
accounting for the difference between TD siblings.

Results: A sparse logistic regression with a leave-one-pair-out cross-validation showed the highest accuracy for the identification of an ASD
endophenotype (73.3%) with the SD compared with the other three parameters. Focusing on SD, a bootstrapping analysis accounting for the
difference in the SD between TD siblings showed a significantly large difference between individuals with ASD and their unaffected siblings in six
out of 68 regions-of-interest accounting for multiple comparisons.
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Conclusions: These findings suggest that an ASD endophenotype emerges in SD and that neural correlates for the clinical diagnosis can be
dissociated from the endophenotype when we accounted for the difference between TD siblings.
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125.001 Influence of Depressive Symptoms on Adaptive Functioning in Children with ASD

S. Duan, M. Lee, T. Winkelman, M. R. Altschuler, D. Stahl, J. Wolf, A. Naples and J. McPartland, Child Study Center, Yale University School of Medicine,
New Haven, CT

Background: Individuals with autism spectrum disorder (ASD) often present with impairments in adaptive functioning. Individuals with ASD also
present with greater rates of co-morbid psychiatric disorders, such as depression, that further impact their daily living skills. Prior work has
demonstrated that certain domains of adaptive functioning in ASD are more affected in the presence of co-morbid psychopathology relative to
ASD alone. Despite the high co-morbidity of depressive symptoms in children with ASD, few studies have investigated how depressive symptoms
impact their adaptive functioning. Understanding the impact of depressive symptoms on adaptive functioning in children with ASD has
implications for targeted assessment and clinical intervention in this population.

Objectives: To investigate the impact of depressive symptoms on adaptive functioning in children with ASD.

Methods: 114 children with ASD (29 females, mean age=12.82, mean 1Q=102.07) and 66 children with typical development (TD; 31 females, mean
age=13.14, mean 1Q=107.13) between 5-18 years-old participated in the study. Participants’ scores on the depression subscale of Child and
Adolescent Symptom Inventory - Fifth Edition were used as a measure of depressive symptoms. Caregiver report on the Vineland Adaptive
Behaviour Scales - Second Edition was used to measure participants’ adaptive functioning. ASD diagnoses were confirmed according to gold-
standard research criteria (ADOS + ADI-R, DSM-5). Intellectual ability was measured with the Differential Ability Scales - Second Edition.

Results: Independent sample t-tests indicated that children with ASD demonstrated significantly lower T scores than TD children across all
domains of adaptive functioning (socialization: t(173)=-12.28, p<.001; daily living skills: t(173)=-7.57, p<.001; communication: t(173)=-8.66, p<.001;
adaptive behaviour composite: t(171)=-12.43, p<.001). The same test showed that children with ASD (M=65.44) also had significantly higher
depressive symptoms compared to TD children (M=51.44; t(122)=4.58, p<.001). Given selective observation of difficulties with adaptive functioning
and increased depressive symptoms in children with ASD, stepwise multiple regression analyses were conducted in children with ASD in order to
examine the relationship between their depressive symptoms and adaptive functioning. Age, 1Q, gender and depressive symptoms were
independent variables. T scores of adaptive behaviour composite and each domain of adaptive functioning were entered as dependent variables.
After controlling for 1Q, age and gender, the addition of depressive symptoms as a predictor resulted in significantly improved model strength for
the socialization domain (AR? =.09-.21, p=.003,) and adaptive behaviour composite (AR2=10-116, p=.038). Higher depressive symptoms predicted
lower T scores in the socialization domain (B = -.0.36, p=.003), as well as lower adaptive behaviour composite (B = -.25, p=.038) in children with
ASD.

Conclusions: The presence of depressive symptoms was associated with increased impairment in the socialization domain of adaptive functioning
in children with ASD. In contrast, it was not related to the communication or daily living skills domain. This effect was independent of ASD
children’s 1Q, age and gender. These findings highlight the importance of depression in impacting social function in ASD and emphasize the value
of assessing depression in understanding social ability and planning treatment in children with ASD.

125.002 Autism and Aces: Symptom Presentation of Children with Autism Spectrum Disorder after Adverse Childhood Experiences
and Trauma.

A. Barrett and T. W. Vernon, University of California Santa Barbara, Santa Barbara, CA

Background: Families affected by Autism Spectrum Disorder (ASD) experience several risk factors that increase their likelihood of experiencing
Adverse Childhood Experiences (ACES), including increased parent stress, financial strain, isolation, and lack of social support (Benson, 2006;
Dabrowska & Pisula, 2010; Singer, 2006). In addition, impairments in speech, language, and social skills can create a failure to report these
experiences, limiting access to trauma-informed interventions (Levy et al., 2010; McEachern, 2012). Paradoxically, there are several characteristics
of ASD that may exacerbate posttraumatic stress symptoms in this population, such as susceptibility to anxiety and poor emotion regulation
abilities (Mazefsky et al., 2013). To date, very few studies have examined posttraumatic response in individuals with ASD.

Objectives: This study examined how children with ASD process and respond to ACES similarly or differently than (a) ASD children without ACES
and 2) typically developing (TD) children with ACES.

Methods: Participants include a nationwide sample (n=150) of parents of children ages 3-12 years. The study gathered data from a culturally and
socioeconomically diverse nationwide sample to measure social, emotional, and behavioral symptoms associated with posttraumatic stress
response in children and symptoms commonly associated with an ASD diagnosis. Three study populations were recruited: children with ASD who
experienced ACES, children with ASD who have not experienced ACES, and TD children who experienced ACES. Parents completed the Trauma
Symptom Checklist for Young Children (TSCYC) to assess emotional-behavioral and posttraumatic stress symptoms, the Social Responsiveness
Scale (SRS-2) to assess autism-related symptoms, and subtests of the Repetitive Behavior Scale (RBS-R) to assess self-injurious and compulsive
behaviors. Two-way MANOVAs were conducted to assess for differences in symptom presentation between the three groups.

Results: Preliminary data suggest that ASD participants with ACES experience significantly higher symptoms of arousal (p<.05; ACES M=75.5(12.0),
NOACES M=56.6(8.9)) and overall posttraumatic stress (p<.05; ACES M=71.8(19.1); No ACES M=51.3(5.5)) than ASD participants without ACES. Compared
to TD peers who have experienced ACES, children with ASD who have experienced ACES demonstrate higher, clinically elevated levels of arousal
(M=75.5 vs M=59.4) and total posttraumatic stress response (M=71.8 vs 58.5). Lastly, results indicate that TD children with ACES demonstrate
challenges in the use of appropriate reciprocal social behavior that fall in the Severe range (SRS-Total M=86.6(10.0)) similar to children with ASD
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who have experienced ACES (M=92.8(6.0)) and children with ASD who have not experienced ACES (M=89.7(11.9)). Pending analyses will also explore
if increased posttraumatic stress and ASD symptomatology are associated with (a) an increased number ACES, (b) additional comorbid diagnoses,
and (c) decreased language abilities.

Conclusions: This investigation is one of the first studies to compare posttraumatic stress response between children with ASD and TD peers. Due
to increased vulnerabilities and impaired social communication abilities, it is believed that individuals with ASD may be underreported victims of
trauma and maltreatment. Therefore, it is hoped that these results will fill a significant gap in the literature regarding the unique posttraumatic
symptom presentation in children with ASD, with the goal of increasing timely identification and professional intervention.

125.003 Autism Spectrum Disorder and Suicidal Behaviors: Medications and Services Utilization

P. H. Lipkin’, J. K. Law’, B. L. Baer?, A. R. Marvin', H. C. Wilcox?, L. Kalb* and R. A. Vasa®, (1)Medical Informatics, Kennedy Krieger Institute, Baltimore,
MD, (2)University of Maryland, College Park, MD, (3)Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD, (4)Center for
Autism and Related Disorders, Kennedy Krieger Institute, Baltimore, MD, (5)Kennedy Krieger Institute, Baltimore, MD

Background: Individuals with autism spectrum disorder (ASD) have an elevated risk of mental health conditions, including suicidal behaviors.
Objectives: To examine psychiatric medication and mental health service utilization, for children and young adults with ASD, in relation to suicidal
thought and behaviors.

Methods: 992 parents of a verbal child or dependent young adult with ASD who were enrolled in the Interactive Autism Network (IAN), an online
ASD research registry, completed the Mental Health and Suicidal Behaviors Questionnaire, a custom measure of suicidal thoughts and behaviors,
current psychiatric medications, service use history, comorbid mental health conditions, and family history. Individuals with ASD had a mean age
of 13.6 years (range 8-25 years; SD = 3.0), were predominantly male (81%), white (85%), and non-Hispanic (89%).

Results: 9.2% of parents reported that their child or young adult had a suicide plan or tried to end their life. An additional 11.6% reported that
their child displayed active ideation (wanting to end their life without plan/attempt), and 21.1% said their child displayed passive ideation
(wanting to die without active ideation or plan/attempt). 55.2% reported that the child/dependent was taking psychiatric medications (Mean =
1.98 medications, SD =1.09, range=1-7), with treatment significantly greater in those with ideation, plans, or attempts than those without. Most
common were ADHD medications (34.8%), antidepressants/anti-anxiety medications (30.0%), and antipsychotics (17.6%) (Table 1). 72.0% sought
treatment in response to their child’s ideation or plan, and 88.6% in response to a suicide attempt (Figure 1), most commonly from a
psychologist/counselor (64% with ideation/plan, 80% with attempt) or psychiatrist (50%, 54%). Other sources of treatment were from
pediatricians, emergency departments, or other professionals. Hospitalization occurred in 45% of those with attempts, 15% of those with ideation
or plan. Most were satisfied with actions taken or treatment (82% with ideation or plan; 78% with attempt). Similarly, most were satisfied with
their access to treatment in response to their child's suicidality (78% with ideation or plan; 71% with attempt). However, this left approximately a
quarter dissatisfied with actions taken, treatment received, or access to treatment.

Conclusions: Parents of children and young adults with ASD participating in an online research network report high rates of suicidal thought and
behaviors, with high use of mental health therapies, medication, and other treatments. While a majority reported general satisfaction with the
child’s or dependent’s care regarding suicidality, many reported insufficient treatment. Further understanding of the impact and availability of
such treatments is required to decrease injury and death in this highly vulnerable population.

125.004 Moderators of the Association between Symptoms of Anxiety and Autism
C.A. Burrows' and A. N. Esler?, (1)University of Miami, Coral Gables, FL, (2)University of Minnesota, Minneapolis, MN

Background: Anxiety is one of the most common co-occurring diagnoses for autism spectrum disorder (ASD; White et al., 2009). Up to 80% of
youth with ASD experience impairing symptoms of anxiety, and 40% of youth meet diagnostic criteria for an anxiety disorder (Simonoff et al.,
2008). The literature on the association between anxiety and autism is mixed (Kerns et al., 2012), with different studies revealing positive,
negative, and no association. Examining factors that influence the association between symptoms of autism and anxiety may help clarify these
conflicting results and better characterize the presentation of anxiety in ASD. Understanding under what contexts autism and anxiety symptoms
correlate may help identify individuals at greatest risk for anxiety early in development. However, few studies have investigated factors that
influence the association between anxiety and autism symptoms.

Objectives: Examine the association between symptoms of autism and anxiety in a large clinic-referred sample of individuals with ASD, as well as
factors that moderate that association.

Methods: Participants included 291 individuals evaluated for ASD and received an ASD diagnosis in a university-based autism diagnostic clinic.
Participants ranged in age from 2 to 21 (191 males). Autism symptoms in both the social-communication and restricted/repetitive behavior (RRB)
domains were measured using Autism Diagnostic Observation Schedule, domain calibrated severity scores (ADOS-CSS; Gotham, Pickles, & Lord,
2009; Hus, Gotham, & Lord, 2012). Anxiety symptoms were indexed using the Behavior Assessment System for Children (Kamphaus & Reynolds,
2015). Demographic moderators of interest included age, gender and verbal and nonverbal 1Q.

Results: Across the full sample, total autism symptoms were negatively correlated with level of anxiety, p=.001. This was driven by a negative
correlation between RRBs and anxiety, p<.001, as no correlation emerged between social-communication symptoms and anxiety, p>.05.
Furthermore, age, VIQ and NVIQ were all positively correlated with anxiety levels, p's<.001. Anxiety symptoms did not differ by gender, p>.05. The
association between ADOS-CSS and anxiety symptoms was not moderated by age, VIQ, NVIQ, or gender for either domain of symptoms.

Conclusions: This was the first study to examine factors that moderate the association between anxiety and autism symptoms in a large clinic-
referred sample of youth with ASD. Individuals who evidenced fewer RRBs during the ADOS were rated as more anxious. It may be that highly
anxious individuals are aware of the social evaluation involved in a behavioral assessment such as the ADOS and regulate their behavior in that
setting. Additionally, factors such as insistence on sameness may relate to both anxiety and RRBs, indicating a need for differentiating
contributors to anxiety versus autism symptoms (Gotham et al., 2013). Our results also indicate that the association between autism and anxiety
symptoms is preserved across a range of ages, cognitive levels and gender. Future research is needed to develop measures of anxiety validated
for use with autism, and to determine whether moderations exist when using more sensitive measures of anxiety, as the presentation of anxiety
may differ depending on a child’s intellectual or language ability, age, gender, or a combination of each.
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126.001 Emotion Dysregulation As a Risk Factor for Suicidality: Comparison of Inpatient ASD, Community ASD, and US Census-
Matched Youth Samples

C. M. Conner’, M. Siegel? and C. A. Mazefsky', (1)Department of Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA, (2)Maine
Medical Center - Tufts School of Medicine, Westbrook, ME

Background:

Individuals with ASD experience increased rates of emotion regulation (ER) impairments and suicidality, and ER deficits are predictive of suicidal
ideation (SI) in neurotypical adolescents. However, neither ER nor SI have been compared across large representative ASD and general samples to
elucidate the magnitude of these problems. Further, the association between impaired ER and suicidality in youth with ASD has yet to be
investigated.

Objectives:

This study aimed to: 1) compare the prevalence of ER impairment and parent-reported Sl across ASD and general US samples; 2) investigate the
association between ER and Sl across groups.

Methods:

Participants were 6-to 18-year-olds recruited from three sources: 1) 387 psychiatric inpatients with ASD from Autism Inpatient Collection (AIC); 2)
1,209 with ASD recruited via the Interactive Autism Network (IAN) across the US; and 3) 1,000 US-census matched youth recruited through YouGov,
a polling company. All parents completed the Child Behavior Checklist (CBCL) item regarding SI (‘talks about killing self’), Emotion Dysregulation
Inventory (EDI), that produces theta scores (M= 0 and SD= 1) for Reactivity (EDI-R; poor ER and high emotional intensity) and Dysphoria (EDI-D),
and Social Communication Questionnaire (SCQ). In addition to within-group analyses and descriptives, logistic regressions were run predicting SI
based on age, gender, race, SCQ, group, EDI scales, and EDI-R/D by group interactions.

Results:

EDI-R scores in the non-ASD sample (YouGov; M= -1.20, SD=.78) were 1SD lower than the community ASD sample (IAN; M= -.30, SD= .85), and 2SD
lower than the hospitalized ASD sample (AIC; M= .91, SD=.80; F(,, 2755 = 1029.95, p < .001). EDI-D scores in YouGov (M= -.68, SD= .78) were 0.5SD lower
than IAN (M= -18, SD=.87), and 1SD lower than AIC (M= .55, SD=.83; F(, y52)= 34413, p< .001). Parent report of youth Sl significantly differed across
groups, (AIC= 27.4%; IAN= 14.3%; YouGov= 4.8%; F(, y503)= 44.74, p< .001). Participants with SI had significantly higher EDI-R scores in IAN (t = -.6.06,
p<.001) and significantly higher EDI-D scores in IAN (t= -8.00, p <.001) and AIC (t=-2.02, p = .044) than participants from the same source without SI
(See Figure 1).

In the model with EDI-R predicting SI, AIC and IAN (B= .24, p< .007; B= .09, p=.010), older age (B=.007, p= .009), and minority race (8= .01, p= .024)
were related to a higher likelihood of SI, and there was a significant interaction suggesting a stronger association between EDI-R and Sl in IAN (8=
12, p< .001). In the model with EDI-D predicting SI, there were main effects of AIC and IAN (ps< .001), as well as an interaction between both ASD
groups and higher EDI-D (AIC: B= 13, p< .007; IAN: B= 12, p< .001).

Conclusions:

Results indicate markedly worse ER and higher Sl in community and inpatient ASD samples compared to a non-ASD sample. Poor ER was
significantly associated with higher reported Sl across ASD groups, which supports poor ER as a risk factor and potential treatment target for
suicidality in ASD.

126.002 Looking Beyond Diagnostic Labels: How Depressed Mood Obscured Our Interpretation of Autism Neuroscience Data

K. Gotham', G. T. Han?, K. E. Carter’ and F. Pezzimenti', (1)Psychiatry and Behavioral Sciences, Vanderbilt University Medical Center, Nashville, TN,
(2)vanderbilt University, Nashville, TN, TN

Background: As summarized in reviews, autism psychophysiological and neuroscience literature often reports slower initial but overall heightened
response to emotional material, which may represent more effortful neural processing of emotion in participants with autism spectrum disorder
(ASD).

Objectives: To provide an example in which latent heterogeneity (here, on depressed mood) within ASD samples masks subgroup effects that are
stronger than the reported summary group effect of “ASD” emotion processing.

Methods: Our current sample of n=130 will increase significantly by May 2019. This abstract reflects findings based on a preliminary subset of n=53
adults aged 18-35 with verbal 1Q>80, including adults with ASD (n=21), typically developing adults with current depression (TD-depressed, n=13),
and non-ASD, non-depressed controls (TD-controls, n=19). Participants completed diagnostic assessments (including the Autism Diagnostic
Observation Scale, second edition, and the Structured Clinical Interview for DSM-5 Disorders), self-report questionnaires (e.g., Beck Depression
Inventory), and a passive-viewing task employing emotionally-expressive faces, during which pupil motility was used to index cognitive-emotional
load in response to single faces presented for 400 milliseconds, then masked for 8 seconds.

Results: In response to emotional faces, the pupil course of ASD participants, compared to TD-depressed and TD-controls, seemed to exhibit the
general pattern noted in previous literature: slower initial but overall heightened response to emotional material (see red hatched line in Figure 1,
compared to blue and green lines). However, participants with ASD who ranked in the highest third on depressive symptoms (blue solid line in
Figure 2A) had faster, larger, and sustained pupil response to sad faces compared to their lesser-depressive peers with ASD (red and green lines
on Figure 2A). This pattern of neural responsivity markedly resembled the TD-depressed pupil course to sad faces (Figure 2B), with no significant
practical or statistical difference between the groups. Higher initial and sustained response to dysphoric stimuli apparently represents a
similarity in emotion processing across ASD and TD populations that is specific to dysphoric mood.

Conclusions: In these data, the overall slow-but-sustained pattern generally associated with ASD masked depression subgroups that replicated
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our comparison groups (TD with and without current depression). Specifically, a unique pattern of fast-and-sustained cognitive-affective response
was associated with greater depressive symptoms across TD and ASD participants. More broadly, conclusions about emotion processing in the
ASD population could be subject to latent effects that are similar to our observed effects here. These findings underscore the necessity of
stratifying samples on cognitive and affective variables (e.g., depression, anxiety, rumination) regularly when interpreting neuroscientific data,
given the potential for latent heterogeneity within autism. We will discuss analogous findings from independent sources.

126.003 Group Cognitive Behavioral Treatment for Anxiety in Adolescents with ASD and Intellectual Disability

A. Blakeley-Smith’, A. T. Meyer?, R. E. Boles®, S. Hepburn* and J. Reaven?®, (1)Univ. of Colo. Denver-JFK Partners, Aurora, CO, (2)JFK Partners, University
of Colorado School of Medicine, Aurora, CO, (3)University of Colorado School of Medicine, Aurora, CO, (4)Colorado State University, Fort Collins, CO,
(5)JFK Partners, University of Colorado Anschutz Medical Campus, Aurora, CO

Background: Adolescents with ASD and intellectual disability (ID) are an exceedingly underserved population. These teens evidence significant
anxiety and behavioral challenges (Helverschous and Martinsen 2011), yet receive limited mental health support. While there is now an emerging
body of literature supporting the effectiveness of adapted cognitive behavioral treatment (CBT) for youth with ASD, individuals with ID are
typically excluded from these intervention studies. Given that behavioral approaches alone may not adequately address all anxiety symptoms
(King, 2005), there has been a call for researchers to examine the use of CBT in an ASD/ID population (Rosen, Connell, & Kerns, 2016).

Objectives: The purpose of the study is to: 1) adapt a group CBT program designed for youth with ASD and anxiety (Facing Your Fears; Reaven et al.,
2011) to meet the cognitive and linguistic needs of adolescents with ID, 2) assess initial feasibility and acceptability of the intervention, and 3)
examine initial efficacy of the intervention.

Methods: This 14-week family focused intervention includes core CBT components for anxiety (i.e., psychoeducation, somatic management,
cognitive strategies, and exposure) with adaptations made to treatment modality, session duration, and content. Content adaptations include:
tailored visuals for adolescents with emerging language skills (e.g., single words/phrase speech) and those with verbal fluency, video modelling,
adapted cognitive substitutes, and behavior plans. A well characterized sample of 23 adolescents (M = 15.9, range: 12-18) with ASD and ID were
included. Participants had a mean Full Scale I1Q of 58.3 (SD = 12.1, range: 40-79) and a mean Adaptive Behavior Composite of 57.45 (SD= 13.2, range:
40-79). Anxiety was assessed via parent report on the SCARED (Birmaher et al. 1999) and Anxiety Depression and Mood Scale (ADAMS; Esbensen et
al. 2003) and was differentiated from problem behavior via functional assessment (O'Neill et al. 1990). Outcome measures also included parent
acceptability (e.g., compilation of likert ratings of all CBT activities and adaptations of support). Dependent t-tests were conducted to examine
pre-post differences in child outcomes.

Results: Of the 23 adolescent participants, 19 completed treatment and attended 94% of treatment sessions. Four adolescents withdrew and
attended an average of 3 sessions. Parent acceptability ratings average was 4.56 (likert scale 0-5, with 5 indicating extremely satisfied). There was
a significant reduction for the total SCARED score from baseline (M= 32.9, SD= 15.8) to post-intervention (M=26.2, SD=12.7) time points; t(18)= 2.25, p
= .04. Similarly, there was a significant reduction in scores on the ADAMS from baseline (M= 40.7, SD= 10.7) to post intervention (M=29.9, SD=13.0)
time points; t(18)= 4.28, p = .001.

Conclusions: This adapted program is the first group intervention to incorporate a CBT framework to treat anxiety in adolescents with ASD and ID.
Results indicate that the group format and content is acceptable and feasible. Preliminary tests of outcomes suggest the intervention may
improve teen anxiety and mood concerns, although this finding requires replication with a larger sample size and comparison to a control group.
Future directions include further refinement and efficacy testing using a more rigorous methodological design.

126.004 Comparing Online and in-Person Parent Trainings to Support Executive Function and Self-Regulation: Feasibility,
Acceptability, and Outcomes
L. Anthony’, D. Childress?, K. Kocher? A. C. Armour®, A. Verbalis®, M. Troxel', Y. Myrick3, M. A. Werner*, K. C. Alexander®, L. Cannon® and L. Kenworthy?,

(1)University of Colorado, Denver, Aurora, CO, (2)3C Institute, Durham, NC, (3)Children's National Health System, Washington, DC, (4)Center for
Autism Assessment and Treatment, Rockville, MD, (5)Occupational Therapy INstitute, La Mesa, CA, (6)lvymount School, Rockville, MD

Background: Unstuck and On Target (UOT; Cannon et al., 2011; 2018) is a school- and home-based cognitive behavioral intervention. It has been
shown effective in two RCTs at improving executive functions (EF) and classroom behavior in children on the spectrum (Kenworthy, et al. 2014;
Anthony, et al., in prep). In-person parent trainings were provided in the RCTs, but in-person trainings are not practical outside of research for the
trainers and many families, who encounter disparities in access related to cost, geography, and free-time. To address these barriers, we
developed an on-line parent training platform (e-Unstuck)that leverages the cognitive theory of multimedia learning (Mayer, 2009) for providing
parents with interactive practice with EF concepts, opportunities to individualize materials/training for their child’s specific needs, and videos
demonstrating: the lived experience of autism through interviews with an autistic self-advocate; the use of the Unstuck strategies with children;
and the experience of other parents with Unstuck.

Objectives: Determine whether e-Unstuck is an effective alternative to in-person parent trainings and viable as a standalone treatment.

Methods: 85 parents of ASD children (mean age=10.3 years; mean 1Q=104) were randomized to receive e-Unstuck (n=41) or two in-person trainings
(n=44). Study outcome assessments were completed online both pre- and post-treatment. Two types of outcome assessments were given: 1)
parent strain, empowerment, and competence, and 2) child EF (BRIEF-1I and top 3 EF problems). Training use was also evaluated via usage metrics
(online group), attendance logs (in-person group), and parent diary (both groups). Acceptability was elicited through both survey feedback (both
groups) and focus groups (e-Unstuck).

Results: Acceptability and feasibility were rated positively in both groups, with no significant differences between the groups. ANCOVAs assessing
change while controlling for pre-training baseline scores, child 1Q, and parent education, revealed no group differences in outcomes (all p's>0.27).
Significant improvement in all parent self-ratings, as well as parent ratings of their child’s EF, indicated that parents (and their children) in both
groups benefitted from the training they received (all p’s<0.01). Cohen’sdwas computed to further explore the impact of the training on parent
self-ratings of strain, empowerment, and competence (Cohen’s d range=0.28-0.53), as well as parent ratings of their child's EF problems (BRIEF ERI
and BRIEF GEC, Cohen’s ds=0.26 and 0.28, respectively), indicated small to medium effect sizes. For the three most frequently nominated EF
difficulties (flexibility, inhibition, and emotion control), parents reported significant improvement, as measured by rank, for flexibility
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(p=.027).Qualitative data is currently being analyzed and will be presented in an intramethod joint display (with the quantitative findings) to
further explore parents’ reports of the aspects of the trainings and outcomes that were most important to them.

Conclusions: The results of this study indicate that e-Unstuckis equivalent to in-person training as led by an UOT author. e-Unstuckwill enable
advanced training on this curriculum to be accessible to a significantly broader audience of parents than would be able to attend in-person
trainings by the authors of UOT, which are only provided sporadically and in limited geographical settings.

Oral Session - 4A

Interventions - Pharmacologic
127 - Medication and Technologies
1:30 PM - 2:25 PM - Room: 518

1:30

1:42

127.001 Effects of Balovaptan on Health-Related Quality of Life of Adult Males with Autism Spectrum Disorder: Results from a
Phase 2 Randomized Double-Blind Placebo-Controlled Study (VANILLA)
T. Willgoss', L. Squassante?, F. Bolognani?, J. W. Smith’, L. Murtagh?, P. Fontoura?, 0. Khwaja? D. Umbricht?, K. Sanders® and M. del Valle Rubido?, (1)F.

Hoffmann-La Roche Ltd., Welwyn Garden City, United Kingdom, (2)F. Hoffmann-La Roche Ltd., Basel, Switzerland, (3)Product Development
Neuroscience, F. Hoffmann-La Roche Ltd., Basel, Switzerland

Background: Impaired social communication and social interaction are core symptoms of autism spectrum disorder (ASD), causing multiple
challenges and affecting quality of life. Alleviating core symptoms may improve quality of life in individuals with ASD.

Objectives: The phase 2 VANILLA study investigated the efficacy and safety of balovaptan, a selective V1a receptor antagonist, in adult men with
ASD and intelligence quotient > 70 for the treatment of social and communication deficits. An exploratory objective was to evaluate the effect of
12-week treatment with balovaptan on health-related quality of life (HRQoL).

Methods: VANILLA (NCT01793441) was a 12-week, staggered parallel-group, randomized, double-blind, placebo-controlled study evaluating oral
balovaptan 1.5, 4, or 10 mg per day. Participant HRQoL was assessed at baseline, week 6, and week 12 using the PedsQL™ Generic Core Scales V4.0,
which has Young Adult (age, 18-25 years) and Adult (age, > 26 years) versions. The scale assesses functioning in 4 domains: physical, emotional,
social, and school/work, from which Total, Physical Health Summary (Physical Functioning), and Psychosocial Health Summary (Emotional, Social,
and School Functioning) scores are derived. The PedsQL Family Impact Module and Cognitive Functioning Scale were used to assess impact of
acute and chronic health conditions on parents and family, and cognitive functioning, respectively. Treatment comparisons of change from
baseline at week 12 were estimated using a mixed model repeated measurements analysis of covariance. Since HRQoL was an exploratory
endpoint, estimates for the differences between balovaptan doses and placebo with associated 90% confidence intervals (CIs) and P values are
provided for descriptive purposes only.

Results: The study enrolled 223 participants, with 56 included in the analysis of balovaptan 10 mg (n = 30) compared with placebo (n = 26) at week
12. Clinically relevant differences were observed for 10 mg balovaptan compared with placebo on the PedsQL Generic Core Scale total score
(estimate difference [ED], 7.15; 90% Cl, 2.09-12.20; P = 0.027; effect size [ES], 0.63) and on the Psychosocial Health Summary score (ED, 8.53; 90% Cl,
2.79-14.27; P = 0.016; ES, 0.67). No significant difference was observed on the Physical Health Summary score (ED, 414; 90% Cl, -0.19-10.20; P = 0.257,
ES, 0.31). Trends for improvement from baseline at week 12 were also observed in the balovaptan 10 mg group compared with placebo on the
PedsQL Cognitive Functioning Scale (ED, 915; 90% Cl, 1.81-16.49; P = 0.042; ES, 0.56). No differences were observed between any dose of balovaptan
and placebo at week 12 on the PedsQL Family Impact Module.

Conclusions: The VANILLA trial showed positive trends of improvement in HRQoL with balovaptan 10 mg compared with placebo in adult men with
ASD. Trends for improvement in the PedsQL Generic Core Scale and Cognitive Functioning Scale were observed with balovaptan 10 mg compared
with placebo, suggesting meaningful improvements in HRQoL. To fully determine the effect of balovaptan on HRQoL, ongoing and future studies
will be critical to replicate this signal and to extend these finding across the age and gender spectrum of individuals with ASD.

127.002 Cannabidiol (CBD) Alters Low Frequency Activity and Functional Connectivity in the Brain in Autism Spectrum Disorder
(ASD).

C. M. Pretzsch’, J. Freyberg?, B. Voinescu?, M. A. MendeZ?, R. H. Wichers*, L. Ajram®, G. Ivin®, M. Heasman®, S. C. Williams’, D. G. Murphy?®, E. Daly* and G.
M. McAlonan®, (1)loPPN King's College London, London, United Kingdom, (2)King's College London, London, United Kingdom, (3)Forensic and
Neurodevelopmental Sciences, King's College London, London, United Kingdom, (4)Department of Forensic and Neurodevelopmental Sciences, and
the Sackler Institute for Translational Neurodevelopment, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London,
United Kingdom, (5)Institute of Psychiatry, London, United Kingdom, (6)South London and Maudsley NHS Foundation Trust Pharmacy, UK, London,
United Kingdom, (7)Centre for Neuroimaging Sciences, King's College London, London, United Kingdom, (8)Department of Forensic and
Neurodevelopmental Sciences, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom,
(9)Department of Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London,
United Kingdom

Background: The potential benefits of cannabis and its major non-intoxicating component cannabidiol (CBD) are attracting increasing attention
for treating mental health conditions and neurodevelopmental disorders such as autism spectrum disorder (ASD). However, the mechanisms of
action of CBD in the brain, and their relevance to ASD, remain unclear. We and others have previously shown that responsivity to pharmacological
challenge, such as brain function, can be measured using functional magnetic resonance imaging (fMRI); but that there are differences in
pharmacological responsivity in individuals with and without ASD.

Objectives: Therefore, we used fMRI to examine brain responsivity to CBD in adults with and without ASD.

Methods: Thirty-four healthy men (half with ASD) participated in a placebo-controlled, double blind cross-over study of responsivity to an acute
oral administration of 600 mg CBD and placebo. We first conducted a hypothesis-free whole-brain analysis of the ‘fractional Amplitude of Low
Frequency Fluctuations’ (fALFF) in brain activity. Significance was set at p < 0.05 (using Threshold Free Cluster Enhancement (TFCE)) with family-
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wise error correction. Next, in regions where CBD significantly changed fALFF, we examined whether this was accompanied by any shift in the
functional connectivity (FC) between those regions and the rest of the brain (using seed-based analysis). Data acquisition was timed to commence
(at peak plasma levels) 2 hours after administration of CBD or placebo.

Results: CBD significantly increased fALFF in the cerebellar vermis and the right fusiform gyrus from a comparable baseline across both groups.
However, post-hoc within-group analyses revealed that the effect of CBD was primarily driven by the ASD group, with no significant change in
controls. Within the ASD group only, CBD also significantly altered FC between the vermis and several of its subcortical (striatal) and cortical
targets. The FC of the fusiform was not significantly altered by CBD in either group.

Conclusions: In autistic adults, CBD boosts regional fALFF in the vermis and fusiform - brain areas that have consistently been linked to social and
cognitive processing differences in ASD. In addition, CBD shifted cerebellar, but not fusiform, FC in ASD. This may be because the cerebellum has a
rich network of connections, compared with the relatively more restricted connections of the fusiform. However, the autistic brain appears to be
more pharmacologically responsive to an acute dose of CBD than the typical brain, especially in regions consistently implicated in the condition.
Future studies are required to determine if the CBD-induced alterations of brain activity and connectivity in ASD also affect the complex
behaviours these regions modulate.

127.003 A Placebo-Controlled Trial of Cannabinoids in Children with ASD

A. Aran’, M. Harel', L. PolyansRy', A. Schnapp?, N. Barnoy', N. Wattad', D. Shmueli, Y. Pollak? and H. Cassuto*, (1)Shaare Zedek Medical Center,
Jerusalem, Israel, (2)The Hebrew University of Jerusalem, Jerusalem, Israel, (3)Child Development, Clalit HMO, Jerusalem, Israel, (4)Clallit and Leumit
HMO, Jerusalem, Israel

Background: Anecdotal evidence of successful cannabinoid treatment in children with autism spectrum disorder (ASD) are accumulating but
randomized studies are lacking.

Objectives: To assess safety, tolerability and efficacy of cannabinoid treatment, in children with ASD, in a double-blind, randomized, placebo-
controlled trial.

Methods: Children with ASD were randomly assigned to receive 1 out of 3 treatments for 12-weeks and cross-over to another treatment in a
second 12-week period. Treatment options were: (1) oral placebo, (2) cannabis extract, contains cannabidiol and A9-tetrahydrocannabinol in a 20:1
ratio, at a cannabidiol dose of 10 mg per kilogram of body weight per day (maximum 420 mg) and (3) pure cannabidiol and A9-
tetrahydrocannabinol in the same ratio and dose. The two treatment periods were separated by a 4-week washout period. The primary
comparison was between the cannabis extract and the placebo. Secondary comparisons were between the pure cannabinoids and placebo and
between the cannabis extract and pure cannabinoids treatments. The primary outcome measures were the clinical global impression of
improvement (CGI-1) and the home situation questionnaire- ASD (HSQ-ASD) that taps disruptive behavior. The secondary outcome measures
included the social responsiveness scale (SRS) that taps core ASD symptoms. A positive response to the treatment was defined as a rating of
much improved or very much improved on the CGI-I scale, at least a 25 percent decrease in the HSQ total scores and at least a 15 percent decrease
in the SRS score. We conducted a conservative parallel group analysis of cannabis extract versus placebo treatments for the first treatment period
only.

Results: A total of 150 children (120 boys; mean [+SD] age, 11.82+4.1 years) were enrolled. ASD symptoms severity were in the high range in 78.7% of
the children according to the Autism Diagnostic Observation Schedule (Comparison score = 8-10) and adaptive level in the Vineland behavior
scales was "low" (standard score <70) in 88%. Fifty participants were randomly assigned to receive each of the 3 treatments, 45 in each group
crossed-over to the second treatment and 44 in each group completed the study (12% attrition). In the first treatment period. The rates of a
positive response to the placebo and cannabis extract respectively were: 21% and 49% on the CGl-scale (p=0.005); 44% and 53% on the HSQ-ASD
and 22% and 50% on the SRS (p=0.015). The rates of positive response to each treatment in the first and second periods were not significantly
different. The rates of positive response to pure cannabinoids and cannabis extract were not significantly different. Adverse events that were
more prevalent in the active treatment groups included: somnolence, decreased appetite and disturbed sleep. There were no treatment related
severe adverse events. The average number of adverse events during a 3-month period was 4.28, 5.02 and 4.87 for participants in the placebo,
pure cannabinoids and cannabis extract groups, respectively.

Conclusions: Among children with ASD, the addition of cannabinoid treatment to conventional regimen resulted in greater reductions in the core-
and co-morbid ASD symptoms than placebo, but was associated with higher rates of adverse events.

127.004 Feasibility and Safety of Immersive Virtual Reality As a Tool to Improve Police Safety in Adolescents and Adults with
Autism Spectrum Disorder

A. Zitter', R. Solorzano?, S. Turnaciogli?, J. S. Miller?, V. Ravindran®, J. Parish-Morris’ and J. McCleery?, (1)Center for Autism Research, Children's
Hospital of Philadelphia, Philadelphia, PA, (2)Floreo Virtual Reality, Washington DC, DC, (3)Center for Autism Research, The Children's Hospital of
Philadelphia, Philadelphia, PA, (4)Floreo, Inc., Washington DC, DC, (5)The Center for Autism Research, The Children's Hospital of Philadelphia,
Philadelphia, PA

Background: Individuals with Autism Spectrum Disorder (ASD), are at an elevated risk of poor outcomes when interacting with police officers.
Approximately 1in 5 adolescents with ASD will be stopped and questioned by an officer before the age of 21 (Rava, Shattuck, Rast, & Roux, 2016),
and individuals with disabilities, including ASD, are 5 times more likely to be incarcerated than individuals without disabilities (Bronson,
Maruschak, & Berzofsky, 2015). Additionally, civilian injuries and fatalities during police interactions are disproportionately common among
people with disabilities (Perry & Carter-Long, 2016). Therefore, it is critical to develop interventions that foster safe and effective communication
between individuals with disabilities and police officers. Here we report the results of an NIMH-funded Phase I trial to test the safety and
feasibility of using immersive virtual reality (VR) to teach police safety behaviors to adolescents and adults with ASD.

Objectives: Assess the safety and feasibility of an immersive VR-based Police Safety Module (PSM) developed by Floreo, Inc. for verbally fluent
adolescents and adults with ASD.

Methods: Sixty individuals aged 12-60 years (Mean=16.9, 52 male) with ASD completed 1-3 visits during Phase | of the present study. IQ was
estimated at the beginning of the study (Weschler Abbreviated Scale of Intelligence; WASI-1) to ensure that all participants met a minimum verbal
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and overall 1Q of > 75 (Mean VCI=104, Mean FSIQ=104.5). During each visit, participants engaged in four 2-minute interactions with virtual police
officers. Safety was assessed through direct experimenter observations, participant questionnaires, and a qualitative interview that inquired
about potential adverse side effects. System usability was indexed via participant ratings on the System Usability Scale (Brook, 1996), adapted for
adolescents and adults with ASD.

Results: Scores on the revised version of the System Usability Scale ranged from 52.5-100, with the average score exceeding a minimum acceptable
score of 70 (Mean=85.3, SD=3.54). Ninety-eight percent of participants completed the entirety of the PSM. Five participants reported mild effects
after usage (such as slight headache or disorientation) and no serious adverse events occurred. Eighty percent of participants reported that they
would like to use this VR again, suggesting that this program is feasible in verbally fluent adolescents and adults with ASD.

Conclusions: This first-of-its-kind study demonstrated that using immersive VR to teach police safety skills in adolescents and adults with ASD is
safe and feasible, with no serious adverse effects and acceptable usability scores. Phase II, beginning spring 2019, includes a randomized control
trial to test the efficacy of Floreo PSM on behavior while interacting with live police officers.

Oral Session - 4B

Family Issues and Stakeholder Experiences
128 - Professional Education and Siblings
2:30 PM - 3:25 PM - Room: 518
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128.001 Teaching Pediatric Residents to Diagnose Autism in Primary Care: Enhancing Developmental-Behavioral Pediatric
Rotations

J. E. Hine', L. Wagner®, R. Goode', ). M. Negron? and Z. Warren', (1)Vanderbilt University Medical Center, Nashville, TN, (2)Pediatrics, Vanderbilt
University Medical Center, Nashville, TN

Background: The AAP has rightly adopted guidelines wherein pediatricians are encouraged to "screen-and-refer" children for ASD at 18- and 24-
months of age. However, without also giving pediatricians explicit competence and ownership over being able to diagnose ASD within practice
when clearly discernible symptoms are present, this wide-scale identification of general neurodevelopmental risk—and reliance upon specialty
tertiary care diagnostic centers—creates a bottleneck for patients and providers alike. When asked about barriers to providing this type of care,
pediatricians report factors such as lack of clear tools, discomfort, difficulty navigating follow-up services, and uncertainty around communicating
with families and other providers. Pediatricians-to-be within our residency program reported an overall lack of hands-on, applied learning
opportunities to strengthen their competence in recognizing ASD in young children and caring for these patients. Thus, if we do not provide wide-
scale training in the basics of ASD recognition, diagnostic triage, and post-diagnostic care coordination to future pediatric medical providers, then
"screen-and-refer" will continue to lead to lengthy waits for diagnostic confirmation and service initiation, maintaining the current mean age of
diagnosis as after four years of age, and postponing access to the early intervention services.

Objectives: To assess a service system intervention for training residents in within-practice ASD diagnosis and care. To assess feasibility and
acceptability of integrating enhanced curricular components within our existing developmental-behavioral pediatrics (DBP) rotation.

Methods: Our curriculum was designed to improve upon previously passive shadowing experiences within young child ASD clinics by integrating
procedural, physician-tailored training in within-practice diagnostic identification and care coordination. In addition to multiple web-based
procedural learning activities (including an interactive tutorial teaching administration/scoring of the Screening Tool for Autism in Toddlers and
Young Children [STAT] and parent feedback), residents were required to actively participate in ASD evaluations under direct supervision of an
attending provider. Using online completion metrics and pre/post-rotation REDCap surveys, we analyzed data on completion of curriculum
components and changes in comfort level for a range of practice behaviors.

Results: Of the first 33 residents to complete the enhanced rotation activities, 94% completed new training requirements and 85% performed STAT
activities during their DBP rotation. Participants reported increased comfort with identifying symptoms/risk for ASD, distinguishing between ASD
and other concerns, and making a formal diagnosis. They also reported increased comfort providing feedback about diagnostic decision and
effectively connecting families with services. After exposure to new curriculum, 94% of residents reported that they felt comfortable providing
primary care for children with ASD, which was an increase from 59% pre-rotation. Updated results will be reviewed in depth.

Conclusions: In line with other residency training programs across the country, DBP rotations often present very few opportunities for active
resident participation that would translate into skills relevant for future independent practice. This represents a tremendous training gap that, in
turn, is also an opportunity for service system intervention. This project reflects the first step in advancing incorporation of ASD training into
pediatric residency programs, thus increasing access to services and information for children with concerns for ASD and their families.

128.002 Participation in an Online Autism Training Is Associated with Improved Attitudes Toward Inclusion and Self-Efficacy
Among Educators in Training in Quebec and the US
S.Saade’, Y. Bean?, K. Gillespie-Lynch?, N. Poirier* and A. J. Harrison®, (1)Psychology, Université du Québec a Montréal, Montreal, QC, Canada,

(2)School Psychology, University of Georgia, Athens, GA, (3)Department of Psychology, College of Staten Island; CUNY Graduate Center, Brooklyn, NY,
(4)Psychology, Université du Québec a Montréal, Montréal, QC, Canada, (5)Educational Psychology, University of Georgia, Athens, GA

Background: Educators are often underprepared to successfully mainstream autistic students.Benefits of successful inclusion include improved
academic and social skills among autistic students and increased acceptance of diversity among non-autistic peers (Ferraioli & Harris,
2011).Ineffective attempts at inclusion can lead to lack of progress, social isolation and bullying (Humphrey & Lewis, 2008). Prior autism trainings
for educators focused on strategies to support autistic students specifically, including ABA (Alexander et al., 2015; Berthune, 2017), developmental
(Probst, & Leppert, 2008), and cross-disciplinary approaches (Naturalistic Developmental Behavioral Interventions (NDBIs); Chang et al., 2016),
without highlighting inclusion.The one published autism training study which aimed to promote positive attitudes toward inclusion among
aspiring educators included only one item assessing attitudes toward inclusion (LeBlanc et al., 2009).Strategies to promote inclusion may be
particularly useful in cultural contexts where children with disabilities are less frequently mainstreamed, such as Quebec, which has the lowest
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proportion of mainstreamed students in Canada (Ducharme & Magloire, 2018).

Objectives: 1) Develop a training providing up-to-date information about autism including cross-disciplinary evidence-based practices which
highlights Universal Design for Learning (UDL) as a tool to maximize inclusion. 2) Evaluate if training is associated with improved attitudes toward
inclusion, autism knowledge, and self-efficacy among aspiring educators in Quebec and Georgia.

Methods: With input from teachers in NYC, we adapted an hour long online autism training which has been associated with improved knowledge
among college students internationally (Obeid et al., 2015) to teach aspiring educators about autism, evidence-based practices and strategies to
promote inclusion, including UDL. Education students in Georgia (n = 95; Mean age = 19.47; 84.2% Female) and Quebec (n = 179; Mean age = 24.81;
92.2.2% Female) completed the Teacher Attitudes toward Inclusion Scale (Cullen et al., 2010), Autism Self-Efficacy Scale for Teachers (Ruble et al.,
2013), and Autism Stigma and Knowledge Questionnaire (Harrison et al., 2017) before and after an hour-long online training. Materials were in
French in Quebec. Results: At pretest, participants in Quebec exhibited higher autism knowledge (M = 39.93, SD = 2.88) but lower attitudes toward
inclusion (M = 62.23, SD = 8.69) than US students (M = 37.19, SD = 3.69; M = 67.68, SD = 8.70; ps < .001). Self-efficacy did not differ (p = .86). Training
was associated with improved attitudes toward inclusion and self-efficacy across sites (ps <.001). Improvements in autism knowledge survived
statistical corrections in Quebec (p <.001) but not the US (p =.02).

Conclusions: An online autism training emphasizing UDL as a strategy to promote inclusion shows promise as an efficient and cost-effective
method for helping educators successfully integrate neurodiverse students. Given that attitudes toward inclusion were heightened in Alberta,
Canada (which has a long history of inclusion; Ducharme & Magloire, 2018) relative to Australia, Hong Kong, and Singapore (Loreman et al., 2007)
while aspiring educators in Quebec endorsed more negative attitudes toward inclusion (despite heightened autism knowledge) than students in
the US, future research should examine the degree to which regional differences in legislation promoting inclusion predict educators’ attitudes
toward inclusion.

128.003 Children with ASD and Their Siblings: A Global Analysis and a Micro-Analysis of Dyadic Interactions

Y. Rum’, D. A. Zachor? and E. Drom#, (1)Tel Aviv University, Tel Aviv, Israel, (2)The Autism Center/Pediatrics, Tel Aviv University / Assaf Harofeh
Medical Center, Zerifin, Israel, (3)Constantiner School of Education, Tel Aviv University, Tel Aviv, Israel

Background:

It is well accepted that siblings’ interactions in childhood are important for typical social development (Dunn, 2007). Social interaction is a
fundamental challenge in Autism Spectrum Disorder (ASD), and therefore studies on sibling interactions when one of them has ASD are highly
important. Still, these studies are rare (Knott et al., 2007; Bontinck et al., 2018).

An exploratory sequential mixed methods design (Creswell & Plano-Clarck, 2018) was used in the present study to explore sibling interaction
among children with ASD in great detail.

Objectives:

To characterize interactions between children with ASD and their older typically developing (TD) siblings.

Methods:

Twenty-eight sibling dyads in middle childhood, in which the younger sibling has ASD (see table 1), were video-recorded in their homes playing a
game of their choice. The observations were analyzed in an exploratory approach, guided by open-ended questions. In a circular process, based
on data and literature from relevant fields, a system was developed for coding and analyzing the interactions. The code was found to be reliable
(Kappa=0.703-1.00), and was implemented in a software program for the analysis of behavioral observations (INTERACT). All observations were
coded on a global and a micro-analytic level, and data were analyzed to address a set of research questions regarding the characteristics of the
dyadic interaction, among them: what activities were chosen? What was the set-up for the interaction? What was the most prevalent engagement
state of the child with ASD, and how collaborative was the playing? What predicts the behavior of each sibling (affect, frequency and quality of
actions, and scaffolding by the TD sibling)?

Results:

The siblings demonstrated a wide range of game choices and play levels (from sensory-motor to symbolic-imaginary). They tended to play on the
floor, facing each other or angled, thereby best supporting eye-contact. Children with ASD demonstrated a coordinated symbol-infused joint
engagement state during 70% of interaction time. About half of the ASD siblings demonstrated notable episodes of symbol-infused joint
engagement states even without eye contact.

Interactions were mostly positive. The most frequent actions demonstrated by both siblings were play-related, then pro-social for TD siblings, and
low-level (incomplete/unclear) actions for ASD children.

Both siblings were involved in coordinated play 82.45% of the time. They were also coordinated in the expression of affect (rs=0.751, p<0.01).

The number of pro-social, play-related, discourse, imitation, and agonistic actions of the ASD sibling was predicted by the number of actions of
the same kind by the TD sibling (see table 2).

The level of adaptive behavior function of the ASD sibling predicted the degree of scaffolding by the TD sibling (y2=4.509, df=1, p<0.05; Nagelkerke-
R2=0.32).

Conclusions:

The findings indicate sensitivity and coordination between the siblings, and explain recent findings on better outcomes among children with ASD
who have TD siblings, in comparison to only children (Ben-Itzchak, Zukerman & Zachor, 2016). This study challenges the assumption of negative
influence underlying much research on children with ASD and their siblings (Stoneman, 2005). The benefits of at-home play with a familiar, better-
abled, non-didactic partner are emphasized.

128.004 Young Adults’ Sibling Relationships: The Role of Parental Differential Treatment and the Broader Autism Phenotype

A. Jensen', M. Lieber” and G. I. Orsmond?, (1)Brigham Young University, Provo, UT, (2)Department of Occupational Therapy, Boston University,
Boston, MA
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Background:

Research highlights that parental differential treatment (PDT) has negative implications for sibling relationships (e.g., Jensen et al., 2013). This
pattern extends into young adulthood, when positive relationships between siblings may be particularly important for those with autism
spectrum disorders (ASD). Examining Broader Autism Phenotype (BAP) characteristics in the context of PDT is important because nonclinical traits
of autism may moderate sibling processes.

Objectives:

The aim of this study was to examine how PDT is associated with young adults’ sibling relationships. Because characteristics of developmental
disabilities may change the nature of PDT within families (e.g., Tudor et al., 2017), we examined whether links between PDT and sibling
relationships were moderated by BAP characteristics.

Methods:

Data came from a larger study about sibling influence in young adulthood, which included 866 young adults from the United States, recruited
through Amazon Mechanical Turk. Young adult participants were in their mid 20s (M age = 25.43, SD = 2.54) and had about two siblings (M = 2.48, SD
= 1.53; 58% female; 73% white). Participants reported on their relationship with their closest aged sibling and up to five additional siblings. In total,
the 866 participants reported on PDT (6 items; Plomin & Daniels, 1985), sibling closeness (5 items; Bylth et al., 1982), and sibling conflict (3 items;
Bylth et al., 1982), with 1,050 different siblings. Participants reported on their own BAP characteristics and those of each of their siblings via the
Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001).

Results:

Multi-level modeling was used to account for the nature of multiple sibling relationships nested within individuals. Separate hierarchical models
were tested for each dependent variable: sibling closeness and sibling conflict. Each dependent variable referred to a relationship with a unique
sibling. In the first step, we included family demographic controls, ratings of PDT of the mother and father, the participant’'s BAP characteristics,
and each sibling’s BAP characteristics. In the second step, four two-way interactions were included: maternal PDT X participant BAP, maternal PDT
X sibling BAP, paternal PDT X participant BAP, paternal PDT X sibling BAP.

Young adults reported less sibling closeness when they were higher in BAP characteristics, their sibling was higher in BAP characteristics, their
mother showed higher levels of PDT, or their father showed higher levels of PDT. Interactions of maternal and paternal PDT with the sibling’s BAP
also emerged. Testing of the simple slopes revealed that when the sibling was high in BAP characteristics, there was a negative association
between maternal PDT and sibling closeness (see Figure 1). There was no association when the sibling was low in BAP characteristics. For paternal
PDT (see Figure 2), when the sibling was low is BAP characteristics there was a negative association between PDT and sibling closeness. There was
no association when the sibling was high in BAP characteristics.

Conclusions:

These findings suggest that PDT from mothers and fathers may have implications for sibling relationships in young adulthood and that BAP
characteristics may moderate the ways PDT is linked to those relationships.
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129.001 On the Nature of "Discordance" in Monozygotic Twin Pairs with and without Autism--a Quantitative Trait Analysis

L. Castelbaum’, Y. Zhang? and J. N. Constantino?, (1)Kenyon College, Gambier, OH, (2)Washington University School of Medicine, Saint Louis, MO,
(3)Washington University School of Medicine, St. Louis, MO

Background: In any disease, the identical twin concordance rate serves as a key parameter for estimating heritability. In autism spectrum disorder,
contemporary published reports of probandwise concordance for identical twins range from 65-90%. These statistics, however, have been based
on thresholds for case designation that might classify twins with similar levels of symptom burden as “discordant” if they fall on opposite-sides
of an arbitrary cutoff.

Objectives: Given that ASD traits and symptoms exhibit a continuous distribution in nature, we conducted a quantitative analysis of monozygotic
twin-twin differences in autistic trait severity in a large sample of identical twins with and without ASD (n=347 pairs).

Methods: Twins were assessed using a standardized quantitative measure of autistic traits, the Social Responsiveness Scale-2 (SRS-2); the
subjects represented the full range of autistic trait variation observed in nature. Seventy-nine of the identical pairs involved at least one twin
clinically-diagnosed with ASD—these encompassed all monozygotic (MZ) twin pairs who were SRS-2-phenotyped within the Interactive Autism
Network (IAN) registry and the Autism Genetic Resource Exchange (AGRE); the latter were additionally assessed using the Autism Diagnostic
Observation Schedule (ADOS).

Results: Probandwise concordance for MZ pairs in which the proband was clinically-affected by ASD was 91% by research diagnosis, lower by
community diagnosis; four out of five MZ pairs confirmed discordant by research diagnosis were female. The SRS-2 mean scores for clinically-
affected twins were pathologically shifted approximately 3.5 standard deviations in comparison to the twins ascertained from the general
population. MZ twin-twin difference scores exhibited a continuous distribution in each group (Figure 1), with pairs from the general population
(Panel A1) spanning a much narrower range of differences than the clinical groups (Panels A2 and A3). MZ twin-twin intra class correlations were
markedly higher in the general population (0.86) than among clinically-affected pairs (0.42), suggesting that much of the SRS-2 measured variation
in symptom severity above the threshold for clinical diagnosis is unrelated to the heritability of the condition itself. Many MZ pairs lie on opposite
sides of a diagnostic threshold (Panel B), yet generally differ by less than 1.55D of the SRS-2 measurement. There were no age effects on MZ twin
trait correlations, and for presumed discordant pairs, the magnitude of difference was comparably reflected by the SRS-2 and ADOS (Panel C).
Conclusions: These findings support very substantial heritability for ASD, with symptom burden distributed across a continuous severity gradient
that extends to the general population. Extreme discordance for autistic trait burden in MZ twins is rare, and its frequency is inflated when
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diagnosis relies exclusively upon community ascertainment. Although both autism and autistic trait variation in the general population are
strongly genetically influenced, inter-individual variation in severity above the threshold for diagnosis may be significantly affected by non-
shared environmental factors, possibly operating early in life, and incurring random deviations from an identical co-twin’s social developmental
trajectory. This has major implications for biomarker studies involving clinical subjects, and for the elucidation of non-inherited factors that may
exert enduring influences on the severity of clinical autistic syndromes

129.002 The Genetics of Childhood Disintegrative Disorder

A.R. Gupta’, C. Sullivan?, A. WestphaP, K. A. Pelphrey?, F. Shic>® and A. Jack’, (1)Pediatrics and Child Study Center, Yale University, New Haven, CT,
(2)vale University, New Haven, CT, (3)Child Study Center and Department of Psychiatry, Yale University, New Haven, CT, (4)University of Virginia,
Charlottesville, VA, (5)Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, WA, (6)Pediatrics, University
of Washington School of Medicine, Seattle, WA, (7)The George Washington University, Washington, DC

Background: There is abundant evidence for the contribution of rare variants to autism spectrum disorder (ASD). However, little is known about
the genetics of childhood disintegrative disorder (CDD) due to the rarity of this condition (1-2/100,000) and of autistic regression in general. Given
the rarity, severity, and apparently sporadic transmission seen in most CDD cases, we hypothesized that rare variants also contribute to the
etiology of CDD. Investigating the genetics of CDD will help elucidate the pathophysiology of a disorder which is not well understood.

Objectives: To identify rare variants that are associated with CDD, to determine if the candidate genes affected by these variants are coexpressed
and/or belong to a common molecular pathway, and to compare these genes to those identified in an independent cohort of subjects affected by
autistic regression.

Methods: We performed whole exome sequencing and copy number variant analyses of 18 families affected by CDD, which included 18 probands,
18 unaffected sibling controls, and their parents, to identify three types of rare (novel or found at most once across online and in-house
databases) protein-changing variants: (1) de novo, (2) homozygous, and (3) hemizygous (mother-to-son transmission on chrX). We used the human
BrainSpan exon-array transcriptome dataset to plot the brain expression profile of CDD candidate genes and conduct co-expression analysis.
Results: We identified one or more rare variants for all but one proband. CDD candidate genes did not overlap with high-confidence ASD genes.
One gene, SUPT20HL2, which may play a role in transcription, was affected in two unrelated probands. Candidate genes that were found to be
most conserved at variant position and most intolerant of variation (TRRAP, ZNF236, KIAA2018) also play a role or may be involved in transcription.
A significant number of CDD candidate genes were co-expressed (P=0.0059). Overall, the candidate genes are more highly expressed in non-
neocortical regions (amygdala, cerebellum, hippocampus, thalamus, striatum) versus neocortical regions. Moreover, there are increasing levels of
expression in amygdala, striatum, and hippocampus during 1-6 years of age, the range that encompasses symptom onset. We compared the
difference in median expression levels between non-neocortical and neocortical regions for genes affected by nonsynonymous and synonymous
variants in CDD probands and their unaffected siblings, as well as ASD probands from the Simons Simplex Collection (SSC) both with (SSC+R) and
without (SSC-R) regression. The expression profile of CDD candidate genes is qualitatively distinct from all comparison gene sets except for that of
nonsynonymous variants in SSC+R.

Conclusions: There are important areas of overlap and difference between the genetics of CDD and ASD, perhaps reflecting the similarities and
differences between the clinical features of these two disorders. Although there is no overlap between the list of candidate genes, both contain
genes which play roles in transcription, offering clues to the pathophysiology of the disorders. The similarity of the expression profile of
candidate genes for CDD and SSC+R suggest a pattern relevant to regression.

129.003 Exome Sequencing in 8,737 Families Affected By Autism Spectrum Disorder

P. Feliciano’, X. Zhou?, I. Astrovskaya’, T. Turner?, S. Xu', J. Hall', T. Wang®, L. Brueggeman?, L. Green Snyder’, T. Yu®, E. E. Eichler”, B. J. O'Roak’, J. ).
Michaelson®, L. Grosvenor®, N. Volfovsky', Y. Shen8, W. K. Chung® and S. Consortium’, (1)Simons Foundation, New York, NY, (2)Department of Systems
Biology, Columbia University, New York, NY, (3)University of Washington, Seattle, WA, (4)Department of Genome Science, University of Washington,
Seattle, WA, (5)Psychiatry, University of lowa, lowa City, IA, (6)Harvard Medical School, Boston, MA, (7)Molecular and Medical Genetics, Oregon
Health & Science University, Portland, OR, (8)Columbia University, New York, NY, (9)Pediatrics, Columbia University, New York, NY

Background:

Autism spectrum disorder (ASD) is a genetically heterogeneous condition, caused by a combination of rare de novo and inherited variants as well
as common variants in at least several hundred genes. Previous research has identified approximately 100 high-confidence autism risk genes.
However, significantly larger sample sizes are needed to identify the complete set of genetic risk factors, which are estimated to include several
hundred genes. We have recruited more than 50,000 individuals with ASD and their available first-degree family members into a recontactable
research cohort called SPARK (SPARKForAutism.org).

Objectives:

To identify new high-confidence autism risk genes and identify mechanisms of biological convergence among these genes.

To return results to individual families with genetic variants in newly discovered and previously known high-confidence autism risk genes in order
to accelerate clinical research targeted to specific genetic etiologies.

Methods:

Participants were recruited and consented online and provided saliva. Whole exome sequencing (WES) and genotyping data were generated for a
pilot study of 457 families, including 465 individuals with autism. We subsequently expanded our analyses to 8,737 families, including 9,843
individuals with autism spectrum disorder and 17,772 of their first-degree family members. We identified several classes of genetic variants across
multiple modes of inheritance (de novo, mosaic, and transmitted), including rare and deleterious single-nucleotide variants, small
insertion/deletion variants and large copy number variants.

Results:

In our pilot study of 457 families, we identified nine newly emerging high-confidence autism risk genes. We also identified a returnable genetic
cause in 10.8% of families. In our expanded cohort, initial analyses have identified de novo and inherited variants in genes and loci that are
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clinically recognized causes or significant contributors to ASD in hundreds of families. The dataset has also identified numerous novel candidate
loci, which are now being investigated. In order to accelerate knowledge in ASD, we have released all genomic and phenotypic data from these
families to the research community.

Conclusions:

We have developed an interdisciplinary, collaborative high-throughput workflow for identifying, confirming and returning individual genetic
results related to autism spectrum disorder to hundreds of research participants. Further analyses will greatly increase the number of high-
confidence genetic risk factors associated with ASD and also contribute to a deeper mechanistic understanding of the genes and pathways that
lead to ASD during development. Returning genetic results to SPARK participants will enable autism research that incorporates genetic etiology at
scale.

129.004 Characterizing the Neural Phenotype of CHD8 and CHD8-Regulated Targets

C. M. Hudac', ). Gerdts', T. Turner?, E. E. Eichler?, S. J. Webb' and R. Bernier', (1)Psychiatry and Behavioral Sciences, University of Washington, Seattle,
WA, (2)University of Washington, Seattle, WA, (3)Department of Genome Science, University of Washington, Seattle, WA

Background:

CHD8 is one of the most commonly identified genes in ASD with the most prevalent recurrent de novo mutation rate in ASD cohorts and present a
strong genetically-defined subtype of ASD (Bernier et al., 2014). Given the regulatory effects of CHD8 on other neurodevelopmental genes (Cotney
et al, 2015), recent evidence indicates that individuals with disruptive ASD-risk mutations to genes that are targeted by CHD8 exhibit a shared
phenotype. Little is known about the human neural phenotype; however, Chd8 haploinsufficient mice exhibit altered auditory functional
connectivity (Suetterlin et al,, 2018), which may suggest issues in processing auditory information.

Objectives:

We sought to characterize the neural phenotype associated with CHD8 and genes regulated by CHD8, and predicted a shared neural phenotype.
Methods:

Participants (N=106, see Table 1) were grouped based upon genetic and diagnostic etiology: CHD8, Target, Non-Target, No Event ASD (i.e., no known
disruptive genetic event), and Typically-Development (TYP). CHDS8 target versus non-target functional gene groups were dichotomized based on
prior research (Cotney et al., 2015). A passive auditory oddball EEG experiment (Hudac et al., 2018) measured attention and speed of habituation
as reflected by the central N1(60-140 ms). Multilevel analyses (SAS 9.4) tested group differences in condition (i.e., deviant tone vs. repeated tone)
and habituation (i.e., the rate of decreasing P3a amplitude).

Results:

N1amplitudes revealed the predicted pattern, F(4, 2400) = 2.89, p =.021, such that auditory deviance was larger in CHD8 and Target groups, relative
to Non-Target group, p's <.036, but not the No Event ASD group, p =.78. These effects were in part driven by the overall large N1 response of the
Non-Target group (~8 pV) relative to the other groups (~6.5 uV). Notably, neither the CHD8 or Target groups differed from the No Event (i.e.,
“idiopathic” ASD) group, p's > 15. There were no significant omnibus effects of habituation. However, pairwise comparisons indicated unique
patterns of deviance (trial level p’s < .05, LSD), such that the CHD8 group exhibited early effects (before trial 40) and the Target group exhibited
later effects (after trial 20).

Conclusions:

Children with disruptive CHD8 mutations share a similar neural phenotype to children with a disruptive mutation to a gene targeted by CHDS.
Critically, this shared phenotype is distinct from genes not targeted by CHD8, which suggests a potential converging genetic mechanism
associated with CHD8 that may have implications for an array of high-confidence ASD risk genes. We will discuss these implications and the
potential for the distinct habituation patterns as they pertain evidence of overconnectivity in Chd8 mice.
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130.001 The Cerebellar Dentate Nucleus in Autism: Are Neurons and Their Perineuronal Nets Preserved Despite Missing Purkinje
Cells?

C. Brandenburg, B. White, C. Ensor and G. J. Blatt, Hussman Institute for Autism, Baltimore, MD

Background: Human postmortem studies from our laboratory and others have shown differences in Purkinje cell (PC) number, size and gene
expression in the autism brain. In fact, PC dysfunction is the most consistent neuropathological finding in autism, with as many as 75% of cases
showing reduced numbers. The lateral hemisphere displays the greatest PC decrease reported in autism. However, the dentate nucleus (DN),
which normally receives projections from the lateral hemisphere, did not seem to be affected in preliminary studies of total neuron numbers in
autism, although very few postmortem cases have been analyzed. The DN harbors the greatest percentage of neurons in the brain surrounded by
a perineuronal net (PNN). Genes involved in PNN formation and function have been implicated in autism.

Objectives: Given the known PC reductions in autism, we aimed to determine whether there are further deficits in neuronal numbers within the
cerebellar circuitry, as DN neurons are likely to be impacted by PC deficits. PNNs around the DN neurons were also quantified.

Methods: Inmunohistochemistry was performed on human postmortem brain tissue from twenty control and twenty autism cases. From each
case, five 40um sections at every sixth interval through the DN were immunostained for anti-HPLN1, a link protein in the PNN, with neutral red as
a counterstain for total neuron counts. Tissue was treated for antigen retrieval with tris-buffer (pH 9) for ten minutes in a scientific microwave at
98°C, followed by twenty minutes of hydrogen peroxide, forty-eight hours of incubation with primary antibody (anti-HPLN1 1:125, R&D systems),
two hours with anti-goat secondary antibody (1:600, Vector Laboratories), one and a half hours with avidin-biotin complex (Vector Laboratories)
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with buffer rinses between each step. Nickel-DAB reaction was followed by 30 minutes of neutral red, dehydration through a series of ethanol
solutions and five minutes of xylene before being coverslipped. A Zeiss Microbrightfield Stereoinvestigator system was used to quantify neuronal
densities within the DN contour. The density of neurons surrounded by a PNN, neurons without a PNN and total neuron numbers were estimated
with the optical fractionator method then divided by the total estimated area using the Cavalieri method within the software.

Results: The density of neurons with PNNs, based on HPLN1 expression, was not different between control (mean= 2,429.39+892.37 neurons/mm?3)
and autism (mean= 2,141.63+569.80 neurons/mm3). The density of neurons without a PNN also showed no differences in control (mean=
2,896.47+958.23 neurons/mm?) or autism (mean= 2,901.33+995.33 neurons/mm3) and therefore total neuron numbers were similar (control mean=
5,325.86+1,628.85 and autism mean= 5,042.96+1,202.45 neurons/mms3).

Conclusions: Despite reports of significant reductions in the number of PCs in the lateral hemisphere of the cerebellum, similar reductions are not
evident in the DN. Thus the targets of PC output within the DN appear to be preserved by the remaining PCs and inferior olive input. Furthermore,
the proportion of neurons surrounded by PNNs compared to those without appear to be unaltered. Further work is underway to determine
whether activity-dependent components of the PNN, such as aggrecan, are affected while total PNN numbers remain unchanged.

130.002 Age-Related Changes in Axon Density and Myelin Thickness Are Altered in ASD
K. D. Murray™?, A. Carr®, T. A. Avino®, S. Taylor* and C. M. Schumann?®3, (1)Center for Neuroscience, UC Davis, Davis, CA, (2)Psychiatry and Behavioral

Sciences, UC Davis School of Medicine, Sacramento, CA, (3)MIND Institute, UC Davis, Sacramento, CA, (4)Public Health Sciences, University of
California, Davis, Sacramento, CA

Background: Brain imaging studies have linked autism spectrum disorder (ASD) symptomatology to impairments in neuronal communication and
cortical synchrony, with the prevailing hypothesis being over-connectivity of local brain regions and under-connectivity of distant regions.
However, the cellular developmental trajectory that underlies alterations in neuronal connectivity remains understudied. Postmortem human
brain tissue provides an invaluable opportunity to evaluate axonal ultrastructure in brain regions implicated in ASD. Electron microscopy of
frontal lobe white matter reveals a disproportionate density of short- and long-range axons in ASD that varies with age (Zikopoulos et al 2018).
Although there is extensive evidence of aberrant temporal cortical and subcortical development in ASD, the microscopic ultrastructure of axons in
temporal white matter remains unknown.

Objectives: Our goal is to identify the neurodevelopmental changes in cortical axonal ultrastructure in white matter below the superior temporal
gyrus (STG) and fusiform gyrus (FG) in neurotypical (NT) human brains, and determine if this trajectory is altered in ASD.

Methods: Postmortem human brain samples from 30 male cases (15 ASD, 15 age-matched NT controls) ranging from 2-44 years of age were micro-
dissected from superficial and deep white matter of the inferior longitudinal fasciculus underlying STG in the dorsal region and FG in the ventral
region. Tissue was prepared for ultrastructural analysis by electron microscopy (Liu and Schumann 2014). Ultrathin (70nm) sections were imaged
at high resolution (8,400x magnification) to manually measure axon density, size, and myelination thickness. Small/medium axons (inner-
diameter <0.7uM) in superficial white matter are presumed to be more short-ranging whereas larger axons (>0.7uM) in deeper white matter are
presumed to be long-ranging.

Results: The density of smaller size axons decreases with age in NT superficial white matter underlying FG (p<0.01) and STG (trend p<0.08). This
age-related NT decrease in axon density does not occur in ASD in either region, and in fact slightly increases, leading to an overall increase in the
density of smaller axons in ASD relative to NT in STG superficial white matter (p <0.01). In contrast, there is a reduction in small axon density in FG
deep white matter (p<0.05). The thickness of myelin in larger axons in superficial white matter underlying STG increases with age in NT (p<0.01),
but not in ASD, leading to an overall decrease of myelin thickness in ASD in both STG and FG relative to NT (p<0.01).

Conclusions: The increase in density of smaller axons underlying STG is consistent with the hypothesis of over-connectivity of short-range local
connections. The density of smaller axons decreases with age in neurotypical development, likely attributed to continual refinement of
connections and synaptic pruning. However, this pattern of fine-tuning local temporal lobe connectivity is not as evident in ASD. Myelin thickness
of larger, presumably longer-range, axons increases in neurotypical development with age, however this increase does not occur in ASD. In fact,
myelin thickness of larger axons is reduced in ASD, which may have a dramatic impact on neuronal communication.

130.003 Gut Feelings: Linking Gastrointestinal Multi-Omic Profiles with Complex Phenotypes in Pediatric ASD
R. A. Luna™?, T. Savidge'?, R. P. Goin-Kochel'?, C. M. Powell, C. Redel™, K. C. Williams® and J. Versalovic?®, (1)Baylor College of Medicine, Houston, TX,
(2)Texas Children's Hospital, Houston, TX, (3)Neurobiology, UAB School of Medicine, Birmingham, AL, (4)Pediatrics, Baylor College of Medicine, Texas

Children's Hospital, Houston, TX, (5)Nationwide Children's Hospital, Columbus, OH, (6)Pathology & Immunology, Baylor College of Medicine,
Houston, TX

Background: Chronic gastrointestinal (G) issues are a significant co-morbidity in autism spectrum disorder (ASD), and behavioral challenges, such
as self-injurious and aggressive behaviors as well as sleep disruption, have been associated with the manifestation of Gl symptoms. It is
especially important to establish a way to identify when Gl issues, such as abdominal pain, are present in autistic individuals who may be unable
to directly communicate the location or source of their discomfort, where behavioral changes may be the only indication in these cases. While the
role of the gut microbiome in human health is now well established, alterations in the composition of the gut microbiota in patients with
neurodevelopmental disorders have been shown to correlate with clinical symptoms such as functional Gl disorders (FGIDs).

Objectives: This study represents the largest, most well-controlled exploration of the gut microbiome and metabolome in pediatric ASD. Autistic
children, unaffected siblings, and unrelated typically developing controls were compared. Comprehensive clinical data, including behavioral and
Gl phenotypes, have been analyzed in parallel with microbiome and metabolome results to create novel multi-omic profiles.

Methods: Extensive clinical history was obtained as well as data from several behavioral surveys (Sensory Profile-2, the Repetitive Behavior Scale-
Revised, Aberrant Behavior Checklist, Social Responsiveness Scale, and the Child Behavior Checklist) and a two-week diary detailing diet, stooling
pattern (Bristol stool ratings and stool frequency), and Gl pain. Stool specimens were collected from pediatric subjects with ASD (n=145),
unaffected siblings (n=48), and unrelated typically developing children (n=219). The QPGS-Rome Il questionnaire was also utilized for the
identification of FGIDs across all three groups. Microbiome and mycobiome characterization and global metabolomics were performed. Multiple
bioinformatics and biostatistical approaches were utilized to identify individual organisms (both bacterial and fungal) and metabolites of interest.
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Results: Differences in both microbial composition and diversity were observed across groups. The greatest shifts in the gut microbiome were
associated with Gl pain, with distinct differences noted in the ASD group that reported pain. Statistically significant differences (p<0.05) were
observed in the relative abundances of several organisms that were previously reported as associated with pediatric ASD. These organisms were
also associated with specific behavioral patterns and overall severity as well as with a variety of metabolites, including metabolic pathways
associated with glutamate and tryptophan metabolism. Unique microbial profiles were also associated with additional behavioral (i.e. self-
injurious behavior) and dietary variables (i.e. processed food consumption).

Conclusions: The microbiome-gut-brain axis is emerging as a key component of ASD phenotypes. Distinct differences exist in the gut microbiome
and metabolome of children with ASD compared to their typically developing peers. Within ASD, subgroups can be identified based on complex
phenotypes composed of behavioral characteristics, GI symptoms, and microbiome/metabolome profiles, and these multi-omic profiles will aid in
identifying less communicative autistic individuals who may be experiencing Gl pain as well as assist in the development of meaningful selection
criteria for future microbially-mediated therapeutic interventions.

130.004 Exposome-Wide Association Study in Autism Spectrum Disorder Using Targeted and Untargeted Metabolomics Platforms
C. Hernandez-Ferrer’, D. |. Walker?, C. C. Johnson®, M. K. Chung®, I. H. Lee, W. J. AlvareZ', C. J. Patel* K. D. Pennell?, D. P. Jones® and S. W. Kong"®,
(1)Computational Health Informatics Program, Boston Children's Hospital, Boston, MA, (2)Department of Environmental Medicine and Public
Health, Icahn School of Medicine at Mount Sinai, New York, NY, (3)Civil and Environmental Engineering, Tufts University, Medford, MA,
(4)Department of Biomedical Informatics, Harvard Medical School, Boston, MA, (5)Emory University, Atlanta, GA, (6)Department of Pediatrics,
Harvard Medical School, Boston, MA

Background: Both genetic and environmental risk factors contribute to the liability for autism spectrum disorder (ASD). Epidemiologic studies
show that multiple environmental factors could be associated with increased risks of ASD; however, direct measurement of environmental
exposures during critical periods of brain development is challenging due to a lack of technology to monitor the exposome during the critical
periods of brain development as well as limited availability of relevant biospecimens.

Objectives: To characterize the exposome - the totality of environmental exposures throughout development and lifespan - in patients with ASD
and their family members compared to children without ASD using both targeted and untargeted metabolomics platforms.

Methods: Plasma samples (N=1,803) from patients with ASD, their family members and children without ASD were collected from the
biorepositories of the Autism Speaks, Boston Children’s Hospital, and National Institute of Mental Health. Using gas chromatography - tandem
mass spectrometry (GC-MS/MS), 80 chemicals including the neurotoxicants previously reported as environmental risk factors of ASD and the other
toxicants were quantitively measured. For the same samples, we used liquid chromatography - high resolution mass spectrometry (LC-HRMS) to
measure more than 22,000 features of both exogenous and endogenous origins. To prioritize exposure biomarkers of ASD, we fitted a generalized
linear model to each of exogenous and endogenous chemicals after controlling for age, gender and shared environmental effect for each family.
Furthermore, metabolic pathways perturbed in ASD were identified using annotated endogenous chemicals from LC-HRMS. Finally, the impact of
exogenous chemicals on known biological pathways were analyzed by integrating GC-MS/MS measures with annotated chemicals in biological
pathways from the Kyoto Encyclopedia of Genes and Genomes.

Results: GC-MS/MS analysis comparing cases with controls did not reveal any significant correlation between exogenous exposure biomarkers
and ASD status after false discovery rate (FDR) correction. For 24 exogenous chemicals, the plasma concentrations were significantly correlated
with blood gene expression levels of 822 transcripts at FDR < 0.05, which were enriched in focal adhesion, Fc epsilon RI signaling pathway, and
proteoglycans in cancer. For LC-HRMS data, we found 191 features significantly associated with ASD compared to controls (FDR < 0.05). More than
half of the significant features from LC-HRMS showed higher concentrations in ASD compared to controls including 35 annotated chemicals
matching endogenous metabolites (N=13), dietary nutrients (N=8), pharmaceuticals (N=4), and environmental pollutants (N=2). Furthermore,
concentrations of 10 exogenous exposures were significantly correlated with 736 features from LC-HRMS (FDR < 0.05) that were enriched in de
novo fatty acid biosynthesis, C21-steroid hormone biosynthesis and metabolism, and vitamin D3 metabolism among others.

Conclusions: We performed the largest exposomic study in ASD and discovered endogenous and exogenous exposures significantly associated
with ASD after controlling for shared environmental effect. By integrating GC-MS/MS data with gene expression and untargeted metabolomics

profile, we highlighted physiological changes due to exogenous environmental exposures suggesting potential biological mechanism associated
with environmental risk factors.

Oral Session - 6A

Cognition: Attention, Learning, Memory
131 - Cognition and Motor Control

1:30 PM - 2:25 PM - Room: 517C

1:30

131.001 Information Processing in Autism Is Less Impacted By Increasing Decision Complexity
G. D. Farmer'?, S. Baron-Cohen’ and W. J. Skylark?, (1)Division of Neuroscience & Experimental Psychology, University of Manchester, Manchester,

United Kingdom, (2)Psychology, University of Cambridge, Cambridge, United Kingdom, (3)Autism Research Centre, Department of Psychiatry,
University of Cambridge, Cambridge, United Kingdom

Background: Recent studies have found that people with autism make more consistent and conventionally-rational decisions than do
neurotypical (NT) adults (e.g., Farmer et al., 2017). However, little is known about the processes of information sampling and integration that
underlie these patterns of behaviour. Studies of NT decision-makers have found that these processes can be illuminated by tracking eye-
movements during the decision.

Objectives: To use eye-tracking to test for differences in the information processing that underpins autistic and NT decision-making.

Methods: 35 autistic adults were matched on age, gender, and 1Q to 35 NT participants. The experimental task consisted of choosing an apartment
to rent from a set presented in table format, where each apartment differed in several attributes (e.g., Rent, Cleanliness, Distance). We varied the
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number of apartments (N_apartments = 2,3,5,7) and number of attributes (N_attributes = 2,3,5,7) giving 16 combinations in a 4x4 design. The tables
were presented on a screen while the participant’s gaze was tracked. We measured several variables including decision time, transition patterns
(within apartment or within attribute), search depth (proportion of cells in the table inspected), and proportion of time spent inspecting the
ultimately-chosen apartment.

Results: There was a main effect of the number of attributes such that more attributes resulted in slower decision times (F(1.77,120.37)=43118,
p<.01), reduced search depth (F(1.81,123.27)=253.23,p<.01), and an increased proportion of time spent fixating on the ultimately-chosen apartment
(F(2.70,183.75)=5118,p<.01). The same pattern was observed for the number of apartments on decision time (F(1.80,122.63)=453.96,p<.01), and search
depth (F(1.78,120.96)=311.73,p<.01). Increasing the number of attributes led participants to transition more frequently from one cell to another
within apartments (F(2.21,150.38)=99.27,p<.01), and increasing the number of apartments led participants to transition within attributes more often
(F(2.03,137.87)=36.55,p<.01). There were no main effects of autism, and no interactions between autism and the number of apartments on any of
the performance measures. However, there were significant interactions between autism and the number of attributes. The autism group’s
decision times did not slow as much with increasing numbers of attributes (F(1.77,120.37)=9.61,p<.01). The autism group’s search depth fell more
with increasing numbers of attributes (F(1.81,123.27)=5.91, p<.01), and, with increasing attributes, the autism group increased by more the
proportion of time spent fixating the ultimately-chosen apartment (F(2.70,183.75)=4.83,p<.01).

Conclusions: This is the first study to use eye-tracking to examine the information processing underpinning multi-attribute decision-making in
autism. There is an intriguing pattern suggestive of broadly the same strategy as NT decision-makers, but one that is less impacted by increasing
the number of attributes that are available. One interpretation is that people with autism attach great weight to a small number of attributes,
either as a simplifying heuristic or because those attributes are stronger, more valid cues to the utility of an option for this population.

131.002 Identification of Autism Spectrum Disorder Subgroups Based on Facial Expression Recognition Performance Profiles: Links
to Clinical Symptoms and Neurofunctional Responses

H. Meyer-Lindenberg’, B. Oakley?, C. Moessnang?, J. Ahmad?, H. L. Hayward®, J. Cooke?, D. V. Crawley? R. Holt%, S. Baron-Cohen®, H. Tost?, A. Meyer-
Lindenberg?, D. G. Murphy’ and E. Loth? (1)King's College London, London, United Kingdom, (2)Forensic and Neurodevelopmental Sciences, Institute
of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom, (3)Department of Psychiatry and Psychotherapy,
Central Institute of Mental Health, University of Heidelberg, Mannheim, Germany, (4)Institute of Psychiatry, Psychology and Neuroscience, King’s
College London, King's College London, London, United Kingdom, (5)University of Cambridge, Cambridge, United Kingdom, (6)Autism Research
Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom, (7)Department of Forensic and Neurodevelopmental
Sciences, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom

Background:

Emotion recognition, a critical aspect of social communication, is underpinned by a well-known functional network, including the amygdala and
fusiform gyrus, altered in autism spectrum disorder (ASD).

Impairments in emotion recognition in ASD groups relative to controls and differences in amygdala/FG activation have been found in some, but
not all studies. This may be due to differences between the employed tests, which varied in terms of their stimulus features (e.g. basic vs.
complex emotions, presentation times) and/or due to heterogeneity among autistic individuals.

Objectives:

Our first aim was to create a profile of behavioural emotion recognition capabilities across three facial expression recognition tasks to use as a
basis for identifying subgroups. Our second was to ascertain whether these subgroups differed in terms of their clinical symptoms and
neurofunctional activation.

Methods:

Study participants were 148-277 autistic individuals and 107-211 control participants (ages 6-30) with either typical development (TD) or mild
intellectual disability from the EU-AIMS Longitudinal European Autism Project. Participants completed three emotion recognition tasks: the
Karolinska Directed Emotional Faces (KDEF) (basic emotions, long presentation times), the Reading the Mind in the Eyes Test (RMET) (complex
emotions/mental states identified from the eye-region only) and the Fleeting Films task (FF) (naturalistic stimuli, short presentation times).
First, we investigated case-control differences on each measure using accuracy and accuracy-adjusted response time as dependent variables.
Second, we used hierarchical clustering to identify subgroups based on combined performance on all three tasks.

Third, we related subgroups to measures of symptom severity (Social Responsiveness Scale-Revised) and adaptive behaviour (Vineland Adaptive
Behavior Scale-2nd Edition), as well as functional activation in the amygdala and fusiform gyrus (defined using a regions of interest approach)
during a fearful face-matching task.

Results:

Individuals with ASD differed significantly from TD participants across all tasks in terms of accuracy (KDEF: p = 9.8e-05, d = 0.36; RMET: p = 2.7e-06,
d = 0.43; FF: p = 5.7e-03, d = 0.38). Accuracy-adjusted response times showed significant differences in tasks with shorter presentation times (RMET:
p = 5.0e-05; FF: p = 0.015).

Hierarchical clustering generated one high- and one low-performing cluster for both the ASD and TD groups, validated by bootstrapping.

In functional validation, the ASD clusters differed significantly from one another in symptom severity (SRS: p = 0.011) and level of adaptive
function (p = 0.045).

In functional brain imaging, the ASD cluster with impaired emotion recognition showed significantly lower amygdala activation than that with
relatively intact emotion recognition bilaterally (left: p = 0.017, d = 0.69; right: p = 0.017, d = 0.845).

Conclusions:

We identified two ASD subgroups based on hierarchical clustering of facial recognition performance profiles. Preliminary external validation of
these subgroups suggests that an impaired subgroup has more severe clinical symptoms as well as reduced recruitment of the amygdala, a
critical node in the emotion recognition network. If these findings are replicated, facial expression recognition profiles may be useful as a
potential stratification biomarker for autism.
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131.003 Age Moderates the Relationship between 1Q and Facial Emotion Recognition at Low but Not High Levels of Autism
Spectrum Disorder Symptom Severity

K. M. Hauschild’, A. N. Gioia® and M. D. Lerner’, (1)Psychology, Stony Brook University, Stony Brook, NY, (2)Psychology, Stony Brook University,
Albertson, NY

Background: There is marked heterogeneity in the facial emotion recognition (FER) abilities of individuals with autism spectrum disorder (ASD;
Harms, Martin, & Wallace, 2010). Due to a prevalent belief that individuals with ASD experience deficits in the implicit encoding and holistic
processing of facial information (Behrmann et al., 2006), one interpretation of this variability has been that it represents individual differences in
the capacity to develop and enact effective compensatory processing strategies (Rutherford & Troje, 2012). This has led to the examination of the
role overall cognitive functioning (often operationalized by an intelligence quotient; 1Q) may play as a proxy for these alternative, compensatory
processing mechanisms in predicting FER abilities (Dyck, Pick, Hay, Smith, & Hallmayer, 2006). However, additional factors that may moderate this
relationship such as participant age (Lozier, Vanmeter, & Marsh, 2014) and stimulus characteristics have rarely been explored. Given that FER
abilities reach maturity during late-adolescence (Thomas et al., 2007) and that typically-developing individuals demonstrate a processing
advantage for own- compared to other-age facial stimuli (Rhodes & Anastasi, 2012), we hypothesized that participant age would moderate the
relationship between IQ and own-age FER abilities such that overall cognitive functioning would only be related to FER abilities until late-
adolescence when FER expertise is typically achieved (Ewing, Karmiloff-Smith, Farran & Smith, 2017). Furthermore, we hypothesized that this
moderation may be contingent upon ASD symptom severity (Webb, Neuhaus, & Faja, 2017).

Objectives: To delineate the relationship between 1Q and own-age FER abilities for adolescents as a function of participant age and ASD symptom
severity.

Methods: One hundred and forty-seven adolescents completed a standardized FER task (see Table 1). 1Q was assessed by the Kaufman Brief
Intelligence Test-2 (KBIT-2; Kaufman & Kaufman, 2004). ASD symptom severity was determined by the Autism Diagnostic Observation Schedule-2
Severity Score (ADOS-2; Lord et al., 2012). A three-way interaction model whereby participant age moderated the relationship between IQ and child
FER errors, with this effect in turn moderated by ASD severity was tested.

Results: Results revealed a three-way interaction (B = -.005; p =.01) indicating that age moderated the relationship between 1Q and errors in child
FER (i.e., the relationship was strongest in the youngest adolescents, weaker in slightly older adolescents, and non-significant in the oldest
adolescents), only when participants had low, but not moderate or high levels of ASD symptom severity. At moderate and high levels of ASD
symptom severity, 1Q significantly predicted own-age FER errors regardless of participant age (see Figure 1).

Conclusions: As predicted, results indicated that the relationship between 1Q and child FER errors was moderated by participant age for
adolescents. This suggests that overall cognitive ability may only relate to behavioral performance on tasks of FER until a level of developmental
expertise is achieved (during late-adolescence). However, this moderation was also found to be contingent upon level of ASD symptom severity
indicating that individuals with ASD may rely on compensatory FER strategies that are more closely and continuously tied to aspects of general
cognitive functioning.

131.004 Kinematics of Prospective Motor Control in Autism Spectrum Disorder: An Exploratory Multilevel Modelling Analysis of
Goal-Directed Finger Movements during Smart-Tablet Gameplay

Y. W. Chua'? S. C. Lu?, P. Rowe?3, C. Tachtatzis?*, I. Andonovic?*, A. Anzulewicz’, K. Sobota® and J. Delafield-Butt?, (1)Faculty of Humanities and Social
Sciences, University of Strathclyde, Glasgow, United Kingdom, (2)Laboratory for Innovation in Autism, University of Strathclyde, Glasgow, United
Kingdom, (3)Department of Biomedical Engineering, University of Strathclyde, Glasgow, United Kingdom, (4)Department of Electronic and Electrical
Engineering, University of Strathclyde, Glasgow, United Kingdom, (5)Harimata Sp. z.0.0., Krakow, Poland

Background:

Disturbance in movement is widely observed in autism and differences have been measured at the level of movement kinematics. Anzulewicz et
al (2016) showed that gesture patterns from smart-tablet gameplay can distinguish between children with autism (ASD) and typically developing
children (TD) with high accuracy using a machine learning algorithm, but a limitation of the data-driven approach used is that distinguishing
features included in the algorithm may not be grounded in theory.

It has been suggested that prospective control of movement is disrupted in autism, and this may result from impairments in using sensory
feedback as the movement unfolds, despite intact control of internally generated movements. Furthermore, movement kinematics variables
which are influenced by task difficulty and change with motor development have been identified to indicate prospective motor control.
Objectives:

The objective of the analysis is to explore differences between ASD and TD children in the kinematics of prospective motor control during goal-
directed finger movements to different target distances, using data collected by Anzulewicz et al (2016).

Methods:

Touch-screen position coordinates of 4775 goal-directed swipes made during a smart-tablet gameplay by 82 children, aged 3-5 years old, were
analysed. Target distance was calculated as the length between start and end position of each swipe and five kinematic variables related to
prospective motor control were calculated from time differentials of position, namely: (1) peak velocity of the full movement, (2) peak velocity of
the first movement unit (1MU), (3) number of movement units (velocity peaks), (4) % time in deceleration and (5) % time to peak velocity.
Multilevel modelling was conducted in Stata13.1 to analyse the fixed effects and interaction effect of target distance and ASD diagnosis on each
kinematic outcome, including a random effect to control for correlation in the kinematic outcome for swipes by the same individual.

Results:

Increase in 1cm target distance led to an increase in peak velocity of the full movement, and ASD children showed a greater increase than TD
(Interaction: 3%, Cl: 1% to 4%, p<0.001). TD children showed a 3% reduction in peak velocity (1MU) (CI: -5% to 0%, p=0.05) and decelerate 0.41%
longer (Cl: 0.20% - 0.63%, p<0.001) for more distant targets, but children with ASD showed the opposite relationship (Peak velocity (1MU) -
Interaction: 9%, Cl: 3% to 14%, p<0.0071; Deceleration - interaction: -0.54%, Cl: -0.93% to -0.14%, p=0.008). ASD children reached a peak in velocity
later for more distant targets (Interaction: 1.28%, Cl: 0.39% to 2.16%, p=0.005), but no relationship is seen for TD children. On average, ASD children
have 31% more movement units than TD (Cl: 1% to 70%, p=0.04), but showed a 3% smaller increase in movement units for more distant targets (Cl:
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-5% to -1%, p=0.007).
Conclusions:

The kinematics of prospective control is different for children with ASD and TD, and may help to identify children with autism. These findings are
consistent with the idea that individuals with ASD may differ in the use of feedback control, and internal feedforward control may be influenced
differently by external constraints such as target distance.

Oral Session - 6B

Social Cognition and Social Behavior
132 - Socioemotional Functioning
2:30 PM - 3:25 PM - Room: 517C
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132.001 Tell Me More: Storytelling in Autism Reflects Motor, Executive, and Social Impairments
C. A. Koch', M. Stabile?, I. M. Eigsti?, S. H. Mostofsky® and B. Tuncgenc®, (1)Developmental Cognitive Neurology, Center for Neurodevelopmental and

Imaging Research, Kennedy Krieger Institute, Baltimore, MD, (2)Psychological Sciences, University of Connecticut, Storrs, CT, (3)Department of
Neurology, Johns Hopkins University School of Medicine, Baltimore, MD, (4)Neurology, Johns Hopkins University, Baltimore, MD

Background: Narratives provide naturalistic insight into social-communicative and cognitive functioning. A recent meta-analysis shows that
children with autism spectrum disorders (ASD) demonstrate impairments in narrative structuring (Baixauli et al., 2016). Reciprocity of movement
(e.g., mimicry of interaction partners, imitation) is also crucial for social development. While mounting research indicates motor deficits and
impaired social reciprocity in ASD, how these impairments are linked across domains is unclear. Associations among storytelling and measures of
motor, executive, and social impairments can help construct the broader picture of behavior and cognition in ASD.

Objectives: This work examines: (a) diagnostic differences in storytelling, as measured by event inclusion and first-person speech, and (b)
associations among storytelling and measures of motor, social, and executive function (EF). Event inclusion reflects memory and narrative
structuring skill; first-person usage reflects flexibility of speech and perspective-taking. We hypothesized that: (a) compared with typically-
developing (TD) children, children with ASD would include less events and use less first-person speech, and, (b) across ASD and TD groups,
storytelling measures would be associated with measures of core social, cognitive, and motor impairments of ASD.

Methods: Twenty-eight children (16 ASD: 1f; 12 TD: 3f; M,g=10.04), matched on age and 1Q, of a total target sample of forty, participated in a
“memory game”. Children watched a recording of a trained actor, who narrated a brief story while performing specific actions (yawning, arm
scratching, face rubbing). Children then retold the story. Sessions were coded for spontaneous mimicry of the narrator’s actions. Children’s retell
was evaluated for proportion of total story events included, and for first-person usage as a proportion of total utterances. Additional measures
included: Social Responsiveness Scale (SRS-2), a praxis gesture imitation task, and mimicry of narrator (social functioning); Physical and
Neurological Examination for Subtle Signs (PANESS, motor functioning); and Behavior Rating Inventory of Executive Function (BRIEF) and Wechsler
Intelligence Scale for Children (WISC-V) Digit Span sub-scale (EF).

Results: The ASD group reproduced fewer events (p=.004) and used less first-person speech (p=.004) than did the TD group, suggesting poorer
narrative structuring in ASD. Bivariate correlations (Figure 1) across groups revealed that event inclusion was correlated with motor (PANESS),
r(26)=-0.57, p=.005, and social-communicative (SRS-2) function, r(26)=-0.58, p=.002, the latter being largely driven by the ASD group. Strong
correlations of event inclusion with EF and praxis did not survive multiple-comparison corrections; event inclusion was not correlated with
mimicry. Due to low dimensionality of first-person speech data, MANOVA was conducted with presence/absence of first-person speech as the
predictor variable (Table 1). Children who produced first-person speech had higher motor control (PANESS: p=.03), social-communication (SRS-2:
p=.02), and EF scores (BRIEF: p=.01). First-person speech was not associated with praxis or mimicry.

Conclusions: Using measures of event inclusion and first-person speech, this study demonstrated deficiencies in narrative structuring in children
with ASD. The findings reveal that storytelling performance is strongly associated with measures of motor and social-communicative functioning.
EF was associated specifically with first-person speech usage. Future analyses with the full dataset will examine how storytelling is associated
with ASD symptom severity.

132.002 Naive Thin-Slice Impressions Reveal Evidence of the Female Camouflage Effect in ASD

M. Cola’, S. Plate’, L. Bateman?, E. F. Ferguson?, V. Petrulla’, A. Riiff', L. D. YankowitZ', K. Bartley?, C. J. Zampelld?, ). D. Herrington’, E. Sariyanidi, B.
Tunc, E. S. Kim', A. de Marchena®, J. Pandey’, R. T. Schultz' and J. Parish-Morris’, (1)Center for Autism Research, Children's Hospital of Philadelphia,
Philadelphia, PA, (2)The Center for Autism Research/CHOP, Philadelphia, PA, (3)Center for Autism Research, The Children's Hospital of Philadelphia,
Philadelphia, PA, (4)University of the Sciences, Philadelphia, PA

Background: Individuals with autism spectrum disorder (ASD) are characterized by social communication challenges and repetitive behaviors that
are quickly detected by experts (de Marchena & Miller, 2017). Recent research suggests that even naive non-experts are capable of forming
accurate impressions about a variety of human dimensions using only narrow windows of experience called “thin-slices” (Slepian, Bogart, &
Ambady, 2014). Growing recognition of sex differences in a variety of observable behaviors in ASD (van Ommren et al., 2017), combined with
research showing that some autistic girls may “camouflage” their symptoms (Lai et al., 2017), suggests it may be more difficult for naive
interlocutors to detect ASD symptoms in females. In this study, we explore “thin-slice” ratings of interaction quality in females and males with and
without ASD.

Objectives: Compare “thin-slice” ratings of matched females and males with ASD, and typically developing (TD) participants. Based on prior
research, we hypothesized that autistic girls would be judged as less different than TD girls, whereas ASD boys would be rated as more drastically
different than TD boys.

Methods: Seventy-three participants with ASD (N=35, 14 females) or TD (N=38, 13 females) completed a 5-minute “get-to-know-you” conversation
with a novel confederate (N=19, 16 females). Diagnostic groups were matched on 1Q (ASD: 107; TD: 108; t=-.43, p=.67), but the TD group was younger
(ASD: 11.63 years; TD: 9.99 years; t=2.60, p=.01). Autistic girls and boys did not differ significantly on overall ADOS calibrated severity scores (t=.91,
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p=.37, Cohen’s d=.31) or scores on the Social Communication Questionnaire (t=17, p=.86, Cohen’s d=.06). After each conversation, confederates
completed a modified version of the Conversation Rating Scale (CRS-ext; Ratto et al., 2011). The CRS-ext includes 6 questions indexing
conversational interest, warmth, flow, boredom, distance, and appropriate eye contact on a 1to 7 Likert scale (range=6-42; higher scores indicate
better conversation). A linear mixed effects model included age, 1Q, sex, diagnostic group, the interaction between sex and diagnostic group, and a
random effect to account for repeated confederates.

Results: There was a trend toward a significant interactive effect of sex and diagnosis on CRS-ext scores (estimate: -5.74, t=-1.85, p=.07; Figure).
Comparing estimated marginal means (Tukey correction) revealed the interaction was driven by a significant sex difference in ASD participants,
such that autistic girls had significantly higher CRS-ext scores than autistic boys (t=3.49, p=.005; Cohen'’s d=.87). TD girls and boys also had
significantly higher scores than ASD boys, but there was no significant difference between ASD girls and TD girls (t=1.48, p=.46; Cohen’s d=.36), TD
girls and boys (t=.66, p=.91, Cohen’s d=.16), or autistic girls and TD boys (t=.95, p=.77; Cohen’s d=.23).

Conclusions: “Thin-slice” ratings of naturalistic conversations hold promise as a low-cost metric to gauge the impression that individuals with
ASD make on naive communication partners in everyday life. However, this method appears to be more effective for the male behavioral
phenotype. These findings add to the literature showing that autistic girls are perceived as “less different” than autistic boys, which may reflect
partially successful camouflaging.

132.003 Associations Among Child Gestures and Measures of Social Communication and Autism Symptoms in Toddlers with and
without ASD during a Home Observation

A. Delehanty and A. Wetherby, Florida State University Autism Institute, Tallahassee, FL

Background: Results of recent research suggest that there is a relationship between early gestures and developmental outcomes in children with
and without autism spectrum disorder (ASD). Unique gesture inventories and the rate that young children use gestures can provide important
indicators of ASD and developmental delay (DD).

Objectives: 1) To describe and compare mean rates of child gestures and communicative functions expressed during a home observation, and 2)
to examine concurrent relationships among these variables and measures of social communication and autism symptoms.

Methods: Participants were 211 toddlers diagnosed with ASD (n = 121), DD (n = 46), and typical development (TD; n = 44) recruited through
screening in primary care from the archival database of the FIRST WORDS Project. Children completed a video-recorded 1) home observation
scored using the Systematic Observation of Red Flags for ASD (SORF; Migngty=56:04, SD=6:19) at a Mg, of 20.01 months (SD=1.70), and 2)
Communication and Symbolic Behavior Scales Behavior Sample (CSBS), A detailed coding scheme was developed and the first author and one
research assistant, blind to child diagnoses, coded child gestures using Noldus Pro® Observer XT.

Results: CSBS: Children with TD scored significantly higher than other groups on all composites (Social, Speech, and Symbolic). Children with ASD
scored significantly lower than children with DD on the Social composite. SORF: Children with ASD scored significantly higher than other groups on
social communication, red flags, and total sum scores. ASD differed from TD, but not DD, on the RRB sum score. Gestures: A total of 40,738
communicative acts was coded. Toddlers with ASD used a median of 9 unique gestures (DD=9; TD=11). Rate of gesture use significantly differed
among all groups (M, ASD=2.7 per minute; DD=3.50; TD=5.21). The ASD group used a significantly lower rate of deictic gestures than DD and TD but
did not differ from DD on rate of conventional and iconic gestures used. Rates of gestures used for behavior regulation differed among all groups;
however, rate of acts for joint attention were not significantly different among DD and ASD groups, and for for social interaction, did not differ
among groups.

Moderate correlations were observed between the CSBS Social and Symbolic composites and rate of deictic and conventional gestures (range
r=.34-46), as well as rate of gestures for behavior regulation and joint attention (r=.25-57). Moderate to strong correlations were observed
between the use of deictic gestures for joint attention and CSBS Social, Speech, and Symbolic composites (r=.53, .41, and .47, respectively).
Moderate to large negative correlations among SORF total scores and rate of gestures for behavior regulation, social interaction, and joint
attention were observed (r =.29-.55).

Conclusions: Previous investigations have studied child gestures in a structured clinical setting. Gathering information within the home
environment is important since 88% of families receive early intervention services at home, and may help teams build consensus on early red
flags of ASD. Results suggest that there may be great potential for incorporating gestures into early developmental screening for toddlers who are
at risk for ASD.

132.004 Age-Related Differences in Adaptive Functioning in Hospitalized Children with ASD: Identifying Subgroups at Risk for
Functional Decline
B.J. Taylor', K. Pedersen?, C. A. Mazefsky® and M. Siegel*, (1)Psychiatry, Maine Medical Center Research Institute, Portland, ME, (2)Department of

Psychiatry, Maine Medical Center, Portland, ME, (3)Department of Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA, (4)Maine
Medical Center - Tufts School of Medicine, Westbrook, ME

Background:

Approximately 30% of youth with autism spectrum disorder (ASD) experience a marked decline in adaptive functioning during adolescence.
However, characteristics defining this vulnerable subgroup are not well understood, including whether age-related declines in adaptive
functioning are apparent for males and females equally. Identifying risk factors for declines in adaptive functioning are necessary given that
lower adaptive functioning is associated with increased risk for internalizing disorders, psychiatric hospitalization, higher healthcare costs, and
decreased capacity for independent living in adulthood.

Objectives:

1) Examine cross-sectional associations between age and adaptive functioning in a large sample of psychiatrically hospitalized male and female
youth with ASD; and 2) Evaluate moderators of the age-adaptive functioning association as a first step toward identifying subgroups for whom
adolescence may be a particularly vulnerable period of development.

Methods:
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Participants were 450 children (79.6% male) with ASD (confirmed by research-reliable ADOS-2) between the ages of 4 and 21 (mean=12.14315).
Participants were recruited from six inpatient units comprising the Autism Inpatient Collection (AIC). Hierarchical linear regression models tested
associations between age and subscales of the Vineland Adaptive Behavior Scale 1. Models were adjusted for verbal ability, nonverbal 1Q, ASD
severity, and maternal education (as an index of socioeconomic status). Finally, each covariate was further examined as a moderator of
associations between age and adaptive functioning. To account for multiple comparisons, only p-values <0.01 were considered statistically
significant.

Results:

In fully adjusted models, age was negatively associated with communication skills (=-0.120, p=0.001), activities of daily living (ADLs) (B=-0.178,
p<0.001), and socialization (B=-0.256, p<0.007; Figure 1). The main effect of age was driven by males as age was unrelated to adaptive functioning
in females after adjusting for covariates. In males, the greatest difference in adaptive functioning was between those <12 and >12 in all domains:
communication (partial n2=0.098), ADLS (partial n?=0.109), and socialization (partial n2=0.146). In females, the greatest difference in adaptive
functioning was between those <14 and >14 in communication (partial n2=0.054) and ADLS (partial n?=0.111), and between those <12 and >12 in
socialization (partial n?=0.070). No variables moderated associations between age and adaptive functioning in males. In females, associations with
age were significantly stronger for those who were minimally verbal relative to fluently verbal in each domain of adaptive functioning:
communication (B=0.798, p=0.007; AR%=.046), ADLs (3=0.914, p=0.006; AR?=.059), and socialization (B=1.431, p<0.001; AR?=/148).

Conclusions:

These cross-sectional findings suggest that failure to meet age-expected gains in adaptive functioning increased with age in males only, with 12
years old as a potential age of onset. Because ASD samples are predominantly male (representative of the ASD population), previous reports of an
adolescent-decline in adaptive functioning may have been driven by male participants. In females, failure to meet age-expected gains in adaptive
functioning may be most evident for those with verbal communication deficits. Longitudinal studies are needed to evaluate predictors of change
in adaptive functioning over the course of development and identify mechanisms by which the transition into adolescence may compromise
adaptive functioning in youth with ASD.

Poster Session
136 - Cellular models/stem cells
5:30 PM - 7:00 PM - Room: 710

1 136.001 3D Forebrain-like Organoids Mimic Fetal Brain Development and Provide a Platform of Studying the Effect Autism-
Associated Mutations on Corticogenesis and Chromatin Dynamics

R. M. Mulqueen’, B. A. DeRosa’, F. J. Steemers?, A. J. Fields’, A. C. Adey"? and B. J. 0'Roak’, (1)Molecular and Medical Genetics, Oregon Health &
Science University, Portland, OR, (2)lllumina, Inc., San Diego, CA, (3)Knight Cardiovascular Institute, Oregon Health & Science University, Portland,
OR

Background: Key regulatory networks control critical aspects of human cerebral cortex formation. Cellular differentiation, migration, and cortical
lamination are controlled by precise dynamic shifts in epigenetic states. Genetic risk data from de novo mutations in simplex cases of autism
spectrum disorder (ASD) converge during fetal brain development and risk genes form key regulatory networks. However, our understanding of
the network characteristics and how specific mutations impact brain development remains limited. This is largely due to lack of available human
biological samples of relevant genotypes, cell types, and developmental stages. Induced pluripotent stem cells (iPSCs) have emerged as a
powerful tool for modeling human development. Moreover, the in vitro differentiation of 3D cortical organoids from iPSCs has been shown to
recapitulate the same step-wise neurodevelopmental processes that occur during in vivo corticogenesis.

Objectives: To implement a scalable 3D forebrain-like organoid model system and characterize chromatin dynamics during corticogenesis at
single-cell resolution.

Methods: We implemented a scalable 3D forebrain-like organoid model system, which has been reported to mimic the same critical fetal
developmental time period implicated in ASD risk. Using a modified SpinQ bioreactor protocol (Qian et al. 2016), we sampled dozens of individual
human organoids derived from control iPSCs and matured for 30, 60 and 90 days in vitro (DIV). To assay dynamic changes in epigenetic states
during organoid maturation, we measured chromatin accessibility using a single-cell combinatorial indexing ATAC-seq assay (Cusanovich et al.
2015) that allows for the generation for thousands of single cells in one experiment. Further, we multiplexed many organoids per experiment,
allowing for valuable characterization of inter-sample heterogeneity.

Results: We generated over 10,000 single-cell ATAC-seq chromatin accessibility profiles from forebrain-like organoids. Clustering of these single-
cell profiles revealed three clear cellular populations corresponding to neuroepithelial stem cells, neuroprogenitors, and post-mitotic neurons. To
relate chromatin accessibility to putative transcription factor activity, we analyzed accessibility peaks for enrichment of specific transcription
factor binding motifs. A pseudotemporal ordering analysis on the single-cell profiles revealed a succession of key brain transcription factor
activities involved in cortical development. For example, cells putatively expressing transcription factor EMX1 increased between 30 and 60 DIV,
reflecting a cell population transition from early neuroepithelial cells to neuroprogenitors, and then to early glutamatergic neurons. We see a
strong correlation between the epigenomic shifts with previously cataloged transcriptional changes and transcription factor abundance validating
the use of this model. Additionally, our genome-wide assessment of chromatin accessibility revealed previously uncharacterized putative
enhancer regions. We are now extending these approaches to patient-specific iPSCs with de novo mutations in key transcriptional regulators, such
as TBR1.

Conclusions: We present the first single-cell resolution characterization of chromatin dynamics during corticogenesis of forebrain-like organoids.
These data support the use of organoids for modeling the effect of ASD-associated mutations on corticogenesis and discovering the critical
changes in brain development that lead to ASD.

2 136.002 Dr
ABSTRACT WITHDRAWN

215 of 995



INSAR 2019 ANNUAL MEETING, May 1-4, Montreal,Canada

Background:

Autism is a set of neurodevelopmental conditions with a complex genetic basis. Induced pluripotent stem cell (iPSC) studies with autistic
individuals having macroencephaly have revealed atypical neuronal proliferation and GABA/glutamate imbalance, the latter also observed in
magnetic resonance spectroscopy (MRS) studies. Functional genomics of autism post mortem brain tissue has identified convergent gene
expression networks associated with autism. However, it is not clear whether the established autism phenotypes are relevant in the wider autism
spectrum. It also not known whether autism-associated in vivo gene expression patterns are recapitulated during in vitro neural differentiation.

Objectives:

To establish differences during early neural differentiation from autism and controls iPSCs by studying the following markers/phenotypes: 1.
Neuronal markers, 2. GABA/glutamate cell markers, 3. Neuronal gene expression networks.

Methods:

We generated induced pluripotent stem cells (iPSCs) from a cohort of autistic individuals with heterogeneous backgrounds, and differentiated
them into early neural precursors, late neural precursors and early neural cells using an in vitro model of cortical neurogenesis. We undertook
high throughput imaging to analyse cellular/molecular markers and RNA sequencing/gene expression analyses to analyse neuronal gene
expression pathways.

Results:

We observed atypical neural differentiation of autism iPSCs compared with controls, and imbalance in GABA/glutamate cell populations over time.
Gene expression analysis identified altered gene co-expression networks correlated with neural maturation and GABA/glutamate imbalance
networks associated with autism post-mortem brains. Gene expression analyses also identified immune pathways enriched in autism neural cells,
and found CD44, an autism-associated gene, to be significant.

Conclusions:

Our study demonstrates appreciable differences in neural differentiation between autism and control iPSCs including GABA/glutamate precursor
imbalance, and preservation of atypical autism-associated gene networks observed in other model systems.

136.003 Atypical Neurogenesis and Excitatory-Inhibitory Progenitor Generation in Induced Pluripotent Stem Cell (iPSC) from
Autistic Individuals

D. Adhya’, V. Swarup?, K. M. Jozwik’, L. Dutan Polit?, N. J. Gatford*, D. G. Murphy?, J. Carroll’, J. Price®, D. Geschwind?, D. P. Srivastava* and S. Baron-
Cohen’, (1)University of Cambridge, Cambridge, United Kingdom, (2)University of California, Los Angeles, Los Angeles, CA, (3)Institute of Psychiatry,
Psychology and Neuroscience, King's College London, London, United Kingdom, (4)Department of Basic and Clinical Neuroscience, Institute of
Psychiatry, Psychology, and Neuroscience, King's College London, London, United Kingdom, (5)Department of Forensic and Neurodevelopmental
Sciences, Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London, United Kingdom, (6)Institute of Psychiatry, KCL,
London, United Kingdom, (7)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom

Background: Autism is a set of neurodevelopmental conditions with a complex genetic basis. Induced pluripotent stem cell (iPSC) studies with
autistic individuals having macroencephaly have revealed atypical neuronal proliferation and GABA/glutamate imbalance, the latter also observed
in magnetic resonance spectroscopy (MRS) studies. Functional genomics of autism post mortem brain tissue has identified convergent gene
expression networks associated with autism. However, it is not clear whether the established autism phenotypes are relevant in the wider autism
spectrum. It also not known whether autism-associated in vivo gene expression patterns are recapitulated during in vitro neural differentiation.
Objectives: To establish differences during early neural differentiation from autism and controls iPSCs by studying the following
markers/phenotypes: 1. Neuronal markers, 2. GABA/glutamate cell markers, 3. Neuronal gene expression networks.

Methods: We generated induced pluripotent stem cells (iPSCs) from a cohort of 9 autistic individuals with heterogeneous backgrounds - including
six non-syndromic autistic individuals, one individual with 3p deletion syndrome and two autistic individuals with a mutation in the NRXN1 gene,
and 3 typically developing individuals, and differentiated them into early neural precursors, late neural precursors and early neural cells using an
in vitro model of cortical neurogenesis. We undertook high throughput imaging to analyse cellular/molecular markers and RNA sequencing/gene
expression analyses from a subset of autistic individuals and controls to analyse neuronal gene expression pathways.

Results: We observed atypical neural differentiation of autism iPSCs compared with controls, and imbalance in GABA/glutamate cell populations
over time. Gene expression analysis identified altered gene co-expression networks correlated with neural maturation and GABA/glutamate
imbalance networks associated with autism post-mortem brains. Gene expression analyses also identified immune pathways enriched in autism
neural cells, and found CD44, an autism-associated gene, to be significant.

Conclusions: Our study demonstrates appreciable differences in neural differentiation between autism and control iPSCs including
GABA/glutamate precursor imbalance, and preservation of atypical autism-associated gene networks observed in other model systems.

136.004 Combining iPSC Derived Neural Cultures and Organoids with Deep Evolutionary Biochemical Mapping and Endogenous
Tagging for ASD Associated Genes

K. L. URl', S. M. Bilinovich’, T. A. Watkins?, E. M. Mendenhall?, D. Vogt', D. B. Campbell* and J. W. Prokop’, (1)Pediatrics and Human Development,
College of Human Medicine, Michigan State University, Grand Rapids, Mi, (2)Biological Sciences, University of Alabama Huntsville, Huntsville, AL,
(3)University of Alabama Huntsville, Huntsville, AL, (4)Department of Pediatrics and Human Development, Michigan State University, Grand Rapids,
M

Background: Autism Spectrum Disorder (ASD) affects 1 out of 68 children in the United States. Studies suggest that neurobiology underlies
characteristic symptoms of ASD as a result of altered early stages of development and genetic mutations to ~1,000 genes. Yet several areas of
biology have hindered understanding of ASD, including a lack of biochemical knowledge of genes and a lack of culture techniques with cellular
variety and structural complexity. Cerebral organoids are generated from human induced pluripotent stem cells (iPSCs) and provide an
advancement in representation of the developing human brain for understanding the ASD associated gene biochemistry.

Objectives: To establish tools for the study of ASD associated genes using neural cultures and organoids from iPSCs. These include deep
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evolutionary mapping of functional motifs, endogenous epitope-tags for molecular and cellular characterization, and single cell data processing
of genes from public databases.

Methods: Neural organoids were grown to day 40, RNA extracted, ribosomal reduction RNAseq performed on three separate organoids, reads
mapped/quantified with Kallisto, and genes compared to the SFARI lists. Mapped genes were then taken through our deep sequence-to-structure-
to-function (SSF) analysis tools for motif and domain mapping. CHD8 was chosen as the initial characterization gene. CRISPR/Cas9 was used to
generate cells with an endogenously FLAG tagged CHD8 C-terminus to screen further genome modifications affecting CHD8 activity.

Results: Of the 855 ASD genes, 73% (624/855) of them are expressed in the iPSC generated neural organoid at a value above 1 TPM (transcripts per
million sequenced reads). A total of 43% of transcripts (1317/3042) are mapped for these 855 ASD genes. Of 25 category 1 SFARI genes, 23 are
expressed in neural organoids, with 68% (53/78) of transcripts detected. In comparison to human Allen Institute single cell database, 24/25 genes
are expressed. All Cat 1 genes have been taken through our robust SSF tools to map functional regions of the gene. CHD8, a Cat 1 gene, is
expressed at 15.5+1.7 TPM in our neural organoids and found expressed in 47% of cells in the human Allen Institute single cell database. Functional
motif calling for CHD8 in 124 species identified 30 functional motifs, most poorly characterized. To combat this issue, we have generated both
iPSCs and NPCs (neural progenitor stem cells) endogenously FLAG tagging the C-terminus of CHD8 followed by a self-cleavage site and neomycin
resistance. This construct allows us to capture endogenous CHD8, while providing a tool for rapid screening of CRISPR modifications (knockouts,
point mutations, in frame indels) that will be useful in the characterization of the 30 motifs of CHDS.

Conclusions: Like many other labs, we support the use of iPSC neural organoids in ASD gene characterization when combined with multiple
human datasets and novel molecular characterization techniques. This work supports the use of high throughput motif mapping strategies for the
biochemical/molecular understanding of ASD genes, an area vastly understudied in our current genomic era.

136.005 Development of Human Stem Cell Pre-Clinical Models to Understand Novel ASD Genes Identified in Multigenerational
Families

K. Bozaoglu'?, M. Fanjul-Fernandez’, H. Rafehi*, N. Brown®, P. Hickey®, P. Diakumis’, S. J. Wilson®, E. G. Stanley?®, M. Delatycki?, M. Bahlo® I. E.
Scheffer'®'2 and P. J. Lockhart'?, (1)Neurogenetics, Murdoch Children's Research Institute, Parkville, Australia, (2)Paediatrics, University of
Melbourne, Parkville, Australia, (3)Victorian Clinical Genetics Service, Murdoch Children's Research Institute, Parkville, Australia, (4)Population
Health and Immunity Division, Walter and Eliza Hall Institute of Medical Research, Parkville, Australia, (5)Victorian Clinical Genetics Service,
Parkville, Australia, (6)Walter and Eliza Hall Institute of Medical Research, Parkville, Australia, (7)Centre for Cancer Research, University of
Melbourne, Parkville, Australia, (8)Melbourne School of Psychological Sciences, The University of Melbourne, Melbourne, VIC, Australia, (9)Murdoch
Children's Research Institute, Parkville, Australia, (10)Florey Institute of Neuroscience and Mental Health, Melbourne, VIC, Australia, (11)Department
of Paediatrics, The University of Melbourne, The Royal Children's Hospital Melbourne, Melbourne, VIC, Australia, (12)Department of Medicine, The
University of Melbourne, Austin Health, Melbourne, VIC, Australia

Background:

In the last five years there have been exciting developments regarding the genetic causes of ASD, however mechanistic analysis of ASD
pathophysiology has been impaired by the inaccessibility of disease-relevant brain tissue. Patient-derived induced pluripotent stem cells (iPSC)
enable modelling of genetic diseases ex vivo, providing an outstanding opportunity to investigate disease mechanisms and ultimately develop
and test novel therapies for ASD. Here, we have applied a novel approach to gene discovery in ASD by studying large families and then used iPSC
models to determine how the mutation may be linked to ASD.

Objectives:

To develop pre-clinical models to test the role of the genetic variants and more broadly demonstrate the utility of iPSCs in ASD research.
Methods:

iPSC lines from 9 individuals were generated from the family that the variant linked to ASD was identified. Isogenic controls were generated using
to CRISPR-Cas9 technology to use alongside the iPSC that carry the variant. A glial/neuron co-culture differentiation protocol was used to
generate neuronal networks and visualised using confocal microscopy. Real time PCR, confocal microscopy, calcium signalling assays, multi-
electrode arrays (MEAs) and synaptogenesis assays were used for characterisation studies.

Results:

We have successfully generated a neuron/glia co-culture system which have active and functional neuronal networks. We have recently generated
CRISPR-Cas9-corrected isogenic control iPSC lines in two members from one of our ASD families where we identified the novel variant linked to
ASD. Our preliminary data in our neuron/glial cultures, demonstrates a reduction in neuronal network activity in our mutant iPSCs compared to
our isogenic control cells. More specifically we have shown a decreased firing rate, bursting rate and synchrony metrics of the neuronal networks
in the cells containing the mutation compared to the isogenic control cells. We are currently establishing a calcium signalling assays to determine
functionality of these networks as well as synaptogenesis assays to determine whether there are any defects in synapse function in mutant vs
isogenic control cells.

Conclusions:

We have generated a pre-clinical pipeline using human iPSCs to determine how novel genes identified in multi-generational pedigrees may be
contributing to ASD. This approach will make an important contribution to our understanding of the aetiology and pathogenesis of ASD and will
establish the pipelines to use more broadly with other ASD genes.

136.006 A Novel Cost-Effective Approach to Derivation of Induced Pluripotent Stem Cells from Epstein-Barr Virus Immortalized
B-Lymphoblastoid Cell Lines

S. ). Walker'?, D. Leavitt?, A. Wagoner' and D. Mack®, (1)Wake Forest University Health Sciences, Winston Salem, NC, (2)Wake Forest Institute for
Regenerative Medicine, Winston Salem, NC, (3)Wake Forest University, Winston Salem, NC, (4)University of Washington, Seattle, WA

Background: Autism spectrum disorders (ASD) may be viewed as a collection of heterogeneous disorders that are currently diagnosed based upon
DSMV criteria. The vast phenotypic differences that can exist from individual to individual suggest that the underlying etiologies are complex and
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likely involve multiple genetic and environmental inputs. Given that the availability of tissue, especially brain tissue, from ASD patients is
extremely limited, the development of alternative tools to investigate molecular and neurobiological mechanisms is critically important. One key
resource for ASD research is immortalized lymphoblastoid cell line (LCLs) banks generated from proband and family member blood samples.
Induced pluripotent stem cells (iPSC), derived from these LCLs, can be to generate patient-specific neurons for use in downstream mechanistic
studies.

Objectives: The objective of this study was to use LCLs to generate iPSCs for the downstream study of neurobiological aspects of ASD. The
availability of a streamlined, standardized, reproducible, cost-effective, and efficient approach will render the use of well-characterized LCLs for
ASD research a gold standard.

Methods: We obtained LCLs from two males (proband and sibling) from the Autism Genetics Resource Exchange (AGRE) and two males (proband
and parent) from the NIMH Repository and Genomics Resource (Phelan-McDermid Syndrome [PMDS] patients). IPSCs were generated from all 4
EBV-LCLs by transfection with Epi5 Episomal iPSC reprogramming plasmids. For the first 7 days after transfection, cells were cultured on Matrigel-
coated plates in N2B27 based medium. After 7 days, the reprogramming cells were cultured in Essential-8 medium until ready for passaging. PCR,
RT-PCR, immunocytochemistry, and a novel assay, the Tagman® human pluripotent stem cell Scorecard™ Panel were used to fully validate
endogenous pluripotency of all iPSC clones generated.

Results: IPSCs, generated via transfection with Epi5 Episomal iPSC reprogramming plasmids, were apparent as early as Day 8 post-transfection and
ready for propagation as early as Day 18. IPSCs derived from LCLs obtained from the AGRE were propagated to passage 23 first, followed by the
PMDS lines, which are currently at passage 10. Two clonal iSPC lines per original LCL were evaluated for normal karyotype, expression of
pluripotency markers, and loss of OriP/EBNA-1 expression vectors. We have confirmed these iPSC clones are plasmid-free and EBV-free. Three of
four clones had the expected expression of cell-autonomous pluripotency genes and normal karyotype. All clonal lines were allowed to
spontaneously differentiate into embryoid bodies and were assayed for pluripotency markers and germline-specific transcripts using the
Tagman® human pluripotent stem cell Scorecard™ Panel. Results indicated that all four iPSC lines are suitable for neuronal differentiation
protocols.

Conclusions: This protocol describes a reproducible method to efficiently generate iPSCs with standardized and cost-effective reagents. IPSCs
produced following this improved protocol can be used to generate and evaluate novel in vitro models to study a plethora of previously
inaccessible neuronal cell types that underlie pathological mechanisms in ASD.

136.007 Geneotype-to-Phenotype Landscape of the Methyl CpG Binding Domain Highlights a Critical and Novel Role in Neuron
Enhancer Regulation and ASD

J. W. Prokop’, S. M. Bilinovich’, S. Chhetri?, K. L. Uhl', S. A. Duncan®, D. B. Campbell*, D. Vogt', D. C. Williams® and E. M. Mendenhall?, (1)Pediatrics and
Human Development, College of Human Medicine, Michigan State University, Grand Rapids, MI, (2)University of Alabama Huntsville, Huntsville, AL,
(3)Medical University of South Carolina, Charleston, SC, (4)Department of Pediatrics and Human Development, Michigan State University, Grand
Rapids, MI, (5)University of North Carolina Chapel Hill, Chapel Hill, NC

Background: The methyl CpG binding proteins including MBD2, MBD3, and MeCP2 have long been thought of as genome regulators for methylation.
Throughout their evolution, particularly into invertebrates, the factors have lost their ability to bind methylated DNA, yet maintain their GATAD2A
interactions for the Nucleosome Remodeling Deacetylase (NuRD) complex. Recent ENCODE work in HepG2 cells has suggested an MBD3 based
GATAD2A role in enhancer biology not driven by DNA methylation, which has not been explored to date in most cell types.

Objectives: In this work we track the inter and intra species evolution, biochemistry, and expression of MBD containing proteins and GATAD2A
based NuRD components to determine if they play a role in enhancer biology of neurons.

Methods: Each of 11 MBD containing genes were taken through sequence (1,229 open reading frames), structure, dynamic (120 simulations), human
variant (>120,000 human exome/genomes), expression (FANTOM, HPA, GTEx, Allen Brain Atlas) and function analysis tools. Both iPSC and NPC cell
lines had GATAD2A endogenously FLAG tagged using CRISPR/Cas9 followed by differentiation and ChIP-Seq in hepatocytes (translate HepG2
ENCODE transcription factor maps) and neurons.

Results: We mapped three critical amino acids (2 Arginine and 1 Tyrosine) to methylation coordination within MBD as confirmed by evolutionary
selection, biophysics and molecular dynamic simulations (mds). The movement of these amino acids in mds revealed MBD2, MBD3 and MECP2 to
coordinate methyl and hydroxymethyl DNA. Analysis of invertebrates resolved novel functional MBDs in a wide array of species including lancelet,
tick, scorpion, spider, cockroach, octopus, and sea cucumber. Moreover, analysis of expression of species that do not possess methyl or DNA
binding MBDs, but still coordinate GATAD2A and the NuRD complex, suggest brain and peripheral nerve function. Translation of GATAD2A data from
ENCODE HepG2 using ChIP-Seq from iPSC derived hepatocytes and neurons, elucidated a critical role of GATAD2A regulating enhancers of multiple
autism associated genes in non-proliferating cells (AUTS2, PCDH7, TBL1XR1, TENM2, ADGRL2, PTPRD, SPRY2, CSMD3, FSTL5, TENM4, CNTN5, and
UNC5D). Further dissection of human expression databases revealed a shared MBD expression profile between brain and liver relative to hundreds
of tissue types, where MBD2 expression is low and MBD3 and MECP2 highly expressed, suggesting a shift in methyl binding to MECP2 and GATAD2A
localization to enhancers of ASD associated genes. Single cell analysis of the Middle Temporal Gyrus revealed only 41% of cells expressing a
functional MBD protein (16% MECP2, 11% MBD2, 7% MBD3, 3% MECP2/MBD2, 2% MECP2/MBD3, 2% MBD2/MBD3, 0.4% MECP2/MBD2/MBD3) and 29%
expressing GATAD2A/B, with only 13% of cells overlapping (7% MECP2, 5% MBD2, 4% MBD3).

Conclusions: The regulation of methylation binding in neurons and hepatocytes by MBD proteins seems to suggest a more diverse role than
previous thought, with GATAD2A driven NuRD complex serving a primary role in enhancer regulation of ASD genes and MECP2 present in the most
cells for methylation binding, suggesting a model for Rett syndrome genotype-to-phenotype MECP2 mutations.

136.008 High Throughput Screening of Human Induced Pluripotent Stem Cell (hiPSC)-Derived Organoids Reveals Cellular and
Electrophysiological Phenotypes in Idiopathic Autism

M. Durens’, J. E. Nestor?, A. Phillips® and M. W. Nestor?, (1)Hussman Institute For Autism, Baltimore, MD, (2)Hussman Institute for Autism, Baltimore,
MD, (3)HIA, Baltimore, MD
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Background:

Human induced pluripotent stem cells (hiPSCs) are an important tool for understanding the interaction between genetics and cellular function in
autism. hiPSC-derived three dimensional (3D) organoid cultures, such as serum free embryoid bodies (SFEB), can mimic aspects of early
corticogenesis, and therefore provide insights regarding potential neurodevelopmental perturbations with respect to autism. However, the utility
of 3D organoids is restricted by variability and reproducibility, and require large sample sizes for sufficient statistical power. This can be
addressed by application of high-throughput methods in screening for autism-relevant phenotypes.

Objectives:

We aimed to apply assays such as high-content imaging and multielectrode array (MEA) to screen for autism-relevant phenotypes in hiPSC-
derived organoids. Our goal is to develop a platform to establish neuronal phenotypes in 3D cultures, and use these methodologies for
phenotypic drug screening and translational medicine.

Methods:

We used the SFEB model optimized by Nestor et.al. (2013). SFEBs were differentiated from autism and control iPSCs by plating in a 96-well
V-bottom plate for 14 days, after which the SFEBs were transferred to cell culture inserts and grown until 60 days in vitro (DIV). All imaging for
immunocytochemistry was done using the ThermoFisher ArrayScan XTI. For electrophysiology, SFEBs were transferred to 48-well MEA plates
coated with polyethylenimine and laminin. Baseline spontaneous activity as well as response to pharmacological agents was measured for 20
minutes. Calcium imaging was performed by transducing SFEBs with AAV9-GCamp6 and imaging for 2 minutes per well 7 days post transduction.
Results:

First, we determined if there were differences in cellular composition and morphology between autism and control SFEBs. Because
excitatory/inhibitory balance has emerged as a possible hypothesis underlying autism neurobiology, we examined ratio of y-aminobutyric acid
(GABA)ergic and glutamategic populations within SFEBs. Using high content imaging, we found a decrease in GABAergic neurons in the autism
cohort (n=270 SFEBs/line). Consistent with this finding some of our autism lines showed increased baseline spontaneous network-level synaptic
activity (n = 72 SFEBs/line).dditionally, we found a potential deficit in synaptic plasticity based on the lack of response to induction of long-term
potentiation with glycine. We have also demonstrated that calcium transients from individual neurons can be detected in control and autism-
derived SFEBs using high content live-cell imaging. Activity from individual neurons will be correlated with field recordings from the MEA, as well
as analysis of microcircuitry around active electrodes, to determine the contribution of individual neurons to network activity.

Conclusions:

In this study, we addressed the issue of experimental variability in 3D-organoids by adapting high-throughput approaches. Future studies would
benefit from additional refinement of high-throughput methods, as well as an increased number of cell lines. Our approach increases the
efficiency of screening for autism-relevant phenotypes, and provides a promising starting point for building phenotypic drug screening platforms.

136.009 Idiopathic ASD Patient Derived Neural Precursor Cells (NPCs) Exhibit Dysregulated Proliferation and Altered Response to
bFGF Stimulation
M. Williams', S. Prem’, R. J. Connacher?, X. Zhou?, A. Markov?, M. Mehta*, P. G. Matteson®, J. H. Millonig* and E. DiCicco-Bloom', (1)Rutgers Robert

Wood Johnson Medical School, Piscataway, NJ, (2)Rutgers University- New Jersey Medical School, Piscataway, NJ, (3)Rutgers University, Piscataway,
NJ, (4)Center for Advanced Biotechnology and Medicine, Rutgers Robert Wood Johnson Medical School, Piscataway, NJ

Background: Autism spectrum disorder (ASD) is a complex, heterogeneous disorder exhibiting abnormalities in social communication and
repetitive behaviors. Despite being highly heritable, the majority (~80%) of cases are genetically undefined. Postmortem and genetic studies
suggest convergence on early neurodevelopmental processes in ASD pathologenesis. Further, ~20% of ASD individuals exhibit macrocephaly while
~10% exhibit microcephaly. One mechanism implicated in altered brain size is neural precursor cell (NPC) proliferation.

Objectives: Utilizing a cohort of three families, each containing a male with idiopathic autism and his unaffected brother, we investigated
proliferation phenotypes in NPCs derived from induced pluripotent stem cells (iPSC). We hypothesized autism NPCs would exhibit proliferation
defects compared to controls.

Methods: NPCs expressed markers Sox2, Pax6, and Nestin, and differentiated into neurons and glia. Assays examined 2 to 5 iPSC clones/individual
and for each, 22 NPC lines were derived. A minimum of three experiments/NPC line was conducted per assay. Cells were cultured in control media
+/- Fibroblast Growth Factor (bFGF) and labeled with tritiated-thymidine to assess DNA synthesis. Cultures were dissociated at 2, 4 and 6 days and
quantified via hemocytometer. To measure apoptosis, NPCs plated for 24h were fixed, stained for cleaved caspase-3, and quantified. Protein levels
were visualized via western blot.

Results: All ASD individuals exhibited altered NPC proliferation with either hypoproliferation or hyperproliferation. The hypoproliferative group,
comprised 2 I-ASD individuals, exhibited a reduction in DNA synthesis (ASD-1072-65%, p <0.0001; ASD-1012-20%, p =0.0055) and cell numbers after
6 days (ASD-1072-60%, p <0.0001; ASD-1012-40%, p =0.0144). The hyperproliferative group (1 ASD) displayed increased DNA synthesis
(ASD-1077-60%, p <0.0001) and proliferation (ASD-1077-60%, p <0.0001). Though all NPCs displayed changes in proliferation, each displayed
person-specific defects in S-phase entry and apoptosis. To determine whether signaling pathways that regulate proliferation were affected, NPCs
were stimulated with developmentally relevant mitogen, bFGF. ASD NPC proliferation was inversely correlated with mitogenic response.
Hypoproliferative NPCs exhibited ~20% increased sensitivity (ASD-1072 p= 0.0059; ASD-1012 p= <0.0001) to bFGF, while hyperproliferative NPCs
displayed diminished response, (~30%) (ASD-1077, p<0.0001). To begin defining mechanisms, we assessed a key mitogenic pathway, ERK signaling.
In hypoproliferative NPCs, p-ERK1 levels were increased; whereas hyperproliferative NPCs showed no difference. Lastly, we wondered, do ASD
proliferation differences emerge only in the neural lineage? Interestingly, there were no differences in iPSC proliferation in ASD subjects
regardless of NPC proliferation phenotypes.

Conclusions: Using iPSC technologies, we observe dysregulation of ASD NPC proliferation and altered responsiveness to bFGF compared to sex-
matched, sibling controls. In individuals exhibiting hypoproliferation, increased sensitivity to bFGF correlated with increased levels of p-ERK1,
suggesting dysregulation of a key developmental signaling pathway in some ASD individuals. More broadly the expression of dysregulated
proliferation in NPCs specifically, and not iPSCs from which they were derived, may suggest why the CNS is a major disease target. In aggregate,
our findings suggest that alterations in neurogenesis may be a common feature of autism, while more nuanced differences underscore the need
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for personalized medicine in this heterogeneous disorder.

136.010 Induced Pluripotent Stem Cell Modelling for the Role of NRXN1 Deletion in Autism Spectrum Disorder

S. Avazzadeh’, . Reilly’, S. Boomkamp', V. McInerney?, J. Krawczyk®, J. Fitzgerald*, E. Forman®, S. A. Lynch®, S. Ennis’, N. Cosemans®, P. Dockery®, L. R.
Quinlan™, L. Gallagher and S. Shen’, (1)National University of Ireland Galway, Galway, Ireland, (2)HRB Clinical Research Facility, National
University of Ireland (NUI) Galway, Galway, Ireland, (3)Department of Haematology, Galway University Hospital, Galway, Ireland, (4)Trinity Institute
of Neuroscience, Trinity College Dublin, Dublin, Dublin, Ireland, (5)Children’s University Hospital, Temple Street, Dublin, Dublin, Ireland,
(6)Department of Clinical Genetics, OLCHC, Dublin12, Ireland; Children's University Hospital, Temple St., Dublin, Ireland; Academic Center on Rare
Diseases, School of Medicine and Medical Science, University College Dublin, Dublin, Ireland, (7)UCD Academic Centre on Rare Diseases, School of
Medicine and Medical Science, University College Dublin, Dublin, Dublin, Ireland, (8)Centre for Human Genetics, University Hospital Leuven, KU
Leuven, Leuven, Belgium, (9)Centre for Microscopy and Imaging, Anatomy, School of Medicine, National University of Ireland (NUI) Galway, Galway,
Ireland, (10)Physiology and Human Movement Laboratory, CURAM SFI Centre for Research in Medical Devices, School of Medicine,, National
University of Ireland (NUI) Galway, Galway, Ireland, (11)Trinity College Dublin, Dublin, Ireland

Background: Autism spectrum disorder (ASD) has a high co-morbidity with epilepsy clinically. Genetically it is associated with hundreds of rare
risk factors, and NRXN1 gene is among the most common ones in ASD, schizophrenia, intellectual disability, epilepsy and developmental delay.
The pre-synaptic protein Neurexin1 (NRXN1) signals bi-directionally through both excitation and inhibition. Previous studies suggest that the short
presynaptic NRXN1B is primarily involved in excitation, whereas the long NRXN1a regulates both excitation and inhibition, via differential splicing
and interactions with postsynaptic Neuroligins, GABAergic or Glutamatergic receptors and SHANKs. Deletions and/or mutations of the NRXN1 gene
have been implicated in a number of neurodevelopmental diseases including ASD. However, the functional consequences of NRXN1 lesions are
unknown, due to the lack of patient-derived disease models. Induced pluripotent stem cells (iPSCs) have the potential to revolutionize human
disease modelling in vitro and to target unmet clinical needs.

Objectives: NRXN1 protein is expressed in both excitatory and inhibitory synapses, and deletion of either heterozygous and homozygous NRXN1
has been implicated in altering the excitatory and inhibitory postsynaptic transmission. Furthermore, Neurexins are essential for coupling
voltage-gated calcium channels to the release machinery. We hypothesize that NRXN7a*/- gene deletion may dysregulate the balance of synaptic
excitation and inhibition and disturb the electrical electrical firing and calcium signalling of neurons. The aim of this study was to investigate the
impact of NRXN1a*/~ deletion on iPSC-derived neurons and uncover the functional phenotypes and molecular pathways.

Methods: Using skin biopsies from 3 ASD patients with NRXN1a*/- deletion and 5 healthy donors, we derived induced pluripotent stem cells
(iPSCs). The iPSCs were differentiated into 100-day cortical excitatory neurons using dual SMAD inhibition. Neuronal function were investigated
using single cell patch clamping and calcium imaging. Furthermore, RNA sequencing was performed to investigate the underlying molecular
mechanism.

Results: 100-day neurons with NRXN1a*/- deletion displayed higher potassium and sodium currents, with selectively impaired depolarization and
repolarization characteristics. The action potential amplitude was significantly increased, whereas the action potential threshold was decreased
in NRXN1a*/~ deletion neurons. The repolarization slope was significantly increased and consequently, the repolarization duration was decreased.
live cell calcium imaging on the 100-day neurons with Fluo4-AM showed neuronal networks displayed inherent spontaneous firing activity with a
significant increase in the frequency and duration of calcium transients in NRXN1a*/- deletion neurons. The transcriptome analyses have
demonstrated substantial up-regulation in ion channels and transporter activity, with voltage-gated calcium channels (VGCCs), voltage-gated
potassium channels (VGKCs) and voltage-gated sodium channels (VGSCs) being mostly enriched among the differentially expressed genes. In
addition, the KEGG pathway analyses have revealed further impairments in calcium signaling, vesicle exocytosis and synaptic transmission.
Conclusions: Our results show for the first time that deletions of NRXN1a*/- gene impair the electrical firing of human neurons, in addition of their
calcium transients, illustrating the value of this patient-derived iPSC model with NRXN7a*/~ deletion for studying ASD disease phenotypes. The
NRXN1a*!- iPSCs may be offered as a human model with translatable phenotype for drug screening and testing of ASD.

136.011 Investigating the Neurodevelopment of FOXG1 Haploinsufficiency Syndrome in Urine-Derived iPSCs
ABSTRACT WITHDRAWN

Background: FOXG1 syndrome is a rare neurodevelopmental disorder characterized by a rare ASD characterized by seizures, an unusually small
head size (microcephaly), intellectual disability, stereotyped movements, and limited social interaction. It is caused by a mutation or deletion of a
single copy of the FOXG1 gene on chromosome 14.

Objectives: In this study, we aim to elucidate the role of FOXGT in neurodevelopment and characterize cellular phenotypes of the disorder by
modeling FOXGT syndrome using induced pluripotent stem cells (iPSCs).

Methods: We generated urine-derived iPSC lines from a female patient with a ~ 3 MB deletion containing the FOXG1 gene, a sex-matched family
member control, and an artificially induced FOXG1 knockout (KO) cell line using CRISPR/Cas9, and an isogenic control.

Results: Our FOXG1 */~ models recapitulate expected reductions in FOXGT compared to controls in neural progenitor cells (NPCs) and act as viable
models for FOXG1 syndrome in vitro.

Conclusions: Our goal is that by modelling FOXG1 haploinsufficiency syndrome in human iPSCs, we may better understand how a loss of FOXG1
leads to such profound neurodevelopmental deficits

136.012 Molecular Consequences of Rare Cask Mutations Found in Autism and Neurological Disorders

M. Becker', I. Rabkina’, M. Kele?, C. Willfors?, S. Bolte*, B. M. Anderlid®, A. Falk® and K. Tammimies’, (1)Women's and Children's Health, Karolinska
Institutet, Stockholm, Sweden, (2)Karolinska institutet, Stockholm, Sweden, (3)Dept of Molecular Medicine and Surgery, Karolinska institutet,
Stockholm, SWEDEN, (4)Center for Neurodevelopmental Disorders (KIND), Center for Psychiatry Research, Department of Women'’s and Children’s
Health, Karolinska Institutet, Stockholm, Sweden, (5)Department of Molecular Medicine and Surgery, Karolinska institutet, Solna, Sweden,
(6)Karolinska Institutet, Stockholm, Sweden
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Background: Differences in synaptic development, pruning, plasticity, and signaling have been implicated in autism spectrum disorder (ASD) both
from genetic and functional studies. One of the critical proteins active at the pre- and post-synapse is calcium/calmodulin-dependent serine
protein kinase (CASK). The gene is located on the X chromosome, and when mutated causes a range of neurodevelopmental disorders including
ASD. In the general population, depletion of loss-of-function and missense mutations affecting CASK have been reported. Although the role of
CASK during neuronal development have been studied in model organisms, and it has been shown to interact with many genes involved in ASD
etiology in cellular models, studies investigating the direct molecular consequences of CASK mutations in human neurons and how it is involved
in ASD etiology are lacking.

Objectives: Our project aims to elucidate the downstream effects of different CASK mutations using patient-derived induced pluripotent stem cell
(iPSC) derived neuronal populations.

Methods: We identified two CASK mutation carriers through research and clinical genetic screenings; a male with ASD without cognitive
impairments carrying a maternally inherited splice-site mutation and a female with severe intellectual disability and microcephaly with pontine
and cerebellar hypoplasia (MICPCH) carrying a de novo tandem duplication of two exons. We derived iPSCs from fibroblast of the mutation
carriers and two sex-matched controls and analyzed the molecular, morphological and functional consequences of the mutations in iPSC-derived
neuronal epithelial stem cells (NES) and differentiated neurons. We performed RNA-sequencing and single cell RNAseq of neuronal populations
after 4 week of differentiation to identify dysregulated genes, molecular pathways, and affected neuronal subtypes. Additionally, we analyzed the
synaptic and neurite morphology of the neurons and measured individual neuron and neuronal network activity using calcium signaling.

Results: We confirmed in neuronal cells that both mutation carriers have ~50% reduction of CASK protein. This reduction of CASK leads to
dysregulation of 560 genes with a false discovery rate <1.0e-5. Among these, downregulated genes converge specifically in the synaptic vesicle
cycle pathway and upregulated genes in signaling pathways, such as the Wnt pathway. Our single-cell RNA-seq data suggests that the NES cells in
our undirected differentiation protocol develop in to five distinct neuronal cell populations of which the excitatory neuronal population is
affected explicitly in neurons derived from the ASD patient. Our preliminary calcium imaging results also suggest that reduced and/or delayed
spontaneous network activity occurs in the cells with reduced levels of CASK.

Conclusions: Our results indicate that rare variants in CASK impair the synaptic vesicle pathway with consequences to neuronal activity. Moreover,
our results highlight potential drug targets such as the Wnt signaling pathway which could potentially act as a route for drug development for
CASK deficiency. The use of iPSC-derived neurons from mutation carriers with variable phenotypes opens a window to understanding direct
consequences of CASK mutations at the molecular and single cell level.

136.013 Understanding the Role of Autism Related Presynaptic NRXN1 and Postsynaptic SHANK3 in Regulation of Activity
Dependent Plasticity Using hiPSC Derived Cortical Neurons

A. Paul’, A. T. Massrali?, L. Dutan Polit?, N. J. Gatford*, D. Adhya®, D. P. Srivastava®, M. R. Kotter® and S. Baron-Cohen’, (1)Department of Psychiatry,
Autism Research Centre, Cambridge, United Kingdom, (2)Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom,
(3)Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom, (4)Department of Basic and Clinical
Neuroscience, Institute of Psychiatry, Psychology, and Neuroscience, King's College London, London, United Kingdom, (5)University of Cambridge,
Cambridge, United Kingdom, (6)Department of Clinical Neurosciences, Wellcome Trust-MRC Stem Cell Institute, University of Cambridge,
Cambridge, United Kingdom, (7)Autism Research Centre, Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom

Background: Autism Spectrum Conditions (ASC) are a set of complex heterogeneous neurodevelopmental conditions characterised by
impairments in social cognition, communication development alongside unusually narrow interests and sensory hypersensitivity. Genetic studies
suggest that mutations, deletions and copy number variations in synaptic genes affect neural communication and synapse formation/pruning
thereby altering brain development and connectivity. The homeostatic equilibrium of synaptic connections and the dynamic changes in neurites
and dendritic spines in response to environmental changes in the early brain is a longstanding scientific question in autism research. NRXN1 and
SHANK3 are presynaptic and postsynaptic genes respectively and are known to be highly penetrant for syndromic autism. However, the
contribution of NRXN1 and SHANK3 towards autism pathophysiology through the regulation of activity dependent plasticity is not well
characterised in human neurons.

Objectives: The aim is to study NRXN1 and SHANK3 deletion-mediated differences in the structure and function of synapses and to investigate
how the dynamics of actin cytoskeleton might be in response to environmental changes. The emerging cellular phenotypes will be amenable to
hypothesis-driven high content screen-based experiments aiming to rescue the synaptic deficits.

Methods: In this study we are using iPSCs from individuals with deletions in SHANK3 (n=2, 1 male, 1 female), NRXN1 (n=2, 1 male, 1 female) and
healthy controls (n=2). GFP tagged NGN2 transcription factor was introduced in the iPSCs using lentiviral vectors to generate induced cortical
neurons. The glutamatergic excitatory neurons thus produced were grown for three weeks (Day 21) in culture for the downstream assays. The
healthy controls were also tested for siRNA mediated knockdown. The neurons were then treated with KCl, NBQX, TTX and tested for expression of
MAP2 and synaptic markers such as Synaptophysin and Homer. The expression of immediate early genes such as Arc and BDNF were measured
with immunoblots and RT PCR. Neurite formation was assayed using live imaging of GFP-tagged NGN2 neurons. The spontaneous and activity
dependent firing was measured with calcium imaging under non-stimulating and stimulating conditions. The activity of neurons was further
measured using extracellular (multielectrode arrays) and intracellular (patch clamp) recordings.

Results: The knockdown experiment demonstrate downregulation of early immediate genes such as Arc and BDNF in response channel blockers
NBQX and TTX. The colocalization of presynaptic and postsynaptic markers also show marked decrease on such treatment conditions. The calcium
imaging revealed impairment in synaptic connectivity induced by channel blockers and was more severe in knockdown conditions. Moreover, the
neurite outgrowth assay on patient lines demonstrate impaired neuronal migration due to changes in the ratio of filamentous to globular actin.
Currently we are generating isogenic hiPSC lines by introduction of deletions of NRXN1 and/or SHANK3 gene in wildtype hiPSC lines with CRISPR-
Cas9 gene editing technique to validate the results.

Conclusions: Transient knockdown of autism related synaptic genes such as SHANK3 and NRXN1 affects activity dependent transcription of early
immediate genes and synaptic connectivity under different stimulating conditions. Patient lines with deletions in these genes are affected
severely due to deficits in neuronal migration and inability to form optimal synaptic connections.

136.014 Understanding the Role of Neurexin1in Early Human Neurodevelopment: Implications for Autism Spectrum Disorder
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N. J. Gatford', V. Higgs', L. Dutan Polit’, D. Adhya™?, R. Nagy', A. T. Massrali®, A. Paul®, M. R. Kotter®, J. Price’, S. Baron-Cohen® and D. P. Srivastava'’,
(1)Department of Basic and Clinical Neuroscience, Institute of Psychiatry, Psychology, and Neuroscience, King's College London, London, United
Kingdom, (2)University of Cambridge, Cambridge, United Kingdom, (3)Department of Psychiatry, University of Cambridge, Cambridge, United
Kingdom, (4)Department of Psychiatry, Autism Research Centre, Cambridge, United Kingdom, (5)Department of Clinical Neurosciences, Wellcome
Trust-MRC Stem Cell Institute, University of Cambridge, Cambridge, United Kingdom, (6)Autism Research Centre, Department of Psychiatry,
University of Cambridge, Cambridge, United Kingdom, (7)Department of Developmental Neurobiology, MRC Centre for Neurodevelopmental
Disorders, Institute of Psychiatry, Psychology, and Neuroscience, King's College London, London, United Kingdom

Background: Autism spectrum disorders (ASD) are a heterogenous group of neurodevelopmental disorders exhibiting complex genetic and
neurobiological aetiology. Despite this complexity, genetic risk-factors often converge to influence neurodevelopmental processes e.g. the
development of neuronal cellular morphology. In vitro, key stages of this morphogenesis are recapitulated via neuroepithelium formation and
neurite outgrowth. Cell adhesion proteins are critical regulators of neurite outgrowth, particularly at the growth cone leading edge. Gene
mutations in the neurexin-neuroligin adhesion complex are frequently associated with ASD pathogenesis, particularly, neurexins (NRXN). However,
the role this protein super-family and their ASD-associated counterparts play during early neurodevelopment remains unclear.

Objectives: To characterize the expression profile of NRXN1 isoforms, cellular and subcellular distribution in neurodevelopment, and to
investigate the role of this protein at key stages of neurodevelopment.

Methods: Six patient-derived induced pluripotent stem cell (hiPSC) lines were generated; three containing no known genetic mutations with no
psychiatric diagnoses (typically developing individuals), one hiPSC line generated from an individual with a large 200 kB deletion spanning
chr2:50,579,853-50,786,547 and with a diagnosis of ASD; two hiPSC lines generated from a mother and son pair, both harboring identical deletions
in NRXN1 spanning chr2:50,661,714-50,720,591. The mother has no diagnosis, and thus is considered to be typically developing, whereas the son
has a diagnosis of ASD and microcephaly. ALl NRXN1 lines have deletions within the NRXN1 gene at an overlapping site. HiPSC lines were
neuralized via dual-SMAD inhibition to generate neural progenitor cells (NPC). Terminally differentiated neurons were obtained by the addition of
10uM DAPT to NPC cultures, resulting in the generation of immature cortical neurons. Cells were assessed at two time points during
neurodevelopment coinciding with the generation of the neuroepithelium and immature neurons. Cells were assessed for NRXN1 isoform
expression using RT-qPCR and immunocytochemistry at both time points. Neural stem cell markers were assessed via immunocytochemistry at
neuroepithelial stage staining for Nestin, Zeb2, Pax6, Tuj1, and FoxG1. Immature neuron morphology was assessed by high-content screening and
automated quantification staining for mature cortical neuronal markers MAP2 and Tuj1.

Results: Characterization of all six lines via immunocytochemistry revealed all lines were pluripotent and can generate NPCs as determined by
expression of pluripotency markers in iPSCs (Oct4, Nanog, SSEA4, TRA-1-81) and NPC markers in neuroepithelial cells (Nestin, Zeb2, Pax6, Tuj1,
FoxGT1). Significant differences in TRA-1-81 and FoxG1 expression was observed between control and patient iPSCs. Significant differences in Oct4,
Nestin, and Zeb2 expression were observed between control and patient neuroepithelial cells. RT-qPCR revealed the patient lines have altered
isoform specific expression of NRXN1 alpha at neuroepithelial stage. Further analysis of immature cortical neurons revealed altered neurite
outgrowth phenotypes in patient lines compared to control cells.

Conclusions: These data indicate NRXN1 may play a role in early human neurodevelopment, particularly in neuroepithelium formation and the
establishment of early neuronal morphology. Further research will focus on comparing these results to isogenic controls and understanding the
mechanisms underlying these phenotypes.

136.015 Valproic Acid Induced Expression Changes in Developing Cortical Neurons Provide Genetic Link to Autism Risk

T. Fryland', P. Quist’, J. Pallesen’, H. S. Ooi', S. Glerup?, T. . Corydon’, K. Lage*>8, J. H. Christensen’ and A. Baglum’, (1)Biomedicine, iPSYCH, Aarhus
University, Aarhus, Denmark, (2)Biomedicine, Aarhus University, Aarhus, Denmark, (3)Department of Surgery, Massachusetts General Hospital,
Boston, MA, (4)Broad Institute of MIT and Harvard, Cambridge, MA, (5)Department of Surgery, Harvard Medical School, Boston, MA, (6)Institute for
Biological Psychiatry, Mental Health Center Sct. Hans, Roskilde, Denmark

Background:

Both genetic and environmental factors have been associated with increased risk for autism spectrum disorder (ASD). Large-scale genomic
projects have, in recent years, progressively increased our knowledge of the genetic architecture of ASD as well as provided biological and
mechanistic insights. However, we are still far from understanding the interplay between genetic and environmental risk factors and how this
affect brain development.

Valproic acid (VPA) is a commonly used anti-convulsive drug used in the treatment of epileptic seizures. Prenatal exposure to VPA is associated
with increased risk of congenital malformations, intellectual disability (ID), ASD and attention deficiency and hypersensitivity disorder (ADHD).
Mice and rats prenatally exposed to VPA show behavioral changes with translational relevance to ASD and evidence points towards VPA causing an
imbalance of excitatory and inhibitory neurons.

VPA is a broad histone deacetylase (HDAC) inhibitor with high affinity for HDACT and 2 and its actions cause epigenetic- and gene expression
changes in cells. The HDACI 4b is a selective class | HDAC inhibitor with high affinity to HDAC 3 compared to HDAC1 and 2.

Objectives:

We hypothesized that prenatal exposure to VPA will dysregulate the expression of ASD risk genes in the brain. Considering, that known rare and
de novo ASD risk variants are typically disruptive of protein function, we hypothesized that VPA would decrease the expression of these genes.
Methods:

To investigate these hypotheses, we exposed developing, primary cortical neuron cultures from newborn mice to vehicle, VPA and HDACi &b, and
examined temporal neurite formation, neuronal markers and comparative transcriptomic expression profiles. We integrated our transcriptomic
data with data from large psychiatric genomic studies and functional gene sets with relevance to mental illness and performed enrichment
analyses.

Results:

Our analyses revealed a comprehensive downregulation of rare and de novo variant ASD risk genes as well as enrichment of common variant ASD
risk genes following VPA exposure. VPA also dysregulated genes associated with ID, FMRP targets and other gene sets implicated with mental

222 of 995



INSAR 2019 ANNUAL MEETING, May 1-4, Montreal,Canada

illnesses.

Conclusions:

Valproic acid decrease the expression of rare and de novo variants ASD risk genes in primary cortical neurons providing a direct link between
environmental and genetic risk for ASD. In support, we observed a significant dysregulation of common variant ASD risk genes in cultures exposed
to VPA. HDACi 4b did not show the same effects on ASD risk genes, suggesting that inhibition of HDAC1 and 2, but not HDAC3, affects the
expression of ASD risk genes.

Poster Session
137 - Cognition: Attention, Learning, Memory
5:30 PM - 7:00 PM - Room: 710
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How Does Visual Attention to Social and Non-Social Information Influence Learning and Memory for Autistic Children?
ABSTRACT WITHDRAWN

Background:

Autism Spectrum Disorder has been characterized as associated with atypical attention and memory (Ames and Fletcher-Watson, 2010; Boucher et
al., 2012), in particular in social contexts (Chita-Tegmark, 2016; Guillon et al., 2014). Previous studies that have explored these cognitive signatures
have focused on either attention or memory, with the majority of studies focusing on attention alone. As a result, little is known about how
attention and memory interact in ASD. For example, how does attention influence learning and memory? Furthermore, how does social (or
conversely, non-social) information in one’s environment shape this relationship?

Objectives:

The objectives of the study were to:

(1) examine how autistic children attend to, learn, and remember information in social and non-social contexts, using behavioural and eye-
tracking measures, and (2) explore how individual differences (e.g. social functioning and anxiety) influence attention and memory.

Methods:

Thirty-one children with and without autism (Ages = 5-17; M,ge = 11.67 years; N = 62) completed a visual search and memory task, including scenes
containing social or non-social information. First, in the learning phase, participants searched for target objects embedded in social or non-social
scenes. Second, in the memory phase, they recalled the locations of the targets by placing them in the remembered locations within the same
scenes. Both behavioural and eye gaze measures were recorded throughout the task. Parents completed the Social Responsiveness Scale - 2, and
Spence Child Anxiety Scale, as respective measures of social functioning and anxiety.

Results:

Search time and memory precision measures showed that both children with and without autism learned and remembered information equally
well in social and non-social contexts. In both learning and memory phases, eye-tracking revealed that all children gave significantly more
attentional priority to and engaged more with the social than non-social information. Further, improvements in search time speed were
significantly related to better memory precision in social scenes only (r(59) = -43, p =.001). Individual differences in social functioning and anxiety
moderated these effects in autistic children. Specifically, levels of social functioning (r(24) = .42, p =.043) and anxiety (r(24)= 45, p =.027) were
positively related to the duration of looking to the social information in the memory phase.

Conclusions:

Contrary to expectations, results indicate that children with and without autism show similar attentional and memory profiles in social and non-
social contexts. Combining eye-gaze and behavioural data, we suggest that social information may be used by children, both with and without
autism, to aid learning and memory. Critically, individual differences measures suggest that autistic children experiencing more anxiety and social
difficulties may be more hypervigilant to social information. We suggest that this hypervigilance may be useful in guiding memory (Doherty et al.,
2017). These results shed novel insights into the interaction of attention, learning, and memory in children with and without autism, and provide a
framework for understanding how social information may be used to facilitate these processes.

137.016 Cognitive Skills in Bilingual and Monolingual Children with Low and High Levels of Autistic-like Traits
ABSTRACT WITHDRAWN

Background: Research on bilingualism has shown cognitive advantages, such as in executive functions (e.g., attentional control; Adesope et al.,
2010) and Theory of Mind (i.e., belief attribution to oneself and others; Nguyen & Astington, 2014). Alternatively, the same areas are often impaired
in autism (Baron-Cohen, 1991; Schuh & Eigisti, 2012). Therefore, studying bilingualism and autism offers an avenue for investigating interactions
between contrasting cognitive profiles. However, diagnosing autism may be more complex and qualitatively different in bilinguals than in
monolinguals. Specifically, the same levels of autistic traits tend to be acknowledged to a significantly different degree across various cultures
(Burke et al., 2015). As bilinguals are often bicultural, investigating potential interactions of bilingualism and autism only in diagnosed samples
suffers a risk of leaving out a large part of the spectrum caused by a possible cultural bias in the diagnosis.

Objectives: The study investigates the interaction of bilingualism and autistic-like traits (ALTs) in a general sample of children in relation to their
cognitive skills. By looking at children with low or high levels of ALTs from a general population sample, without requiring a clinical diagnosis of
autism, we eschew any disparities that might arise between monolinguals and bilinguals caused by the diagnostic bias. The following questions
are addressed: (1) do bilinguals and monolinguals differ in their executive function and Theory of Mind skills? (2) does the level of ALTs affect
children’s executive function and Theory of Mind skills? (3) does bilingualism have any ameliorating effects on cognitive skills in children with
high ALTs?

Methods: The sample included 19 bilinguals with high ALTs, 25 bilinguals with low ALTs, 21 monolinguals with high ALTs, and 28 monolinguals with
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low ALTs, matched on age (M = 9;1, SD = 1;7) and the socioeconomic status. Monolinguals spoke English, and bilinguals spoke English and another
language. Low ALTs indicated virtually no impairment in social communication/interaction and in restricted interests/repetitive behaviour (> -1SD
from the population mean on the ALTs measure). High ALTs indicated difficulties in the same areas (> +1SD from the population mean on the ALTs
measure). ALTs were measured with the Social Skills Improvement System-Rating Scales (Gresham & Elliott, 2008) and the Social Communication
Questionnaire (Rutter et al., 2003). Demographics were collected through a caregivers’ questionnaire. The dependent variables were measured
with three executive function tasks and a Theory of Mind task.

Results: On the executive function tasks, bilinguals and monolinguals performed equally well. However, children with low ALTs performed
significantly better than children with high ALTs. On the Theory of Mind task, bilinguals showed more accurate responses than monolinguals.
Similarly, children with low ALTs were more accurate than children with high ALTs. Finally, the initial analyses showed some ameliorating effects of
bilingualism in children with high ALTs based on their Theory of Mind accuracy scores.

Conclusions: The study identifies traces of positive effects of bilingualism on some aspects of cognition in children with high ALTs. Further
investigations are required in larger samples including children with even higher levels of ALTs.

137.017 Does Multilingual Exposure Have an Effect on the Severity of Autistic Traits?

S. Crockford’, 0. Ozturk’, J. J. Finnemann? N. Katsos’ and J. L. Gibson', (1)University of Cambridge, Cambridge, United Kingdom, (2)Psychiatry,
University of Cambridge, Cambridge, United Kingdom of Great Britain and Northern Ireland

Background: Current research suggests multilingualism may have a significant impact on various aspects of autism. Recent evidence shows that
multilingual autistic individuals demonstrate improved executive function and communicative competence (Gonzalez-Barrero & Nadig, 2016; 2017;
Reetzke et al, 2015; Uljarevic et al, 2017). These are skills that can be a challenge for individuals with autism (Baron-Cohen et al, 1997; Happé, 1993;
Hill, 2004). If multilingualism affects these areas of challenge, it is possible that it could interact with the way in which autistic traits are
expressed.

Objectives: This study investigates the relationship between multilingualism and the prevalence of autistic symptomatology, as measured by the
social-responsiveness scale (SRS I1).

Methods: Data from the children in this sample were taken from three separate research projects. These children were separated into two cohorts,
based on language background information. Parents were asked to complete the SRS-2, which is a questionnaire aimed at identifying autistic
traits and quantifying its severity. Cohort 1: 45 multilingual autistic children and 314 monolingual autistic children (mean age = 5.4 years, sd + 0.99)
were tested across 12 different countries. Multilingualism was identified by the researcher working with each child and based on whether the
child was exposed to more than one language in their home environment. Cohort 2: 22 monolingual and 30 multilingual autistic children (mean
age = 12.9 years, sd + 11.05) were tested in the UK. Parents of these children completed an extensive language background questionnaire, where
they reported on the number of languages spoken, proficiency and frequency of use in each language.

Results: We ran independent t-tests to assess whether the average SRS scores differed between the monolingual and bilingual groups, where the
bilingual group was defined as any child exposed to more than one language. For the first cohort, the mean SRS scores were 152.31(32.21) for the
bilingual children and 160.53 (28.21) for the monolingual children, this difference was not significant (t=1.794, p=0.074). For the second cohort, an
independent t-test also showed no significant difference between the average SRS scores for bilinguals (mean score = 78.772) and monolinguals
(mean score = 81125) (t(38.334) = -0.793, p-value = 0.4328). Finally, we looked at whether proficiency and frequency of use in multiple languages
among the bilingual group predicted differences in SRS scores in the second cohort. The regression models revealed that level of multilingualism
significantly predicted differences in SRS scores, with higher levels of bilingual proficiency and frequency of use predicting lower SRS scores (F(1,
30) = 2.415, p = 0.004, > 0.01; r?= 0.22).

Conclusions: SRS scores were not significantly different between monolingual and bilingually exposed groups. However, bilingual proficiency and
frequency predicted lower presentations of autistic traits on SRS. The findings from this project will help inform our knowledge of autism and how
environmental factors, such as multilingualism, may influence its presentation.

137.018 : Self-Reported Autism Characteristics Differentially Relate to Target-Decision Time for Object Targets and Non-Object
Targets

C. Halpern', K. M. Hauschild? A. Roussos? M. D. Lerner? and G. Zelinsky?, (1)Psychology, Stony Brook University Dept. of Psychology, Stony Brook, NY,
(2)Psychology, Stony Brook University, Stony Brook, NY

Background: Individuals with autism spectrum disorder (ASD) often demonstrate superior detail-oriented perceptual skills and diminished
feature-binding into a holistic percept (Behrmann et al., 2006). This may relate to etiology of core ASD symptoms (Happé and Frith, 2006), and the
presence of ASD traits in neurotypical (NT) populations (Chouinard et al., 2013). Detail-oriented processing in ASD is associated with elevated
performance on visual search tasks (VS; Gilga et al., 2015; O'Riordan et al., 2001). However, paradigms that most reliably elicit superior VS in ASD
are low-demand, feature-conjunction search paradigms that do not rely on holistic processing (HP); in studies employing naturalistic object-
search, which utilize HP, no such effect has been shown (Kaldy et al., 2016). Thus, it is unclear if superior VS in those with ASD (and greater ASD
traits) is truly associated with greater detail-oriented processing, or if it is an artifact of reduced HP requirements of extant tasks. Computational
models of VS predict that HP increases efficiency of search processes by imposing top-down control on neurocognitive pathways involved in
deciding if a stimulus is the target (Rao et al,, 2002). Given that HP is required when engaging in real-world activities like searching for objects in
one’s environment, a task that directly investigates the degree to which HP for objects aids in naturalistic VS (i.e., object-facilitation) would be
valuable for determining when and if detail-oriented visual processing translates into functional benefits for individuals with ASD.

Objectives: To determine whether VS advantage associated with ASD symptomology extends into more ecologically valid tasks of scene perception
by operationalizing object-facilitation in a naturalistic search paradigm.

Methods: Forty-six NT adults (Mage=21.04, SDqge=2.26; 12 male) completed a naturalistic VS task for object and non-object targets (Figure 1) while
eye-tracking data were recorded. During the task participants rated each target according to objectness on a 1-5 scale (1= “target was not a single,
complete object; 5 = “target was a single, complete object”). Target decision time (TDT) was calculated by subtracting the time of initial target-
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fixation from that of behavioral response of correctly identifying the target when looking at it. Variations in ASD characteristics were measured
using the Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001).

Results: TDT was significantly shorter for object versus non-object trials (t=-7.45, p<0.001). Higher AQ total score related to longer TDT for
objectness-5 trials (r=0.29, p=0.05), but not for objectness-1 trials (r=-.06, p=0.68), and there was a significant difference between these two
correlations (Z=-1.68, p=0.05; Figure 2). TDT for objectness-5 trials significantly correlated with social subscales on the AQ including social skills
(r=0.33, p=0.03), communication (r=0.46, p=0.001), and imagination (r=0.32, p=0.03).

Conclusions: These data indicate that while individuals with high ASD symptomology demonstrate improved performance on traditional VS tasks
(O'Riordan et al., 2001), when complexity of the task is increased to better approximate real-world visual scenes, this advantage is attenuated,
even in sub-clinical populations. ASD characteristics might instead relate to deficits in real-world VS, which often involves searching for whole-
objects, due to possible deficits in HP associated with the disorder.

137.019 A Double-Edged Sword? Factors Associated with Increased Perceptual Capacity in Autistic and Non-Autistic Individuals.

A. Remington’, |. Brinkert', R. Prosser>? and S. Castellon®, (1)UCL Centre for Research in Autism and Education, London, United Kingdom,
(2)University of Bath, Bath, United Kingdom, (3)UCL Centre for Research in Autism & Education, London, United Kingdom

Background: Recent studies show that, for autistic people, perceptual capacity (the amount of sensory information processed at any one time) is
increased in the auditory (Remington et al., 2016) and visual domains (e.g. Remington et al., 2012). This increase in perceptual capacity may be
responsible for both positive (superior auditory perception skills) and negative (increased distractibility) aspects of the condition. It remains
unknown, however, what is driving this difference and whether it is specific to autism. Answering this question is vital in order to establish how to
capitalize on the additional perceptual capacity and support the challenges associated with it.

Objectives: The current study examined whether altered perceptual capacity is associated with sensory sensitivities or anxiety levels, rather than
general autistic traits. Both sensory experiences (e.g. Baron-Cohen et al., 2009; Dunn, 1997) and anxiety levels (Croen et al., 2015; Simonoff et al.,
2008; van Steensel, Bogels & Perrin, 2011; van Steensel & Heeman, 2017; White et al., 2009) have been shown to be altered for those on the autistic
spectrum compared to their neurotypical peers. Further, increased perceptual capacity has also been found in other groups with higher anxiety
(e.g. Sadeh & Bredemeier, 2011). It is possible, therefore, that increased perceptual capacity is not a characteristic of autism specifically, but rather
is associated with sensory sensitivities or anxiety.

Methods: 73 adults (24 autistic and 49 neurotypical) 18-54 years, matched in age and cognitive ability took part in an auditory test of perceptual
capacity (developed by Fairnie et al., 2016). The task, a dual-task paradigm, involved performing an auditory search task in the presence of varying
numbers of distractors, while also performing a secondary detection task. Participants also completed three self-report questionnaires: 1) The
Sensory Perception Quotient (Tavassoli et al., 2014) to quantify overall sensory symptoms in daily life (e.g. “l would be able to hear the sound of a
vacuum cleaner from any room in a two-storey building") 2) The Spielberger State-Trait Anxiety Inventory- T (STAI-T, Spielberger, Gorsuch, Lushene,
Vagg, & Jacobs, 1983) and 3) The Social Responsiveness Scale (a measure of autistic traits, Constantino, 2002).

Results: Data collection and analyses are ongoing, however preliminary results suggest that there is a strong correlation between sensory
sensitivity and perceptual capacity (r,= .44, p=.002) and between level of autistic traits and perceptual capacity (r,= .35, p=.015), but no such
association with anxiety levels. Pre-registered planned regression analyses will explore the relative contributions of each of these factors.

Conclusions: The findings indicate that an increased perceptual capacity is associated with higher levels of autistic traits and sensory
responsiveness in everyday life. This offers a target for autism-specific interventions, education and therapy and could assist in the development
of improved sensory environments which are adapted to autistic people’s increased perceptual capacity.

137.020 ASD-Related Memory Dysfunction in Middle Childhood

L. N. Mooney', C. W. Nordahl?, M. Solomon? and S. Ghetti', (1)Psychology, University of California, Davis, Davis, CA, (2)Department of Psychiatry and
Behavioral Sciences, The Medical Investigation of Neurodevelopmental Disorders (MIND) Institute, UC Davis School of Medicine, University of
California Davis, Sacramento, CA, (3)Department of Psychiatry & Behavioral Sciences, The Medical Investigation of Neurodevelopmental Disorders
(MIND) Institute, University of California, Davis, Sacramento, CA

Background: Although individuals with autism spectrum disorder (ASD) display similar memory performance on semantic memory tasks
compared to typically developing controls (TDC), they perform significantly more poorly when recalling episodic events, which might derive from
altered hippocampal function. If this is the case, we should observe memory deficits when children are asked to retrieve information about the
association between an event and its context, even with tasks that reduce the strategic memory process demands.

Objectives: To compare memory for event-context association in children with ASD and TDC. Item-color context versus an item-space context
associations were examined.

Methods: Participants included 62 children with ASD and 68 TDC (Table 1). The ability to recall events in association with specific contextual
details was assessed across two tasks. In the event-color task, 80 black-ink drawings were presented with a border in one of 4 colors (20 of each
color in a random order). Participants were instructed to try to remember both the item and the color of the border. The spatial position task was
identical, except that the drawings did not vary in colored border but in the spatial position in which they appeared (1 of the 4 quadrants of the
computer screen in random order). Rate of accurate recollection of item-context association, and discrimination between old and new items
irrespective of context (i.e., d’ prime) were calculated.

Results: We conducted a 2 (Diagnosis: ASD versus TDC) X 2 (Detail type: color versus spatial) mixed ANOVA with rate of correct event-context
associations as the dependent measure. We found a significant main effect of diagnosis F(1, 115) = 16.81, p < .001, n? = .06, indicating a significant
difference between ASD (M = 0.52, SD =0.22) and TDC (M = 0.65, SD =0.23) across both conditions. There was also a significant main effect of detail
type, F(1, 115) = 8.29, p < .01, n? = .03, such that children recollected fewer item-color (M = 0.55, SD =0.23) compared to item-space associations (M =
0.63, SD =0.23). Critically, there was also a significant diagnosis by detail interaction, F(1, 119) = 9.22, p < .01, n? = .03, (Figure 1), suggesting that the
ASD group exhibited worse performance for the event-space condition. This interaction persisted when we included d’ and IQ as covariates, F(1,
116) = 12.00, p <.001, n? = .03.
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Conclusions: Event-context deficits were restricted to the spatial aspect of episodic memory even after controlling for 1Q and the capacity to
discriminate new images from older images. Discussion will center on possible explanations for this specific deficit, which might include reduced
reliance on conceptual representations of space.

137.021 Abnormal Face Scanning in Children with Autism Spectrum Disorder

Q. Wang', S. P. Hoi", C. Song" and L. Yi, (1)Peking University, Beijing, China, (2)School of Psychological and Cognitive Sciences and Beijing Key
Laboratory of Behavior and Mental Health, Peking University, Beijing, China

Background: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by social interaction and communication deficits, as
well as the presence of restricted interests and repetitive behaviors (American Psychiatric Association, 2013). Associated with the social deficits,
children with ASD have been found to show abnormal face scanning patterns, especially reduced eye-looking time compared to the typically
developing (TD) people (Jones & Klin, 2013; Pelphrey et al., 2002; Vi et al., 2013). The social motivation theory (Chevallier et al., 2012) is a popular
theory to explain this abnormal face scanning in ASDs. However, this theory was challenged by Jaswal & Akhtar (2018) recently, who argued that
the “abnormal” face scanning of ASDs do not necessarily reflect lack of social motivation, and other alternative explanations should be
considered.

Objectives: The current study aimed to test an alternative explanation for this reduced eye contact in ASDs: different from the social motivation
account, it hypothesizes that children with ASD may use a compromise strategy to avoid direct eye contact by fixating at other regions to process
the eyes through peripheral vision. If this is the case, it is wrong to explain the abnormal face scanning found in children with ASD under the
framework of social motivation theory.

Methods: Participants include 25 high-functioning children with ASD and 20 TD children. Six children with ASD were excluded from analysis due to
their poor eye movement data quality, resulting in 19 children with ASD in the final sample. This study used a traditional eye movement paradigm
that let participants scan clear (full view) faces (clear condition), and a novel gaze-contingent paradigm, in which the whole face was blurred
except for a small region being fixated at (blur condition) (Figure 1). In this blur condition, viewers, who could not rely on the peripheral
information, need to seek out and process face information by their focal attention.

Results: Children with ASD fixated less on the eyes than TD children for both conditions (Figure 2A). Within 1000 ms after the face appeared, both
groups showed longer eye-looking time in the clear condition than in the blur condition, possible due to the physical saliency of the eyes in the
clear condition that captured attention automatically (Figure 2B). After 1000 ms, TD children gradually looked more at the eyes of the blurred
faces relative to the clear faces, possible due to their motivation-based guidance of attention to process the eyes. Children with ASD didn’t show
this motivation modulation—their eye-looking time at the blurred faces after 1000 ms was very similar to the clear faces. In addition, we found
that children with ASD scanned faces more randomly than TD children, implying that they lack strategy to efficiently scan the faces (Figure 2, C and
D).

Conclusions: Our findings suggest that the abnormal face scanning pattern in ASDs could not be explained by their compromise strategy to
process eyes through peripheral vision, which advance our understanding of the mechanisms underlying abnormal face scanning and have
implications for the treatment of ASDs.

137.022 Assessment of Executive Functions and Their Effects on Adaptive Behavior in Children with Autism Spectrum Disorders

L. K. Abou-Abbas’, B. Farhat’, G. Zein', L. A-Abbas? and Y. Fares', (1)Neuroscience Research Center, Faculty of medical sciences, Lebanese university,
Lebanon, Beirut, Lebanon, (2)Research Institute - McGill University Health Centre, Montreal, QC, Canada

Background: Executive functioning is an umbrella term for higher order cognitive functions that include various skills such as inhibition, flexibility,
emotional control, initiation, working memory, organization of material, planning, and monitoring. Executive functions (EFs) are involved in the
control of action and thought and are crucial in social adaptation process, cognitive development, interpersonal and communication skills.
Recently, researchers have stated that the theory of executive dysfunction is the primary cognitive process that best explains Autism core
symptoms and behavioral manifestations. Studies from developing countries have shown that individuals with Autism spectrum disorder (ASD)
encounter difficulties in wide range of EFs when compared to typically developed children. In Lebanon, as in most countries of the Middle East,
studies evaluating EFs in ASD cases are scarce. Their assessment is an important element in identifying profiles of ASD children and to
successfully carry out an appropriate course of action.

Objectives: The aim of the current study is the evaluation of Global Executive Functions (GEF) and their components in children with ASD and to
identify an EF profile for ASD cases in Lebanon. We also sought to examine their effects on adaptive behavior.

Methods: A total of 30 children aged 5 to 14 years old with ASD were matched by age and gender to 30 normal typically developing (TD)
individuals. Teachers were asked to complete the Behavior Rating Inventory of Executive (BRIEF-T) scale assessing children’s Global Executive
functions (GEF) and its different domains within everyday contexts. Adaptive behaviors were assessed by Vineland Adaptive Behavior Scales-
Second Edition (Vineland-I1). Statistical analysis was performed using SPSS version 22.0

Results: Statistically significant differences were found in GEF as well as all EF subdomains assessed in ASD group compared to their TD
counterparts with lower performance by the ASD group. The mean VABS score was lower among ASD group compared to the TD group (Mean VABS
among ASD 37.3 with a SD of 9 compared to 114.5 and a SD of 13.2 with a P-value <0.001) suggesting deficits in adaptive behaviors in ASD cases
than their TD counterparts. Inhibition and emotional controls subdomains of the BRIEF-T were positively correlated with VABS suggesting their
impact on the adaptive behavior of children with ASD.

Conclusions: ASD cases exhibited impairment in inhibition, flexibility, emotional control, initiation, working memory, organization of material,
planning, and monito